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2.

27700/1

EXPLORATION LICENCE 23/79

WYNYARD, TASMANIA

REPORT FOR THE AREA RELINQUISHED 1ST DECEMBER, 1984

GENERAL

Exploration Licence 23/79 of 715 square kilometres was

granted to The Broken Hill Proprietary Company Limited on

14th December, 1979. The Licence area was reduced to 372

square kilometres on 1st December, 1983, made up to two

separate blocks. In late August, 1984, notification was

given of a further reduction to 124 square kilometres,

this to be effective from 1st December, 1984. This

report covers all exploration data relevant to the

relinquished area.

Regionally the principal target was a massive sUlphide

hosted tin deposit of the Renison type. Work done in the

relinquished portion of the licence area was restricted

to aeromagnetic coverage and very limited geochemical

sampling. The area is poorly prospective. In addition

to the Tertiary basalt cover large areas also have a

thick underlying sequence of Permian sediments, as well

as local Jurassic dolerites. The prospective Cambrian

and Precambrian lithologies are deeply buried.

GEOLOGY

Within the licence area extensive flows of Tertiary

basalt and Permian sediments overlie a basement

consisting largely of Precambrian and Cambrian rocks

which form a major structural extension of sequences in

the Mt. Bischoff, Cleveland area to the south west.

The oldest rocks present are the Precambrian Keith

Metamorphics which occur in a belt 8-l5km wide trending

north east from Savage River to Wynyard. Rocks in this

belt include pelitic schist, quartzite and minor
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amphibolite. Younger Precambrian rocks of the Burnie

Quartzite and Slate Formation flank the Keith

Metamorphics in the lower Cam River. Dolomite has not

been recorded in the Precambrian rocks of the Wynyard

area.

Cambrian sediments are exposed in a large window in

Tertiary basalt, in the Hellyer River upstream from the

Murchison Highway crossing. Lithologies present include

red-brown lithicwacke, red shale and pyrite-bearing chert.

Ordovician sediments have not been located within the

licence area. They flank a major anticline at Companion

Hill to the east of the southern portion of E.L. 23/79.

Permian sediments, up to 300 metres thick, consist of a

basal tillite unit, siltstone with thin oil shale and

coal horizons, and sandstone.

Jurassic dolerite is exposed in the central part of the

licence area where it invades both tillite and siltstone.

Tertiary rocks include basalt of highly variable

thickness (locally believed to be up to 350 metres), as

well as marine sediments, lacustrine clays, sands and

gravels up to 60m in thickness.

WORK PROGRAMME

The following is a summary of work carr1ed out:

1. Literature survey and review of data

2. preliminary photogeological study and interpretation

of Landsat image.

3. Reconnaissance geological mapping at 1:50,000 scale,

with continuous updating as exploration proceeded.
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27700G
4. Test Dighem II airborne EM survey.

5. H~gh-resolution aeromagnetic survey covering the

total licence area, with eastwest lines spaced at

250 metres and a mean sensor terrain clearance of 90

metres.

6. Stream sediment and pan-concentrate geochemical

sampling over areas of basement exposure.

7. Orientation ground water sampling.

GEOPHYSICS

4.1 Aeromagnetics

Initially all available aeromagnetic data in the

form of contour maps of total field intensity was

compiled. In some instances trends due to major

structures in basement rocks can be traced beneath

the basalt and sedimentary rOCK cover.

A detailed aeromagnetic survey covering the entire

licence area, with east-west lines spaced at 250

metres and a mean sensor terrain clearance of 90

metres, was flown in January, 1982. Coverage

relevant to this report appears in Figure 3.

4.2 Dighem II EM

Four test lines of Dighem II were flown in the

southern part of the licence area in early 1981.

The location of the lines is shown on Figure 2.

Dighem II is a helicopter borne, frequency EM system

which measures in In phase and Quadrature EM

response in both a coaxial (standard) and coplanar

(whaletail) pair of coils mounted in a 9 metre

boom. The boom is towed at a nominal height of 36
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metres at a speed of around 120 km/hr. A total

field magnetometer is also carried with the system,

the sensor being suspended at a height of around 50

metres.

Profiles of the measured data plus Dighem's computer

generated interpretation functions were presented in

the previous relinquishment report.

GEOCHEMISTRY

Figure 4 shows stream sediment, rock chip and water

sample locations within the relinquished areas, while

Figure 5 shows pan-concentrate sample locations with tin

values.

Appendix 1 contains results of the stream sediment and

pan-concentrate sampling programme. No anomalous values

were obtained from the sieved samples, but a number of

pan-concentrates confirmed the presence of tin within

several drainage systems. possible sources include

Tertiary sediments, Permian tillite and Basement

exposures.

It is considered probable that most of the tin is being

derived from Tertiary sediments. If this is true large

parts of the area sampled will thus be naturally

contaminated and this greatly curtails effective anomaly

recognition within the prospective Precambrian and

Cambrian sediments.

Two quarries with Precambrian exposure were located at

pan concentrate sample sites lOOP and IlSP. Both

contained pyritic black shales and heavily veined

sandstones and quartzites. Two rockchip samples gave

relatively high tin values (55,190 ppm) but follow-up

sampling failed to duplicate the earlier results.
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Several samples of pyrite rich veins and pods in

quartzite float from the Cam River at site l24P were also

analysed. These returned high arsenic values (450,700

ppm) but are probably pebbles washed out of the Permian

tillites.

Analytical results and petrology relevant to the rock

chip samples are given in Appendix 2.

Appendix 3 includes details of an orientation

water-sampling programme carried out in 1982. Results

were not encouraging and no follow-up was attempted.
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~-_+_---___l---t---+_--+--__+--_+--~I_--+_--+_--....f.ii

11--22
-t--__t-----ir---'-t_-+__--I-_-+-_-+-_-+-_+----lfl

1 24

I '--25-.....-;R:::..--ulT.".:":ln-ppm--Un'-:'..----SO:":Ihe:--rwl-:...1,--..-c--.
i
...,itid.,..;--'----'-----L ..L J.-__--l. ..L__......J

T= ..8I'Mt1tpreMnt;~~toolowtomenure 13~
x =~ .--trollon..........t.aion Iimlt AUOFFITHOCER'RSED . ~. ~ ~ ~I -= ..........tnot~ --
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277015

ABS
... &Co. ..... LId.

! . .

._0" ~;,::j

:-'1';-:>·;2

5

9

I~
~

~
t ,..-- ..-..... _··~····~··":J·.~~j~f.~J.....•J....·•• ~\\:j.ill

I
I
I r--3-+---t-----t -+---+---I---+--+----Ir----I-_~

I
j-----t----+-----lf----+-~t__-_+_--t__-_+_---I__-_+_-~

61r--7-+---t---t-----t---+~-+--+--+---1--+-----f,.

.. I--+----+--+----1---+---J---~-_I--_+--_+--_4
11--8-1-__+-_1------+_-+_-+_-+_-+-_--+-_--1----1

II-_I°-l + __-+__-+__--if-__-I-__+ __+ __-I-__-J__--..:i

II

1}--+-~-+---+~__+___t--+-__1~-+--f__-1-____l12

16

1.01

I 13

;
I r--15--1'------T---:---+--.,---1---+---+--+---+-----if----h~

I 17

I 18

19

21

I 20

I 22

I 23

2.01

.

I i·'

I 25

I



I ;;
~

I
I SAMPLE PREFIX

I TUBE SAMPLE
No. No.

