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MINUTES OF A MEETING OF DIRECTORS OF FACTORS LIMITED 
HELD AT "STANHILL". 3» QUEEN'S ROAD. MELBOURNE 
ON 12TH JANUARY. 1959.

DIRECTORS PRESENT t

Mr. S, Korman (in the Chair)
Messrs* I.K. Redpath, D« Korman, E.J.K. Thompson
and C.R. Daley,

QUEENSLAND MINES LIMITED.

It was resolved that this Company should enter 1O 

into an agreement with Australasian Oil Exploration 

Limited to form a Company to be known as Queensland 

Mines Limited and acquire leases from a syndicate 

known as Andersons Syndicate.

It was further resolved as follows i- 

1. That the Company be registered in Canberra with 

a Nominal Capital of £3,OOO,OOO. divided into 

12 fOOO,OOO Ordinary Shares of 5/- each. 

2« That Australasian Oil Exploration Limited be

issued with 980,000 fully paid Ordinary Shares 20 

of 5/- each as consideration for the transfer 

of the leases to the Company.

3. That Factors Limited apply for 1,020,OOO Or­ 

dinary Shares of 5/- each payable one penny 

per share on application and calls from time 

to time as required.

k. That the New Company is to commence drilling 

within three months,

5. That representations be made to the Atomic

Energy Commission for contracts to the value 30 

of not less than £6,OOO,000,

6. That when the Company has made arrangements 

for the sale of the uranium oxide, Factors 

Limited will make funds available up to a 

total of £1,OOO,000. by  

(a) Paying up the balance of the Share Capital 

as required.
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(b) By Loans at an interest rate not to exceed

lO9l per annum.

It was resolved to enter into a second agree­ 

ment with Australasian Oil Exploration Limited 

whereby the first agreement would not be binding un­ 

less certain conditions in that agreement have been 

carried out* 1O

READ AND CONFIRMED

S• Korman 
CHAIRMAN.

25/2/59
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Companies Ordinance 1954 

A Company Limited by Shares

ARTICLES OF ASSOCIATION 

of

Queensland Mines Limited

1. The Regulations contained in Table "A" in the Second Schedule
of the Companies Act 1936 shall not apply to the Company except 
so far as tho same are repeated or contained in these presents.

2. The basis on which the Company is established ic that the Company 
may acquire any assets on such terns ani conditions as the 
Directors may think fit. 7/herc the Vendors r-.re personally 
interested in the terss upon which any property is to be purchased, 
it phall be no objection to any such purchase that the Vendors are 
Directors of the Company and stand in a fiduciary position tov/ards 
the Company or that the Directors do not in the circumstances 
constitute an independent Board and every tcember .of the Company 
present and future is to be deemed to join the Company on this 
basis.

3. In these presents the following terms shall have the meanings next 
hereinafter respectively assigned to them if not inconsistent with 
tho subject matter or context:

"The Company" means "Queensland Mines Limited".

"These presents" means and includes those Articles of Associa­ 
tion.

9-
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"Dividend" means sriy sum arising from the division of the 
profits of the Company.

"Directors" means the Directors for the time being of the 
Company.

"The office" means the registered office for the time being 
of the Company.

"The Register" means the register of members to be kept 
pursuant to the Companies Act.

"Month" means calendar month.

"Special Resolution" and "Extraordinary Resolution" have 
the meanings assigned to them respectively by the Companies 
Act 1936.

"The Statute" means and includes "The Companies Act 1936" 
and every other Act from time to time in force concerning 
joint stock companies and affecting the Company.

Words importing the singular number only shall include the 
plural number and vice versa.

Words importing the masculine gender only shall include the 
feminine gender.

Words importing persons shall include corporations.

GENERAL PROVISIONS

4. None of the funds of the Company or any subsidiary thereof shall 
be employed in the purchase of or lent on the security of shares 
of the Company.

5. The business of the Company shall comprise all the businesses 
mentioned or included in the Memorandum of Association and all 
incidental matters and may be commenced as soon as the Directors 
shall think fit notwithstanding thax part only of the shares may 
have been applied for allotted or issued.