I T64 ..·.'"('O

2 T64i"'7'~~

I 3 T64.··.. ?4

I
4 T64.···'·?6

5 T64{""~:;'8

I 6 1'"6:4,.·.. ?~::;t

7 T64 ..··'80

I 8

9

I 10

I 11

12

I 13

14

I 15

27701G

ANALABS
A dlvitJon of MacOonald Homllton &Co. P1y. Ltd.

ANALYTiCAl DATA
.;-~;

. REPORT NUMBER REPORT DATE CLIENT ORDER No. PAGE

114 • 4 0:::: 1740 29. 1;;-~ .. 82 IO~1662'( I 1 OF 2

I?n " I····CU Pb
•••• " ...

1'7 .-, 60~

1,- '? 1 18..:>

22 6 1 L,:

4(1 :3 2(10

~~;~~ 6 144

U:Ci 4 ~~~~

:1,0 ....•
48c':'

I

I;
I

11-_16_+- -+- +-__-t -+ +-__----jI--__-+ + I-__--l

17

I 18

1----+----+----t-----t---+---t----t---+----1---+----I

I
19

20

1t-_2
_
1
-+-----I----+---+---t----+---+---t----t----+----;

22

23

24

Results in ppm unless otherwise specified
T :;:: element pI"&sent; but concentl'"otion too low to me~2Sure

X :;:: element concentration is below detection limit
- = element not determined

AUTHORISEOI)a_.__ .,­
OFFICER~



PAGE

2 ""I"'o~r''i i i"

ANALABS
Adlvi.lon of MacDonald Homflton & Co. Ptr.Ltd.

. . , .... .... ;?[;;,'

ANALYTICALDATA
SAMPLE PREFIX

•1---+------+----1----+-----+----1----+----1----+----+---....,'

11___3
4

-+-'_r6_4_/_7_4_+-1_~;_--+_:<__t_--j_----1I__-_j--_+--__+--_+--_j!~

I
T64/76 f":: ::.~ :g

1---+----+------f---+---+-----+--+--------jI----+--+----1f
5 T64 ..·.. ?S ?' ;:-:;

I~~

I
1

r---~--~~--'~-.-------------------"-------.--~----'----'--r-------------,
REPoRT' NUMBER 'REPORT DATE CLIENT ORDEIl No.

11---,r------, r-_.l-!1....4-,.T4_0_,"....:: _1,...7-.4....~....' ,...B,...:,-,_jf-4-._1...."....'2_'::_-'r--_..t--1E...."c....'o....'-.:T6_2....',?....' -,--r-L-1 -·?,'_O....F-'__'~-li::
T~:.E ~LE Sn ~l ,., ' ", '"

I---+------+--'----f----+-----+-----"ll----'--+----+-----+-----'+-----!,f1 164,,7,3 4 ;': .
r--2-+------+----+------I'-------+---+----f-----+----+----I-----I~,~:,

164/72 n X I

I·Ii
+---+---t_--j_----1I-----j---+---l

7

11-_6_+-T_6_4_/_7_9_-+_"'.,__-+_:,.:__-+ +-__-+ +-__-+ +-__-+----1

11---8

9

I I----
10

.~

+----+---+----t----+----+---+----j.in

1 11

f---t-----+-------4--j--+---+--+---+---t---t--l
12

13
----jI-----t----j---I__----1------t---f---f---_+---t----1.,

f

14

15

1_'_6---11- +-__---1 -+ +- 1-__--+ -+- 1-__-+ -;
17

19

l_l_8_+-- -+ -+ + +- +- +- t- r-__-t --I

11-2
_
0_1- +-__-+ +-__-+ +-__-+ +-__-+ +-__-1

1_
2....1_+-- -+ -+ + +- +- +- t- r-__-t --I
22

AUTHOR'SED JJJ.-~L
OFFICER --'=:f9-='~:!:1F"---

24

1--,2_3_+[....·'....E_l_E_",_.::_T....I_'-_H_'l+-'c_·, t-1_"_'--+-----;----+------+----t----+---'--f--------j

1L-....2_S---'LI_.1-:E....T_H-;:C...,'i.,....:<_--l--,.._H_3...,;;:::;--:-L'....·I_O...,I:;-:;-1.- .l- ..L -'- -l.. --' ----''---__---'

Results in ppm unless otherwise specified

I
r = elemenf preMnt: but concentration too low to medsure
X element concentration is below detection Iirnlt
- :: element n01 determined



2 7 "" 0 -j c·, ..LO

ANALVTtCA,L DATA

ANALABS
A division of MtxDonaId Hamilton" Co. Ply. Ltd.

SAMPLE PREFIX REPORT NUMBER REPORT DATE CLIENT ORDER No. ~A.Gl; '0'

114.4 ..3:=: 1741 36. J.31 .. 8:3 I I 1 OF 1

TUBE SAMPLE
~

o' , .... ...•... }",
No.· No. 1.:Jot:( '21) Sn >'

•
....... ,< .

1 T64-?1F ~::'4 .. ;2;;:~ 6 :": 4- I

2 T64-"?:3P S:::: .. "?'? -. ::< :, j-=>

3 T64-75P 49 .. 2:':: ?5 ~-.;: 37 J ~

4 T64-?7P :36 .. 11 :::;: ::< I J ~

I 5 TEA-HlP 22.96 12i~10 2~ 21("· /

I
6

7

I 8

9

I 10 I

11

I 12 f,
I 13 f

14 "

I 15

16• 17

I 18

19

I 20

21

1
,

22
r~h-::. +. ;;:..-: r,', ,:::. +J.M '"'11" "'F,<1

I
23 DEfECT I ot·j .. [11 ."=, 10..'
24 o I OE~:T I OI·j

25 t'lETHOD 4~:J~? 401

I\)'),~

I
!

I
I
I
I

•
Results In ppm unless otherwise specified
T = element present; but concentration too low to measure
X = element concentration Is below detection limit .
- = etement not determined

AUTHORISED f)(}~ L
OFFICER ~'G;-""-"'<;__--



21 OF

ANALABS
A. dlvl.lon of MocDonald Hamilton & Ca. Ply. Ltd.

ANALYTICAL DATA

t-y'b
I
I .- S_AM_P_LE_PR_E_FI_X --,,...__RE__..P__O_RT__N_U__M_B_ER -,-..:R;;;.E_PO_R_T_D_A_T_E-,~_C_L1_EN_T __O_RD_E_R....N_o__, _,-:_-.:..PA...:G.:..E':""':_-i

114.4 ~18 1'1'96 25. L'3~: 16610 I
,

AUTHORISED ()~J
OFFICER ~~1<l!'~='--

.
Ct." ,PI<> 2n

56 24 1 61

31 .:;,.";,
22~3'_.'0:;,_

~:::3 2(1 102

:::: 19 29

9 113 40

18 22 ",,-
0'"

20 14 9::::

41:;;" 19 65'~,

2::': s'-' 69~'"

34 .";,0":, 1 1 '~1~.-

14 26 41

2~':-' j 7 9€1

1 1 21 34

25 12 ??
o 0

~2f.:: ;?~5 9 :;:

SAMPLE
No.

Rmults in ppm unCess otherwise specified
T = element present; but concentration too low 10 meCIsure
X ;:;; element concentrotlon is below detection limit
- = element not determined

1'64-91

T64-99

T64-H31

T64-105

T64-1 i.~1?,

1"64--8:3

2

7

6

12

21

11

25

22

13

15

16

18

23

19

17

14

20

24

I TUBE
No.

I /-_5_+T_~_:::4_-_9_0_....,,...__-t _+---_+---+---+----l----+----+---_I

I
1---+-----+---+----+----+----+---+---_+---+----+----1

I t-_8_t-T_6_",_,.._9_~,,_-+ t_---+---t_---+---t_---+---+---_+--___j
9 1'64-97

I 10
1---+----+-----+--+---+------+--+-----+---+---+-_1

I
1---t----+----+---+----t---~-----1f---1--_+---+--~t

1t-_3
_+--

T
_"'_A_'-_'=_';-_"--+----+----~----+---+----f_--_+---+_---J._._---F

4 T64-E:9

I
I
I
I
I
I
I
I
I
I



277020

AUTHORISED 117 A
OFFICER -"~"I1"''''''''''''',-,;nl'''f-IL=--

CLIENT ORDER No. PAGEREPORT DATEREPORT NUMBER

ANALABS
Adivilionof MacOonald Hamilton & Co. Pty.ltd.

ANALYTICAL DATA
SAMPLE PREFIX

x = element concentrotlon IS below detection ltmlt
- = element nof determined

114.4 Eli:;: 17968 "'~'O 1 c,":' 16610 I 1 Of 1>:.......' a u '_"_'

TUBE SAMPLE
Sn kJ.

' ..
No. No. ........ I . .

'0'

1 f64-8:3 10 "".
2 l64-:=:5 10 '~.'".

3 "f64-"87 E: ::-.:; I'

4 I,
T64-E:9 9 r.

5 164-9'" 9 1...', '.

6 T64--91 1 ~5 '.~',",

I 7 1"64-93 1~1 >::

8 T(~4-95 1 [1 ".'-:,

I 9 T64-9? ::?~1 '" I". •
10 1""64-99 >:; , .., ",

11 T64-Hl1 ? ......... .

12 T64-1~33 6 t•••',",

13 1'64-105 ~5 ',' ',.
". lI 14 T64-1 £1'? .. ;,.;:;':,

I
15 TEA--l09 ";::' ",....

16

I 17

18

I 19

20

I 21

I 22

23 DE'! Eel 1 OH ::? 10

I. 24 U 113E",1.1 UI·j

25 l'IE rHCIO 40.', 401

It Results in ppm unless otherwise specified
T = element presenti b'!. ~nc.ntrationt~ lo~ t~ measure

I

~,
I
I
I
I
I
I



277021

ANALABS
A division of MacDonald Hamilton &Co. Pty. ltd.

2 T64-:?o4F'

4

T64"-1136P ;"

T64- H'\l3P 1139

10

1t-_
8
_+,_t:_;"_"-_9_8_F_'---i-1-~-'i--+--.:..:...-t----t-"---t------i:----t-----t----+---.+

1
f_-+----+---+---'--+---f---"--~f_-____i---+--__+--_+--_t

1t-_
1
_
1
-t_1_""'_::4_'-_1_('_4_F'---i_4_'_3__+-_.:...::._t- t-"'--_---it-__---i -t --t -+ --l

12

14

15

1__13_t-T_t_;4_-_1:..l:::..:lR:..~ :..P-f..:::3:,,:b:,,:"L:.."_-+='--:.:...+=.::...::..:::..+ + +- t- I-__-II-_-'----l

1
I----+-----+---I-----+---I-----+---t----+---t----+----I

1-
1
-
6
-f-----f---+---f---+---f'----+-----j1---+---1----l

17

19

l_l_8_+- -+ -+ + + +- +- +- t-__--II--__-I

11-_2o_+- + +-__---+ -+ +-__---1I--__-+ + t-__-1

21

1-+----+--+--+----+-----+----+---+--+--+----1
22

UIGE~;lIUH

1_2_3_+-D_E_i_E_"C_·:"_1_1I_J_I"+-,,_:__-+_1_0__+ + +- +- +-- t-__--I1--__-I

24

AUTHORISED~.I-
OFFICER ~_

40:i
Results in ppm unless otherwise specified
T = element present; but concentration too Jow to measure
X = element concentration is below detection limit .
- = element not determined

r'IE IHUD



ANALABS
A division of MacDonald Hamlltan &Ca. Pty. ltd,

1. OF 2

ANALYTICAL DATAI r_~__",:::,SAM::::::PL~E~P:..:R:E::.:FI:::X~~'-- ~_-r-.. __:RE:P.c:0::R:,:,T",:N::U:M:B:E:R~ .,:~:...:IlE:,:,P.c:0:::Il:,:,T,,:O::A:.:j:E-,_.:C::L1::EN:.:T:.....::O::R::O:;ER:...::N:::O:....-r--~·.:£p,t.,,!!:":L_-,•.••

11 ,40 4 0101 PH 3 1'c'. ~,~" '0::::: 16613 I
Gu PI>

'. Z" i" "~/;\ . /.0.1: . ~

40 1. ,..;.. j .";..;:;. 6 >::'c ,;"_ .....

J :9 1. 0 1. 1. :::: S ~<

4 "? 1:.::' 1. 5~5 >:: >::_,.,1

::~:O ~::;. 1. 25 4 ,;':,

~::5 :::: :l. 1. :3 ~ ,x,'-'

:35 J::~ 1. ~~::;:
.;:.

'-' '-' r",

5 1. ,,:' 1 ;;:~:3 4 ,""

;;::4 4 1. ;;;::;;: t- ,;",

~;:::..:: ,.;;. 1. 54 :3 j<.....

3~~: 1. 4 1. :3? ~ >:;..'

I~

Ii

I

I 15

I

~

I
18

19

I 20
II----+-----+--+----+---+--+----+--+--_f-----+-----j

21

22

23

24

25

I
Results in ppm unless otherwise specified
T = element present; bu. coneenlrotion too low to measure
X :::; element concentration is below detection limit
- = element not determined

AUTHORISED
OFFICER



277023

ANALABS
A divilion ofMocDonokI Hornilton &Co. PfY. Ltd.

•

i'~: '1"1 /
:~:: "I /

~~;; s /
j"; 1 /
'...' -, I,",

:;-;; J /
'.J ~ /....,

lEA-l 14F' 60. 8:.:1 J5t.3

164-1 16P 4;;0' " 99 10

T64-1 18F' 4 7 93 1 ~;j, .
T64-1213F' :36" 67 20

T64-124P 4:::~ "24 ?

T64-'i ;;:~f~P ::::9~ ::;:2 20

4

5

1�__3-+----+---+---+---+--~-___+-__+-______t--1__~

I
l---t----+---+---+--.-..:....-t---I-----1f------f---+---+----l

9
11--8 -+

1f-1_O_f- f-__+ f-__+ +-__-+ +-__-+ +-- r
11

If---+----+--I---+---+----+---+--I---+---+-----l
12 ,

14

17

I13:

II-_l_5--1 + +- +- +- +- ~----I----+-----+---_I

I
1---+-----+---+-----+---+-----+---+-----+---+-----+----4

1_1
_
8
---j1-- +-__---1I--__-+ +- +--__--+ -+- +--__--I _I

19

11-
2
_
2
+----+----+-----+--1---+---1----+---+-----+---1:

1_:_:_+-[_'E_'-_Ii_:_1._1_"_'-__Ii-_'+- +-:C_'----I-j-(-"---+----+-----I-----II----+----+-----I
U I o..;E31 I U~-j