6. Any branch or kind of business which the Company is authorised 
to carry on nay subject to any direction of the Company in

10.
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General Meeting be undertaken and may be suffered to be in 
abeyance whether such branch or kind of business may have been 
actually commenced or not so long as the Directors may deem it 
expedient.

7. The business shall subject to the provisions of these presents 
be carried on by or under the management of the Directors and 
according to such regulations as the Directors from time to time 
prescribe.

8. The Directors shall meet and the office business of the Company 
shall be carried on at the registered office of the Company or 
at cuch other place or places as the Directors shall from time 
to time deem advisable.

9. The registered office shall be at Canberra in the Australian
Capital Territory or at such other place as the Directors shall 
from time to time appoint. The Directors may also establish an 
office or branch of the Company in any part of the world.

CAPITAL

10. The original capital is Three million pounds (£3,000,000) divided 
into Twelve million (12,000,000) shares of five shillings (5/-) 
each.

SHARES

11. The shares shall be under the control of the Directors who may 
subject to the provisions of the Articles allot or otherwise 
dispose of the same to such persons on such terms and conditions 
and at such times as the Directors think fit.

12. Any of the original shares for the time being unissued, and any 
new shares from time to time to be created may (subject to the 
special rights privileges or advantages for the time being 
attached to any existing class of shares) from time to time be 
issued with any such guarantee or any such right of preference, 
whether in respect of dividend or of repayment of capital or 
both or any such other special privilege or advantage over any 
shares previously issued or then about tc be issued or at such a 
premium or with such deferred rights as compared with any shares

11.
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previously issued or then about to be issued or subject to any 
cuch conditions or provisions and v/ith any such rights and 
generally on such terms as the Company by extraordinary resolution 
of thb general meeting creating such issue or by extraordinary 
resolution of any other general meeting previous to the issue of 
the said shares, or as the Board if so authorised by an extra­ 
ordinary resolution passed at a general meeting shall direct.

13. Save as herein and otherwise provided the Company shall be entitled 
to treat the registered holder of any share as the absolute owner 
thereof and accordingly shall not except as ordered by a Court of 
competent jurisdiction or as by Statute required be bound to 
recognise any equitable or other claim to or interest in such 
share on the part of any other person.

14. The fact of any person becoming a shareholder either by applying
for and having any share or shares allotted to him or by accepting 
a transfer of any shares shall be conclusive evidence that he 
agrees to all and every the Memorandum and Articles of Association 
of the Company and any regulations and by-laws which may be made 
thereunder.

UNDERWRITING COL2.HSSION AND BROKERAGE

15. Upon an offer of shares to the public for subscription it shall 
be lawful for the Company to pay to any person an underwriting 
commission or brokerage (either in cash or by the allotment of 
shares or in any other rcanner) not exceeding ten pounds per 
centum on the nominal value of the shares underwritten.

SHARE CERTIFICATES

16. The Certificate of Shares shall be under the Seal of the Company 
which shall be affixed in the presence of two Directors and the 
Secretary or other authorised officer and shall bear evidence 
that the issue of the certificate has been audited by the Company's 
Auditor.

17. Each Shareholder shall be entitled to one certificate covering his 
holding or to several certificates in reasonable denominations, 
provided that where the company, with the consent of the Share­ 
holder issues one certificate for a greater number than 100 shares,

12.
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cuch certificate shall on request be subdivided without delay in 
accordance with Stock Exchange requirements.

18. The certificate of shares registered in the names of joint holders 
shall be delivered to the holder whose name stands first in the 
register.

19. If any share certificate be worn out or lost it may in the dis­ 
cretion of the Directors be renewed on'payment of such fee (if 
any) wot exceeding one shilling and on such terms (if any) as to 
evidence and indemnity as the Directors may think fit.