1_20 +-----+-----+-----+--~~----+-__+_____+_______l
21

AUTHORISED - IJLL
OFFICER ~l.'-=--

40.1

Results in ppm unless otherwise specified
T = element present; but concentrcition '00 tow to measure
X = element concentration is below detection limit .
- = element not determined

I 25
~~~~----l.-------L------l---L------..I...--...L--.--J

1



2770;:·1I ~"'-'
~ AN,AI.ABS

I ~;~~;;;~~~:~~I r- SAM_P_LE__PR_E_FI_X -r__...;IIEP011...;~...;...;T...;i.....;...;UMIIE__R__...,-R...;EP_OR__T_O_A_T_E...,-CU-_E...;NT-'...;ORDER...;..._...;H...;o_,.....,,................;"'...;.iGe...;..:...._-,

i6.::i I1.4,,4 ~~~3 J;::::?? :~··:,::l" .. ::::,,;~~:.:: '1~~~Ot:;61f~: I 1. OF 1

1

3

4 /

6

13

I 12

I 14

I 15

16

18

I 17

I 19

I
20

21

1.11:-:. I Lt. i T(if'"23

I 22

I 24

25

I
L-_-"'-_i.~.i·~;;-.._I~-;:,~::-~l:-~~-ppm=....LUn-;:Ieo:-.-o-:'h~orwl--::'-••-·~-+-·i,:-;;:lfied=---'--··;-t-,_',:__'-- L-__--' -"'- ---'- ---'- --1

T == element present;- but conc:.mrotiontoo Wwfo meosure ~
X = efement~rotkmt.befow detection Ilmit AUTHORISEDI -: eI_men'"oI deletmlned OFfICER ~ • --



"

"
J, OFI

CLIENT ORDER No. PAGEREPORT DATE

vJ

,I ':1- 9

,",
I fI "-

,"'. 5

,.;

,." J-

REPORT NUMBER

ANALABS
Adivillon of Moc:Donaid Hamilton & Co. pry. Ltd.

ANALYTICAL DATA
SAMPLE PREFIX

SAMPLE
No.

14.sF'

I :v~
~

I
I
I TUBE

No.

11-_6-7-11-:-:-'~-'~-'__--t_r_:_,l,_~,-,'.-':=->-1)I-:'::---+-~:-.~-,--+----+---+----+----t-----t-----j

I 8 -I ;::;;~'iF (:. ::" , /6
\---\-"-"-''-''----+-----+----+---~---~I_---t__---+_---_+_---_+---_t

9

10

I
11

12 i54P 89.74 X

I 13

14

I 15

I
16

17

(, ]... / I

I 18

19

Il20

It :~

Il ::
125

I

I-I;" j

Results in ppm unless otherwise specified
T = element present; but concentrotlon too low to m9Q$ure
X = element concentration is below detection limit .
_ = element not determined

AUTHORISED
OFFICER

p~l.._
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX 2

ROCK CHIPS - SAMPLE RESULTS,

PETROLOGY AND SAMPLE DESCRIPTION

SHEETS

27702G



SITE 01 INTEREST NIL 0 SOMED DEFINITE 0FLAGGED

SAMPLE TYPE MAP/PHOTO NAME GRID REFERENCE SAMPLE No.

S. S. JP.c. /JI/IlNlG" /:so./)OO 03 (,S'O'i
nil-I'!!/..
1HI'!3f

NATURE OF RIVER WATER VEGETATION

fLoJ) IJtvnOtJ. 1<07' fLc/lVij- . '? )'c4. 1i··/1U . BIWzb~
9-uf Sfh bfY1k. ftms

PEBBLES SITE

~ ~ >- I~ ~ ~ ;f! C> os\. . E I~ S-
~

~ c c ~·s ~

I! ~1i'" 0 • :g ~ s
(; ~

" in >-~}-~ "E £ '" 5 •< 0 C> a>
:::; 0:

~~ Il ~ .fl~ ~
::; \... 4:
\.; .
l~ ~0: _

s: J ::>~ ~.. 4lg
12l<ll c::. ~.'S Ql~

1

277027

TENEMENT DETAILS Coo4t~~~~/ oJ;,u,;u l,r"16,
l

Example of site description card filled out at
each stream sample site.

FIE LO COMMENTS

~'V'c

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



..................................................................... '-II '....

. - -, .,'-"---'.'-'.'-"

I

;00
" C'l
iO
I
: f ....
, i""
~

.IIQH: NW TftS MOJET .....: T64-o PtI05fIECT: WYIIYIfRJ> ~!'M£ GRID CO-QRO$.:
'TRJL I.uus.

j~ i
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WYNI (MRL 12870): Quartz-Pyrite Rock:

CPl (MRL 12871): Lithic Arkose:

277029

Composition: Fine to microgranular, incipiently sericite-stained quartz
(60%), evenly disseminated fine sub- to euhedral pyrite.
Sparse irregular quartz veinlets; sericite clots.

Fractured/quartz-healed massive quartz-pyrite rock.
Incipiently re-crystallized quartz.
Pyrite mean 100 microns.

Fabric:

Accessories: Semi-pervasive, ultrafine, cloudy ?rutile.

COlllllents: Sinter-like facies (mildly recrystallized "pyritic chert").

Location: Float in stream between HEL 4 and HEL 5 sites.

Composition: Framework of angular to sub-angular quartz, subordinate
oligoclase-albite, orthoclase, microcline; greenschist
metapelite, chert-metaquartzite clasts. Sericitic, quartzo.

Fabric: Poorly sorted, essentially unbedded, silty fine to medium
psammi teo

~'V<b

~

~

~

~

~

~

~
~'

~
Accessori es: Conspi:cuous detrital biotite, garnet (almandine). Minor

graphite, muscovite.

Comments:

Location:

Polymictic sand with granitic and metasedimentary source,
apparently weakly volcanomict, but ?felsite clasts sericitic,
poorly resolved.

Roadcut below basalt contact on South Basils Road.

CP2 (MRL 12872): Arkose:

Composition: Framework of splintery to angular quartz, alkali feldspar,
subordinate metapelite, metagranite, ?metarhyolite clasts,
biotite flakes. Sericitic, chloritic quartzofeldspathic.

Fabric: Similar to CP I, but relatively well-bedded with silty partings,
partly slumped.

Accessories: Detrital almandine, minor muscovite graphite flakes, rare
cloudy rutile.

Comments: Similar and closely related to CP 1. Slightly finer-grained,
relatively feldspathic. Similarly essentially unmetamorphosed.
Weakly volcanomict.

Location: Exposure in small creek, 200m downstream from HEL 6.



CP3 (MRL 12873): "Vitric tuff" or "devitrified obsidian":

'~cV,
,
,
,
,
,
,
,
,
,
,,
,
,
.~,
.~,
.~

Composition: ,

Fabric:

Accessories:

Comments:

Location:

2 "'''''0')0
" .,y

Frequent K-feldspathic spherulites in silicified, felsitic
matrix with patchy microcrystalline albite, minor sericite.

Spherulites mean 500 microns. Weakly flow-structured with
faint relict ?eutaxitic microtextures.

Sparse degraded/Fe-stained chlorite. Rare, very fine
oxidised pyrite.

Conceivably a devitrified, thoroughly welded vitric tuff,
but dependant on field relationships. Mildly altered
(quartz-sericite-chlorite), unstressed.

Float sample in Lockwood Creek downstream from CP2.
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Sa~ples MRL 14.423 - MRL 14.434

Twelve sa8ples were received for thln~sectlon preparation and petrological

description; carbonate staIn tests were carried out on the offcuts where

necessary. and thin-sections were examined under both stereobinocular and

petrological microscopes. Each sample is briefly described In the accompanyIng

table.

SUr"Gary

Samples T64/900-902 are weakly metamorphosed clastic sediments; It Is Inferred

that they contained significant amounts of feldspars, and hence have been

classified as meta-arkose,. They are generally pyritic and carbonaceous,

suggesting deposition under reducing cOi1djtlons. T64/~03 is an incipiently

~etamorphosed orthoquartzite thought to be related to the other three rocks.

No Sn minerals were detected, but unless the levels were relatively high,

detection would be pure chance; crushing of the rocks and concentration would

be necessary to track down any Sn sources. logically, the quartz veIns could

be potential sources, but they seem to be virtually I,lOno"lncral ic.

Samples ~A I-I .to 5 and 1-3 are Igneous rocks ranging from olivine basalt to

andesites and mlcrodlorltes; the andesites and mlcrodlorltes are certainly

genetically related, but the olivIne basalt Is believed to be unrelated or

only dIstantly so; It Is a typical Tertiary basalt.

WA 1-6 and 7 are chemical sediments composed of pelletal chert and fine dolomite

(wIth minor clastic components) in varyIng proportions.

H.~. Fander. H. Sc.
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flo. Rock Type - Composition Fabric Minor Minerals Comments
T 64/ Meta-Arkose!?). A few larger quartz. chert Good preferred Detrital zIrcon, Rock was originally a fine arkos.
900 grains In flne-sand-slzed quartz, fibrous or! entat Ion, almost tourmaline, leucoxene. or argillaceous siltstone/fine
(T. S. sericite after ?feldspar; leucoxenlc films schistose. Medlum- Some chert was sandstone. Mildly metamorphosed
45260) throughout. grained. dolomitic. Chalcedony only.

veins.

T 64/ Meta-Arkose(?). Stretched, stressed grains of Strong preferred Many quartz veins. Pyrite probably syngenetic. No S,
901 quartz and chert, aggregates of fibrous orientation, re lie t mostly barren; some minerals recognised, but more

sericite; Interstitial pyrite, carbonaceous clastic textures. carry fine sulphides. detailed Investigation required.
films, and sericite. Medium-grained.

T 64/ Heta-Arkose(?) • Stressed. partly recrystal- Good preferred Sma 11 pyrite graIns Fine ?pyrrhotlte and ?chalcopyrl
902 lized quartz grains. chert grains and orientation. Medlum- throughout. Carbon also occurs. Closely resembles

sericite aggregates; many subparallel grained, well-sorted. veins/layers. Quartz 900, 901. Mildly metamorphosed.
carbonaceous films. veins.

T 64/ Stressed Orthoquartzite. Framework grains Well-sorted, weakly Quartz veins, pre- Probably related to the meta-
903 dominantly stressed quartz, with minor chert; bedded. medium-sand dating stress. A few arkoses. No Indication of Sn

quartz cement, thin Intergranular sericite size. All stressed. shale fragments. Carbor minerals In rock (e.g. detrital
films. fllms.rare oxldised .cassiterlte) or In veins.

pyrite.
'JA Porphyritic Olivine Oasa I to Large phenocrysts SUbparallel alignment Iso Iated sma II Featureless. typical Tertiary
1-1 of altered olivine, sma II er labradorite and of phenocrysts and chlorite-filled basalt. Altered olivine Is now

augite phenocrysts; groundmass of labradorite groundmass crystals. amygdales. Some bowllnglte-Iddlngslte (soft. blat
pyroxene. dark glass, magnetite. olivine preserved.

IIA Magnetite-Andesite. Scattered andesine Random fabric, no Sma 11 chlorite pseudo- White phenocrysts are andesine.
1-2 phenocrysts. groundmass of small andesine flow-features. Crystill morphs after ferro- Filbrlc suggests Intrusive rock,

laths, Interst I·t Ia I magnetite and In three distinct magnesian minerals. rapidly cooled (quench textures)
devltrlfled glass. size ranges. Quartz and carbonate,

veins.
'.IA ferruglnlsed Andesite. Clusters of andesine Random fabr Ic Iti th a Scattered chloritised HeMatitic banding Is post-magmat
1-3 phenocrysts In fine groundmass of ilndeslne, few phenocrysts. ferromagneslan and may be a type of "L! esegang

magnetite. glass; bands of fine hematite Quench textures In minerals, Including Ring" effect. Rock correlates wi'
Impregnating rock. groundmass. ?ollvlne. 'WA 1-2.

IJA Mlcrodiorite. Mostly stubby andesine Uniform, random Conspicuous carbonate- Probably a coarser-grained
1-4 crystals with Interstitial magnetite, fabric. l1edium- hematite-chlorite equivalent of WA 1-2/1-3. Minor

chlorltised ferromagnesian minerals. grained. weakly veins. Relict augi teo intrusive; deuterlcallyaltered.
secondary carbonatej a few andesine porphyritic.
phenocrysts.

~
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HYDROGEOCHEMISTRY

WARATAH AND WYNYARD E.L.'S
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WATER SAMPLING PROGRAMME AT WARATAIJ AND WYNYARD, TASMANIA.

1. INTRODUCTION.

Much of Watatah and Wynyard Exploration Licences in Tasmania are covered

by a relatively thin veneer of Tertiary basalt anywhere from 0 to 100 + m

thick. The underlying topography appears gently undulating and covered

by patches of clean Tertiary quartz gravel locally containing carbonized

wood fragments. This appears no more than a few meters thick in the

Waratah area, but may be several tens of meters thick locally in the

Wynyard EL south of Table Cape. Windows of older Cambrian and Pre cambrian

rocks appear through the basalt forming low silicified hills in the

Waratah area, rising above the basalt plain.

The target, tin mineralization of the Mt. Bischoff or Cleveland or Renison

type, is sought in the cambrain and Pre cambrian rocks below the gravel/

basalt cover. Present geophysical techniques are severely hampered in their

effectiveness to detect mineralization under these conditions. Magnetic

bodies will be masked by the strongly magnetic basalt. Aeromagnetic data

may best serve to indicate the thin areas of basalt which possibly overlie

topographic highs. These may represent more resistant silicified and?

mineralized rocks. Electrical methods may be effected by ground water which

is encountered at or within a few meters of the surface the year round a

It was considered therefore that ground water sampling may be a useful

approach to get information about the rocks below the basalt. A proposal

was put to sample spring water around the scarp of the basalt plateau below

the basalt/Cambrian-Pre cambrian sediments contact.

..... /2
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2. METHODS.

2.1 Time of sampling.

Sampling was carried out in March and April of 1982 at the end of the dry

season (monthly rainfall distribution for three NW region centres is

given in figure I}. This time was chosen because:

I
I
I
I
I

1)

2)

3)

dilution of spring water from rainfall run-off was likely

to be at a minimwn,

the recharge rate is at its lowest thereby producing the

highest salt content for the spring water and,

The springs still running at the end of the dry period

are more likely to represent longer and therefore

more significant groundwater flaw paths than those springs

that might run for a couple of days after a rain period.

I
I
I
I
I
I
I
I
I

2.2 Sampling Methods.

The samples were collected in one litre low density polyethylene bottles

with plastic screw caps. Three sample's were taken at each site, one

only being acidified. The acidified and one non acidified samples

were despatched to Allison Laboratories Ltd in Hobart and the other

non acidified sample was retained for analysis at field base.

The bottles were rinsed with the sample twice in most cases before

filling and where possible the bottles were completely filled. When

filling, the mouth of the bottle was pointed in the direction from

which the water flowed and filled slowly to avoid backwash contamination