CALLS ON SHARES

20. The Directors may from time to time make such calls as they may 
think fit upon the members in respect of all moneys unpaid on 
the shares held by them respectively. A call shall be deemed to 
have been made at the time when the resolution authorising it 
was passed by the Directors and may bo made payable by instalments,

21. Each member shall be liable to pay the amount of every call so 
made on him to the person or persons and at the time and place 
appointed by the Directors within fourteen days after notice 
shall have been given of such call and of the time and place so 
appointed for the payment thereof and of the person or persons 
to whom the same is to be paid.

22. The joint registered holders of a share shall be severally as well 
as jointly liable for payment of all instalments and calls due in 
respect of cuch share and such several liability shall notwith­ 
standing anything herein contained remain and be enforceable 
against the estate of any deceased joint registered holder.

23. If the sum payable in respect of any call or instalment be not 
paid on or before the day appointed for payment thereof, the 
holder for the tine being of the share in respect of v/hich the 
call shall have been made or the instalment shall be due shall 
pay interest upon the same at the rate of eight pounds per centum 
per annum fr"in the day appointed for payment thereof to the time 
of the actur.j payment or at such lesser rate as the Directors may 
determine.

13.
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24. On the trial or hearing of any action or suit by the Company
against any member for the recovery of any money payable on any 
allotment of shares or due under any call it shall be sufficient 
to prove that the name of the member sued, is entered in the 
register as the holder or one of the holders of the shares in 
respect of which such debt accrued that the resolution making 
the allotment or call is duly recorded in the minute book and 
that notice of such allotment or call was duly given to the 
member cued in pursuance of these presents and the proof of 
these matters aforesaid shall bo conclusive evidence of the 
fact.

25. The Directors may if they think fit receive from any member
willing to advance the same all or any part of the money unpaid 
upon any of the shares held by them beyond the sums actually paid 
up thereon as a payment in advance of calls. Upon the moneys so 
received or upon so much thereof as from time to tine exceeds the 
amount of the calls then made upon the shares in respect of which 
such advance has been made the Company may pay interest at such 
rate as the member advancing the same and the Directors may agree 
upon.

FORFEITURE AHD LI3T

26. If any member fail to pay any call or instalment on or before the 
day appointed for the payment of the same the Directors may at 
any time thereafter during such time as the call or instalment 
remains unpaid serve a notice on him requiring him to pay the 
same together with any interest that may have accrued and all 
expenses that may have been incurred by the Company by reason of 
such non-payment.

27. The notice shall name a day (not being less than fourteen days 
from the date of the notice) on or before which such call or 
instalment as aforesaid and all interest and expenses that may 
Lave accrued by reason of such non-payment are to be paid. It 
shall also nanie the place where payment is to be made and shall 
state that in the event of non-payment at or before the time and 
at the place appointed the shares in respect of which such call 
was made or instalment is payable will be liable to be forfeited.

28. If "the requisitions of any such notice as aforesaid are not
complied with any shares in respect of which such notice has been

14-
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given tnny at any time thereafter before payment of all call a or 
instalments interest-and expenses due in respect thereof be 
forfeited by a resolution of the Directors to that effect. Such 
forfeiture shall include all dividends declared and other moneys 
payable in respect of the forfeited shares and not actually paid 
before the forfeiture.

29. For the purpose of the provisions of these presents relating to
lien sale and re-allotments of shares the sum payable upon allot­ 
ment of shares shall be deemed to be a call payable upon such 
shares on the day of allotment.

30. Any share so forfeited shall be deemed to be the property of the 
Company and may be re-allotted sold or otherwise disposed of in 
such manner as the Directors think fit. But the Directors may 
at any time before any share so forfeited shall have been re- 
allotted sold or othenviso disposed of annul the forfeiture 
thereof upon such conditions as they may think fit 5 but in the 
event o£ any shares being forfeited and sold any residue after 
the satisfaction of the moneys due and unpaid in respect of such 
shares and accrued interest and expenses shall be paid to the 
person forfeiting his executors administrators or assigns.

31. Any member whose shares have been forfeited shall notwithstanding 
euch forfeiture be liable to pay and sha3.1 forthwith pay to the 
Company all calls or moneys interest and expenses owing in respect 
of such shares at the time of the forfeiture together with interest 
therefrom the time of the forfeiture until payment at the rate of 
ten pounds (£10) per centum per annum or such less rate as may bo 
fixed by the Directors and the Directors may enforce the payment 
thereof if they think fit.