from the sampler's hand (a source of Na, Cl, Zn and possibly As) .

Where depth and rate of flow was very Iowa hole was dug by hand deep

enough to immerse the bottle for filling. When the water had completely

cleared of visible clay suspension the pool was deemed flushed and the

sample carefully taken using a plastic glove to cover the sampler's hand.

..... 3/
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2.3 Bottle Preparation.

The bottles for sample collection were prepared by East Melbourne Laboratories

pty Ltd in Melbourne and transported by sea and road to field base camp.

The acidified sample bottles were acid washed (method 3.2 E.P.A. (1979»

and a glass vial (also acid washed) containing 10mi of double distilled

concentrated HN03 was placed iri each bott£e. The non-acidified sample

bottles were given a normal wash (method 3.1 EPA (1979».

The use of a glass vial of pure HN03 placed in the bottle prior to going

into the field has been shown to reduce the risk of contamination considerably.

(Guest and Blutstein (1981) ). It is obviously more convenient (and much

less dangerous!) than carrying a separate dispenser of concentrated HN0
3

on a difficult bush traverse. The glass vials are simply broken inside

the bottles immediately after they have been filled with the sample

and sealed by giving the portion of the bottle in contact with the

vial a sharp tap from the outside. The bottle is then shaken to disperse

the acid.

2.4 Site Analyses.

Four parameters were determined on site. : water temperature, conductivity,

pH and dissolved oxygen. Conductivity was determined using a TPS

LC 81 conductivity meter and K = 1 electrode. pH and dissolved oxygen

were determined with an Orion 407 A specific ion meter using an Orion

model 91 - 62 glass electrode (pH) and an Orion model 97 - 08 oxygen

electrode. The electrodes were calibrated on site before each measurement.

The oxygen electrode is temperature compensating giving corrected

dissolved oxygen values even though the temperature of the standardizing

medium (water saturated air) is different from the sample temperature.

The pH electrode is not temperature compensating but the difference between

..... 4/
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standards and unknowns did not exceed lODe and was usually about SoC.

This will produce an error of no more than about 0.05 pH units in the

temperature range encountered.

The conductivity electrode was calibrated on 25.4 ppm and 254 ppm NaCl

solutions (reading 53.8 and 520~S at 25
0

C respectively) before going

into the field. Only the 25.4 ppm NaCl calibration was used as most waters

were found to have condvctivities between 30 and l70~S. All conductivity
o

values are temperature corrected to 25 C. Other notes made at each site

included an estimation of the average width and depth of the water flow,

vegetation, types of rock fragments in the stream bed and any visible

outcrop.

2.5 Field Base Analyses.

2+ +
Five parameters were determined at base camp - pH, HC0

3
,Ca , Na

and Cl, In addition the temperature for the HC0
3

determination

was noted. The pH was too low « 8.3) in all cases for any significant

C0
3

2
- species to be present.

Bicarbonate was determined by plotting potentiometric titration

curves for each sample. The Orion 407 A specific ion meter and model

91 - 62 glass pH electrode was used and the titration was carried out

on lOOml of unknown solution using a lOml microburette delivering

0.0207 N H
2

S0
4

, In each case the titration was carried to below

pH 4.5 The inflection point usually occuring at about pH 5.0 was

noted and the amount of acid consumed used to calculate the HC0
3

content.

Calcium, sodium and chloride were all determined using appropriate

specific ion electrodes. Complexing was considered likely in the case
2+

of Ca and therefore the standard addition method was used. Calcium

.....5/



solutions of this concentration.

the standard addition method gave values about 10% higher than

the direct method. This proportion of complexing is typical for

ions are detected. It was found in the two cases checked that

I
I
I
I

will

with
2+

Ca

form complexes with RC0
3

the Ca electrode using the

-5

2-
and S04 which cannot be detected

direct reading method. Only free

I
I
I
I
I
I
I
I
I
I
I

Sodium and chloride do not form significant complexes under normal

solution conditions. Potentiometric titration for dissolved CO2
using 0.0454 N Na

2
C0

3
was carried out.on a few samples and as expected

yielded levels closely approximating those of water in equilibrium

with the atmosphere. None of the samples could be collected close

enough to the point of groundwater emergence to give values of the

true ground water levels.

3.0 RESULTS.

3.1 Site and Field Base Analyses.

Site and field base analyses are summarized on the analysis sheets

(Appendix 1).

3.1.1 Water Temperature.

Field water temperatures are significantly below maximum daily

air temperature by between 5 and looe and most commonly in the range
o

of 10 to 12 C.

3.1.2 £!!.

..... 6/

in the range 4.7 to 6.0, but each had oxygen levels below those for

water in atmospheric equilibrium and flow cross-sections less than

I
I
I
I

Field pH is mostly in the range 6.3 to 7.6 Four samples occured
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2
Scm (figure 2 I. It is likely that this water is in various degrees

of stagnation and has significant humic acid content. Even within

the common range of pH the deviation from saturation with atmospheric

oxygen is broadly related to pH. The median pH for water at atmospheric

I
I
I equilibrium is about 7.2 Water containing 0.75 ppm oxygen less than

I
I
I
I
I
I
I
I

saturation has a median pH of 6.6 lfigure~ I.

The difference between base camp determined pH and field site determined

pH is 0.05 .:t 0.19 (10") pH units, the field site determinations being

the lower on average .

3.1.3 Conductivity.

Conductivities ranged between 30 and 170 uS with the exception of

007W, mine adit water from Mt. Bischoff. Here the conductivity was

extremely variable, depending where the electrode was placed in the

pool of water.

3.1.4 Free CO2 '

Free CO
2

was determined on B samples and these generally agreed with

the nomographically determined values at base camp temperature, pH

The determinations were carried out potentiometrically

with the atmosphere and any deviation was likely to be biological

rather than a reflection of original groundwater levels.

I
I
I

and HC03 '.

using 0.0454 M

was considered

The determinations were discontinued as it

CO
2

content of the water would be at equilibrium

I 3.1.5 Calcium, Sodium, Chloride.

I
I
I

Calcium ranged from Ippm to 7.2ppm and there is no detectable difference

between the Waratah and Wynyard samples. In contrast Na is higher in the

Wynyard streams (11.5 to 23 ppm) compared to Waratah (4.5 to 9.9 ppm)

..... 7/
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possibly reflecting the influence of sea spray.

Although chloride determinations were not completed for the Wynyard

samples a similar area bias is suggested by the available chloride

and conductivity data.

There is no apparent correlation between rock type and Na/Ca or

Ca/Conductivity ratios or absolute Ca or Na values in either exploration

licence. Hence it is difficult to relate the water back to rock type.

3.2 Laboratory Analyses.

The samples were all submitted to Allison Laboratories Pty Ltd in

Hobart for analysis. The non acidified samples were analysed for Na,

K, Cl', 5°
4

", HC0
3

t I F', pH, condu~tivity and in most cases Ca and Mg.

The acidified samples were analysed for Cu, Pb, Zn, Fe, Ca, Mg, F, As

and in some cases.Na. The analyses were carried out generally in accord

with APHA "Standard Methods for the Examination of Water and Waste Water"

14th Edition (1975).

Corresponding laboratory and field analyses are shown on the sample analysis

sheets (Ar:.per.dix 1).

3.2.1 .12!!

The pH values show no more than 0.5 pH units difference between field

and laboratory determinations and are mostly within 0.1 or 0.2 pH units of

each other.

3.2.2 Conductivity.

The field conductivity measurements are about 10% higher than the

..... /8
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laboratory conductivity measurements Over the entire range (30 to 170

microsiemens ( uS) @ 25
0

C) (fi9.f). This suggests a calibration difference.

The field instrument was calibrated at 53.8 uS for a 25.4 ppm NaCl solution

and an automatic temperature compensation coefficient of -2.2%/oC.

3.2.3 Sodium.

Sodium shows an absolute error of 1.6 ppm over the range 3 to 21 ppm

(fig.4). This may be explained by the presence of 1.6 ppm Na in the

distilled water used to prepare the standard solutions for the field

determinations.

3.2.4 Calcium.

Agreement for calcium is poor (fig.~) variation being anywhere between

a factor of 1 and 2. Agreement between Ca determined on acidified and non­

acidified sample pairs determined by the laboratory is much better, but leaves

a little to be desired - of the 14 determinations, 11 non acidified samples

returned higher values than their respective acidified samples and 2 were

lower. This problem needs further investigation.

3.2.5 Chloride.

Field chloride determinations are higher than the laboratory by between

10 and 30% in most cases (fig.f). This is somewhat puzzling as the chloride

electrode showed good response time and little tendency to drift. Chloride

does not have complexing tendencies and is not significantly affected by even

several months of storage so the variation is not readily explicable.

3.2.6 Bicarbonate.

The bicarbonate values show fairly good agreement. A laboratory vs field

plot (fig.f) shows a linear array of points which is slightly deviant from

..... /9
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the 1:1 line.

3.2.7 Potassium and Magnesium.

Potassium and magnesium range from 0.3 to 1.3 ppm and 0.9 to 5.7 ppm

respectively~ No correlation is apparent between rock type and K or Mg

content. Values for both species are clearly highe~ in the Wynyard EL

than Waratah EL.

I 3.2.7 Base Metals Copper, Lead, Zinc.

I
I
I
I
I
I
I
I
I
I
I
I

Values are generally below detection for Cu (1 ppbl and Pb (10 ppb). Zinc

gave a background range of 2-7 ppb. The acid blank contained below-detection

Cu and Pb and 2 ppb Zn.

Apart from the mine adit sample (007W) from Mt. Bischoff, the only sample

anomalous in any of the base metals was 029W from the Wynyard EL, with 84

ppb Zn. This value is an order of magnitude higher than the upper limit of

the background range and should be followed up with more detailed sampling.

Lead is below saturation with respect to PbC0
3

and PbS0
4

in all samples

and similarly eu and Zn are below saturation with respect to their sulphates,

simple carbonates and malachite.

3.2.8 Iron.

Values range from 0.08 to 1.3 ppm with the exception of the mine adit sample

at 14 ppm. The iron is in excess of that expected if it was in equilibrium

with ferric hydroxide. It therefore appears that most of the iron detected

is in the ferrous state and would be well below saturation with respect to

ferrous hydroxide.

There is no relationship between stream flow section or pH and iron content,

nor is there any relationship between rock type and Fe/conductivity ratio.

..... /10
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3.2.9 Fluoride.

Levels ranged from 0.05 ppm to·0.25 ppm in the natural stream water.

A value of 1.2 ppm was obtained for the Mt. Bischoff mine adit sample.

All values were below caF
2

saturation by one to three orders of magnitude.

No significant difference was noted between the values from the two EL's

and no relationship between rock type and F' level was observed.

3.2.10 Arsenic.

Arsenic has been determined on six samples and because the mine adit sample

(0.14 ppm) was in excess of the detection limit (0.02 ppm), no further

analyses have been carried out until a more sensitive method is devised.

3.2.11 Sulphate.

All values are below detection (0.2 ppm).

obtainable in Australia and shipment from overseas is awaited. The classic
2-

turbidometric method is limited to about 100-200 ppb S04 detection.

Apparently genuine analytical difficulties exist for lowering the detection

limits of the latter two species. Normally As can be determined down to

1-2 ppb but for some reason poisoning of an analytical reagent (Zn) seems to

I
I
I
I

be occuring.

technique for

Barium
2­

S04

chloranalate is used to provide a very sensitive

determination, however this chemical has not been

I
I
I
I
I
I

3.3 Water Characterization.

The waters could not be charaterized in relation to rock type. Plots of K,

Na-Fe-Mg, Ca ; Na-K-Ca; Fe-K-Ca and Ca-Fe-Mg (figs.S, 6, 7 ) revealed no meaning­

ful separation of waters sampled from streams containing dominantly sediment

and dominantly basalt fragments.

..... /11
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3.4 Contamination.

A contamination study was made for the trace components. An acid blank was

analysed and returned ~O .001 l(Cu, "- 0 .01 ((Pb, 0 .002 d" Zn, 0 .004 ~Fe.

Ca, Mg and Na were not detected. Another acidified sample was sent which

had been deliberately contaminated by pouring distilled water over human

hands and allowing the water to run directly into the sample bottle.

This sample returned 0.001 'tCu, L 0.01 'l(Pb, 0.005 if Zn and 0.008l1'Fe.