32. The Directors shall not have the power to accept the surrender
of any shares except fully paid up shares or unless such surrender 
is for subdivision or consolidation purpose.

33. The Company shall have a first and paramount lien for unpaid
capital and unpaid calls upon the specific shares registered in 
the name of each member in respect of which such capital or calls 
is or are unpaid respectively and upon the proceeds of sale thereof 
and such lien shall extend to all dividend.* from time to time 
declared in respect of such shares.

15-
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Unless otherwise agreed the registration of a transfer chall 
operate as a waiver of the Company's lien (if any) on such shares.

34. Whenever in respect of any shares or stock registered as hold by 
any member either solely or jointly or otherwise in connection 
with the holding whether joint or sole of any member and whether 
in consequence of the death of such member or for any other 
reason any law for the time being of the Commonwealth of Australia 
or of any Australian State or of any other country or place shall 
impose or purport to impose any immediate or future or possible 
liability upon the Company to make any payments to any Government 
or taxing authority or otherwise the Company shall in respect of 
any ouch liabilities be fully indemnified by such member or hio 
executors or administrators wheresoever constituted. Any moneys 
paid by the Company in respect of any liability imposed or pur­ 
ported to be imposed on the Company as aforesaid may be recovered 
by action from such member or his executors or administrators 
wheresoever constituted as a debt due by such member or his 
estate to the Company v/ith interest at eight per centum per annum 
from the date when such moneys wore so paid until repayment. In 
respect of its rights to be indemnified or to bo repaid as heroin 
declared the Company shall havo a lien upon all shares or stock 
registered as hold cither jointly or solely by such member as 
aforesaid and upon any dividends thereon. Nothing heroin contained 
shall prejudice or affect any right or remedy which in respect of 
any such payment by the Company as aforesaid any such law as afore­ 
said may confer or purport to confer upon the Company and it is 
hereby expressly declared that as between the Company and such 
member or his estate or his executors or administrators whereso­ 
ever constituted any such right or remedy shall bo enforceable by 
the Company.

35. For the purpose of enforcing any lien the Directors may sell the 
chares subject thereto in such manner as they think fit but no 
sale shall be made until such period as aforesaid shall have 
arrived and until notice in writing of the intention to sell shall 
havo been loft at the last known address of such member his 
executors or administrators and default shall have been made by 
him or them in the payment fulfilment or discharge of such debts 
liabilities or engagements for seven days after such notice.

36. The not proceeds of any such salo shall bo applied in or towards 
satisfaction of tho said debts liabilities or engagements and the

16.
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residue (if any) paid to such member his executors administrators 
or assigns.

37. In the event of the re-allotment or sale of a forfeited or
surrendered share or the sale of any share to enforce a lien 
the Company's certificate in writing under the seal of the 
Company that the share has been duly forfeited surrendered or 
sold in accordance with the regulations of the Company shall be 
sufficient evidence of the facts herein stated as against all 
persons claiming the share. A certificate of proprietorship 
shall be delivered to the purchaser or allottee and he shall be 
registered in respect thereof and thereupon he shall be deemed 
the holder of the share discharged from all calls or other money 
interest and expenses due prior to such purchase or allotment and 
he shall not be bound to see to the application of the purchase 
money or consideration nor shall his title to the share be 
affected by any irregularity in the forfeiture surrender or sale.

TRANSFER OF SHARES

38. Subject to the provisions hereinafter contained shares in the
Company may be transferred in the common form or in the follow­ 
ing form or as near thereto as circumstances will permit 2-

QUSSNSLAND MD15S LIMITED

I, of
in consideration of the sum of paid to
me by of
hereby transfer to the said
the shares numbered to
inclusive standing in my name in the register of Queensland
Uines Limited to hold the same unto the said
absolutely subject to the conditions on which I held the same
immediately before the execution hereof.
And I the said hereby agree to take the
said share (or shares) subject to such conditions. And I
declare that I the said transferee an over the age of 21 years.

As witness our hands the day of 
(Signatures of transferor and transferee) 

Witness to the signatures of *

Exhibit "AZ" - Articles 
of Association of 

777* Queensland Mines Limited



The Directors may however in their discretion accept any form 
of transfer by instrument in writing signed by the transferor 
and transferee.

39. Every instrument of transfer shall contain the number of every 
share desired to bo transferred and the name residence and 
occupation of the proposed transferee and shall be executed by 
the transferor and transferee.

40. The transferor shall be deemed to remain the holder of the shares 
purported to be transferred until the name of the transferee is 
entered on the register of members in respect thereof.

41. Every instrument of transfer shall be presented to the Company 
duly stamped and accompanied by the certificate of the shares 
to be transferred and such evidence (if any) as the Company may 
require to prove the title of the transferor. When registered 
the instrument of transfer shall be retained by the Company.

42. The Directors shall bo entitled to refuse registration of any 
transfer of shares upon which the Company has a lien or where 
the proposed transferee is an infant and in the case of shares 
not fully paid may refuse to register a transfer to any person 
whom they do not approve as transferee without being called 
upon to assign any reason for such refusal.

43. The transfer books and register of members shall be kept by the 
Secretary under the control of the Directors and may be closed 
during such tine as the Directors think fit provided that at 
least fourteen days' notice of such intended closure is given 
to all Stock Exchanges on which the Company is listed and also 
provided that they are not closed for a period exceeding in the 
whole thirty days in each year.

44. Where the instrument of transfer of shares is signed "by a member 
or his attorney the Company shall bo under no liability for 
registering as a member the transferee of such shares although 
the transferring member was of unsound mind at the time he 
executed the power of attorney under which such transfer was 
signed or subsequently became of unsound mind, provided the 
Company had no notice of such unsoundness of mind at the time 
of the registration of such transfer.

18.
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.TRANSMISSION OF SHAMS

45. Tho executors or administrators of a deceased member (not "being 
ono of several joint holders) shall bo the only persons recog­ 
nised by the Company as having any titlo to tho shares 
registered in the name of such member and in tho case of the 
death of any one or more of the joint holders of any registered 
shares the survivors shall be tho only persons recognised by the 
Company as having any title or interest in such shares without 
prejudice to Article 22 hereof.

46. The guardian of an infant member and the committee of any
lunatic member and any person becoming entitled to a share in 
consequence of the death bankruptcy liquidation by arrangement 
or insolvency of any member may with tho consent of the Directors 
(which they shall not be under any obligation to give in the 
caso o.f shares not fully paid) upon producing such evidence of 
title as the Directors shall require either bo registered him­ 
self as holdsr of the share or may subject to the provisions 
as to transfers hereinbefore contained transfer such share.

CHANGE OF CAPITAL

47. The Company in General lleeting may increase the capital of the 
Company by the creation of new shares of such amount as it 
thinks expedient.

48. The Company may by special resolution from time to time sub­ 
divide or consolidate tho shares of the Company into shares of 
a smaller cr larger nominal amount than is fixed by the lienioran- 
dum of Association provided that the same proportionate 
liability shall continue on the shares so reduced or increased 
in noaiinal airount as existed on the original shares before such 
subdivision or consolidation.

49. The Company nay from time to time by special resolution reduce 
the capital of the Company in any manner for the time being 
authorised by law. Provided that should a part of the issued 
capital at any tins consist of preference shares the repayment 
of such preference capital shall in no case be affected unless 
the holders of at least three-fourths of the preference shares 
shall BO agree.
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CONVERSION OF SHARES PiTO STOCK

50. (a) The Company by resolution in general meeting may convert 
any paid-up shares into stock, and may convert any stock 
into paid-up shares of any denomination. When any shares 
havo been converted into atoclc the several holders of such 
•took may thenceforth transfer their respective intercuts 
therein or any part of such interests in the same manner 
and subject to the same regulations as and subject to 
which fully paid-up shares in the Company's capital may 
be transferred or as near thereto as circumstances will 
admit*