Mg and Ca were less than 0.1 ppm (detection).

3.5 Charge Balance.

A complete charge balance for all major species is given in Table 1.

The figures are calculated from the values obtained by Allison Laboratories.

No significant 8°42- species have been detected by the turbidametric

method, however the high net positive charge balance suggests the presence

of some negative species. An improved analytical technique may show this

indeed to be sulphate although the Presence of nitrate cannot be ruled

out.

4.0 Conclusions.

A real Zn anomaly of 84 ppb exists at sample site 029Nin the Wynyard EL

and should be followed up. No other anomalous results were obtained and

all species with the exception of Fe appear to be at sub saturation levels.
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FILE DESCRIPTION LABORATORY DETERMINATIONS SURFACE ~ATER ~ARATAH/~YNYARD EL's TASMAl,IA

ia~ple no. FeZ+(ep~1 CaZ+lepml MgZ+lepml K+lep~) :-JETT

26 0.01 0.07 0 30 0,02 0, 68 o . 62 O. 15 0 · 0 I 0 00 o , 2 C
27 0,02 0 03 0 ,28 0.02 0 . 7 I o . 59 0.05 0 01 0, 00 0 4 1
28 0, OS ° 07 O. 35 Q . C 3 C. 6~ Cl.~7 D 4 1 C · (, 1 0.00 a -. -.,
29 0 o1 o . 09 O. 42 0.03 O. 82 0, 59 a . 33 C 01 0.00 0 4 'i
30 0 02 0 ,09 0 .35 0.03 0, 'i 0 0, 62 O. 4(0 C C: 1 0.00 O. 3 ~

3 1 0 . 0 1 O. 19 O. 37 0 .03 o , S2 0, 37 G • < Q · 01- " . 0 C C. 3 G'i.

32 C. 02 o . :; t. C .47 0 02 0 7.3 0 .65 0 .S l' 0 01 " 00 0 ' . ~, .
33 C .02 o ' 06 0 .25 O. 01 Q .64 0 .6~ O. OS' G " I 0 ,00 o .37 --J
34 0 02 O. 1 1 0 . 31 0, 02 0.55 o . q ~ 0

_ 0

o. 01 0.00 0.Z8 <:1... 0

35 O. 01 0 .20 o .40 0 ,03 0,46 0.34 0, S i O. 01 0.00 0, I e 0
36 O. 01 o . 1 7 0.40 0, 03 0.74 O. 5 ~ 0 . 5 1 O. C I 0.00 Q. 30 ~,n

""• H+

+ : Zn2+ + Cu2+ included
""'-- --,--~-_. ----~.<- -_ ....- - ~-_......_....~ ..•..
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ANALYSIS OF WATER SAMPLES

12 water samples contained in lL (nominal) poly bottles and
labelled as shown hereunder were received on 8/4/82.
The contents were analysed by methods generally in accord
with thp APHA "Stand~rd Methods for the Exa~ination of Water
and Wastewater" 14th Ed. (1975), details of which are
available on request. The results of these analyses were
as follows: (except for pH and conductivity, all figures
are mgm/L)

OUr ref 29008/19

277064

4 WARWiCK STREET. HOBART TASMANIA 7000
TELEPHONE: 10021 34 7681

Thh; Laboratory llii I'e'Cbitered by the Nallonal Auocl.ttoa
()f Tt-'slillll' AUlhllrllh'l'l. AlilIitr.. li;l. Tht' te-stUII r~porled

Iwrtln hu.ve hC(!l\ ,'('\'I<l"I1H:d ", iI\'\,.~rd~Il,:e ..... llh It; h~nna

of rc,;lI:llllralfUIi. 'l'lu. dut:l,.llOcnl Il'hClU nut be reproduced

uccpt 10 full.
20 ~!ay 1982

Dr G Watmuff
BUP Minerals Ltd
20 O'Connell Street
SYDNEY NSW 2000

REPORT NO 8877

K Na Cl ~ Cond ;S OCO-
-3

W026 0.7 15.6 22 6.5 2 114 7.6

W027 0.7 16.4 21 5.8 8 116 2.7

W028 1.3 14.6 13 7.1 0 107 24.3

W029 1.1 18.9 21 6.5 8 140 16.4

W030 1.0 20.8 22 7.0 3 140 20.0

w031 1.1 12.0 13 7.2 0
110 22.4

W032 0.8 16.7 23 7.0 0 154 19.5

W033 0.5 14.6 23 4.2 5
120

NIL
ACIDITY 10.8

~,~,-,., ~ ., r 12.7 :i.6 6.° 9
104 13.l:S,_ • .J.,J ....

U • ;;I

W035 1.1 10.5 12 7.2 6
104 28.5

1.2 17.0 19 7.2 1 137 25.5

ISSUED

G F ALLISON
CHARTERED CHEMIST (AUSTRALIA)
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ANALYSIS OF WATER SAMPLES

4 WARWiCK STREET, HOUART TASMANIA 7000
TELEPHONE: (002) 34 7681

o.u- ref 29008/19

Dr G Watmuff
BHP Minerals Ltd
20 O'Connell Street
SYDNEY NSW 2000

12 water samples contained in lL (nominal) poly bottles and
labelled as shown hereunder were received on 8/4/82.
The contents were analysed by methods generally in accord
with thp APH~ "S~Rn,i~r~ Mp~hnrlR for the Fv~~in~~ion of Water
and Wastewater" 14th Ed. (1975), details of which are
available on request. The results of these analyses were
as follows: (except for pH and conductivity, all figures
are mgm/Ll

Cu Pb Zn Fe Ca ~

W026A 0.001 La. 01 0.005 0.39 1.4 3.7

W027A LO.OOI LO.Ol 0.006 0.56 0.6 3.4

W02BA 0.001 La .01 0.004 1,3 1.4 4.3

W029A LO.OOI La .01 0.OB4 0.32 1.9 5.1

w030A LO.OOl LO.Ol 0.004 0.50 1.B 4.2

W031A 0.001 La. 01 0.003 0.25 3.9 4.5

W032A 0.001 La .01 0.004 0.59 5.3 5.7

W033A 0.001 LO.Ol 0.005 0.58 1.2 3.1

W034A 0.001 LO.Ol 0.002 0.55 2.3 3. B

W03SA LO.OOl La. 01 0.003 0.33 4 .0 4.9

W036A 0.001 La .01 0.006 0.32 3.5 4.9

LO. 01 0.005 O.OOB LO.l LO.l

~CHEMIST (AUSTRALIA)

REPORT NO 8B76 Thill L.. bol"8tory hi rl!l'ifltt'red by th~ National AaaclatfoQ
of TeSlinK AufhIlThif·S. Australi... Tht" lesus) reported

ISSUED 20 May 19B2 her.-in huve bl,.-eR perfor'lled tn tl'ct<ordath.'e wlUl ita lerma

wt n·,:la"'ali~lIl. Thb do..'\Ulll'lIl :.lulU nul be ~prudueoc1

~x.ct:pt In tuU.

ALLISON LABORATORIES
• Io.PPUED AESEARCH AND DEVELOPMENT
• INDUSTRIAL AND AGRICULTURAL ANAlY'SIS
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Results are expressed in mgm/L:

LABEL p-

W026 0.14

027 0.12

028 0.25

029 0.20

030 0.20

031 0.12

032 0.11

033 0.11

034 0.17

035 0.13

036 0.14

OUr refs: 28174/84
28809/22
29008/19

27706G

.. WARWICK STRfET, HOBART TASMANIA 1000
TELEPHONE: (002) 341681

G ALLISON

CHARTERED CHEMIST (AUSTRALIA)

REPORT NO 8981

ISSUED 31 August 1982

Dr G Watmuff
Senior Geochemist
BHP Minerals Ltd
20 O'Connell Street
SYDNEY

Cony sent to Hobart office

36 water samples contained in lL poly bottles and labelled
as shown hereunder were received 24 March, 2 April and
8 April 1982. The samples were analysed for fluoride by
APHA "Standard Methods for the Examination of Water &
Wastewater" 14th Ed. (1975), Method 414 C modified in this
laboratory.

ANALYSIS OF WATER SAMPLES - FLUORIDE

ALLISON LABORATORIES
• APPLIED REseARCH "'-NO DEVELOPMENT
• INOUSTRIA,L ANQ "'-GRICUl.tURA.l ,.,.....\.YS1S
• TANK AND CARGO SURVEYS
• EfFLUENT ANALYSIS

I

•
I

•
I,.
1.
•
I

•
I

•
I

•
I

•
I

•
I



From the thirtysix water samples labelled OOlW to 036W
received 24 March, 2 April and 8 April 1982, six were
selected which were thought ~ight have detectable
arsenic levels. They were analysed in accord with
APHA "Standard Methods for the Examination of Water &
Wastewater" 14th Ed. (1975), Method 404A with the
following results:

Results are expressed in mgm/L

277067

Our refs: 28174/84
28809/22
29008/19

4 WARWiCK STREET. HOBART 1 ASMANIA 7000
TELEPHONE, (002) 34 7681

CoP'f sent to lbbart office

less than 0.02

less than 0.02

ARSENIC

31 August 1982

32

W028

ISSUED

REPORT NO 8982

ANALYSIS OF WATER SAMPLES w ARSENIC

LABEL

G ALLISON
CHARTERED CHEMIST (AUSTRALIA)

Dr G Watmuff
Senior Geochemist
BHP Minerals Ltd
20 O'Connell Street
SYDNEY

ALLISON LABORATORIES
• APPlIEO RESEARCH AND OEVELOPMENT
• INDUSTRIAL AND AGRICUl ruR.AL ,t.NAllfSIS
• TANK ANO CARGO SURVEYS
• EFFl.UENT "'""LYSIS
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