(b) The stock shall confer on the holders thereof respectively 
the same privileges and advantages as regards participation 
in profits and voting at meetings of the Company and for 
other purposes as would have been conferred by shares of 
equal amount in the capital of the Company of the same 
class as the shares from which such stock was converted. 
No such conversion shall affect or prejudice any preference 
or other special privileges attached to the shares so con­ 
verted. Save as aforesaid all the provisions herein 
contained shall so far as circumstances will admit apply 
to stock as well as to shares*

BORBOWI50 POTTERS

51. The Directors may from time to time at their discretion raise or 
borrow or secure the payment of any sum or sums of money for the 
purposes of the Company.

52. The Directors may raise or secure the payment or repayment of 
such moneys in such manner and upon such terms and conditions 
in all respects as they may think fit and in particular by the 
issue or sale of bonds debentures or debenture stock or other 
obligations of the Company whether perpetual or otherwise and 
payable to bearer or otherwise and either without security or 
secured by deposit or pledge of the securities or properties 
of the Company or by mortgages bills of exchange or promissory 
notes or other instruments or in any other manner and if con­ 
sidered advisable for any such purposes the Directors may charge 
assign and convey as security all or any of the Company's prop­ 
erty and assets both present and future including its uncalled 
capital (if any) for the time being,

20,
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53* Bonds debentures debenture stock and other securities or 
obligations may be made assignable free frora any equities 
between the Company and the person to whom the same may be 
issued.

54. Any bonds debentures debenture stock or other securities or 
obligations nay be issued at a discount premium or otherwise 
and with any special privileges as to redemption surrender 
drawings allotment of shares attending and voting at General 
Meetings of the Company appointment of Directors making calls 
on members for any. uncalled capital included in any such 
securities and otherwise.

55. The Directors shall cause a proper register to be kept in
accordance with Section 194 of the Companies Act 1936 of all 
mortgages and charges specifically affecting the property of 
the Company.

MODIFICATION OF RIGHTS

56. In the event of a portion of the Company T s issued capital 
consisting of Preference shares the re-payment of such 
preference capital or any alteration of the rights attaching 
thereto shall in no case be made unless agreed to by the 
holders of at least three-fourths of the issued shares of the 
class affected. Such repayment of capital or alteration of 
rights must be agreed to by a resolution of the holders (in 
person or by proxy) of at least three-fourths of the issued 
shares of the class at a special meeting of such holders called 
for the purpose. Provided however that in the event of the 
necessary laajority not having been obtained in the manner 
aforesaid, consent in writing cay be secured from members hold­ 
ing at least three-fourths of the issued shares of the class 
and such consent if obtained within two months from the date 
of the special meeting shall have the validity of a resolution 
carried by vote in person or proxy.

GENERAL MEETINGS

57. The Statutory meeting of the Company shall be held as required 
by tho Statute at such place as the Directors may determine.

58. Other General Meetings of the Company shall bo held if required 
in the year I960 and onoe in every subsequent year at such time
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and place as may be prescribed by the Company in General 
Meeting or if no time shall be so preacribed at such time and 
place as may bo determined by tho Directors.

59. The General Ileetings referred to in the last two preceding 
clauses shall be called "Ordinary Meetings" and all other 
General Meetings of tho Company shall be called "Extraordinary 
Meetings".

60. The Directors may when they think fit and shall on a requisition 
made in writing by" the holders of not lees than one-tenth of 
such of the paid up capital of the Company as at the date of 
the requisition carries the right of voting at general meetings 
of the Company convene an Extraordinary General Meeting of the 
Company and in the case of such requisition the following 
provisions shall have effect:-

(1) The requisition must state the objects of the meeting and 
must be signed by the requisitionists and deposited with 
the Secret .y at the office and may consist of several 
documents in like form each signed by one or more 
roquisitionist.

(2) If the Directors do not proceed to cause a meeting to be 
held within twenty-one days from the date of the requisi­ 
tion being deposited the requisitionists or a majority of 
them in value may themselves convene the meeting but any 
meeting so convened shall not be held after three months 
from the date of such deposit*

61. Any meeting convened under the previous clause by the
requisitionists shall be convened in the same manner as nearly 
as possible as that in which meetings are to be convened by 
Directors.

62. Subject to the provisions of the Companies Ordinance as to
Special Resolutions at least seven clear days' notice of every 
General Meeting Ordinary or Extraordinary and by whomsoever 
convened specifying the place day and hour of meeting and in 
case of special business the general nature of such business 
shall be given to the members entitled to be present at such 
meeting a.id to such other persons as may be entitled to receive
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notions from the Company. And at least 14 days 1 notice of 
such Meeting shall '"bo given by advei-tisement in the daily press 
and in writing to each Stock Exchange upon which the Company 
is listed.

63. Whenever any General Meeting is adjourned or postponed for 
seven days or more three days' notice shall "be given of the 
place date and tirae of meeting "but it shall not be necessary 
to specify in such notice the nature of the business to be 
transacted at such adjourned or postponed meeting.

64. The accidental omission to give any such notice to any of the
members shall not invalidate any resolution passed at a General 
Meeting or an adjournment thereof,

65. No special business shall be transacted at any General Meeting 
except such as has been specified in the notice convening it.

PROCEDURE AT GETERAL MEETINGS

66. No business shall be transacted at any General Meeting except 
the declaration of a dividend unless a quorum of members is 
present v/ithin fifteen minutes after the time appointed for 
the holding of such General Meeting.

67. Such number as a General Ueeting shall from time to time appoint 
shall be a quorum of a General Meeting. Until such appointment 
the quorum of a General Meeting shall be three members personally 
present.

68. The Chairman of Directors shall be entitled to take the chair
at every General Uoeting or if there be no Chairman of Directors 
or if at any meeting he shall not bo present within ten minutes 
after the time appointed for holding such meeting the members 
present shall choose another Director as Chairman and if no 
Director be present or if all the Directors present decline to 
take the chair then the members present shall choose one of 
their number to be Chairman.

69. If within fifteen minutes from the time appointed for the
meeting a quorum is not present the meeting if convened upon
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such requisition aa aforesaid shall be dissolved and in any 
other case it shall be dissolved unless adjourned by the 
members present.

70. If at any adjourned meeting a quorum be not present within 
half an hour after the time for holding the meeting the 
business shall be proceeded with whatever may be the number 
of members present.

71. Except where otherwise provided by the Statute or these presents 
every question to bo decided by any General Meeting shall be 
decided by a simple majority on a show of hands by the members 
who shall be personally present unless immediately on the 
declaration of the result of the show of hands a poll be 
demanded by the Chairman or by any one or more members entitled 
to vote thereat holding or representing as proxy in the aggre­ 
gate at least one-tenth of the capital represented at the 
meeting.

72. If a poll be demanded in manner aforesaid the same shall be
taken at such time and place and in such manner as the Chairman 
of the meeting shall direct and the result of the poll shall be 
deemed to be the resolution of the meeting at which the poll 
was demanded but the demand of a poll shall not prevent the 
continuance of a meeting for the transaction of any business 
other than the question upon which a poll has been demanded. 
The demand of a poll may be withdrawn*

73. The Chairman of a General Meeting may with the consent of the 
meeting adjourn the same from time to time and from place to 
place but no business shall be transacted at any adjourned 
meeting other than the business left unfinished at the meeting 
from which the adjournment took place.

74. Any poll duly demanded on the election of a Chairman of a
meeting or on any question of adjournment shall be taken at 
the meeting without adjournment.

75. The person in the chair at a General Meeting shall in every 
case of an equality of votes on a poll or otherwise have an 
additional casting vote*
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76. Any person becoming entitled to a share aa mentioned in Article 
46 m&y vote at any General Meeting in rcspeot thereof in the 
earno manner as if he v/ero the registered holder of such share 
provided that forty-eight hours at least before the time of 
holding the meeting or adjourned mooting as the caso may be 
at which he proposes to vote he shall satisfy the Directors 
that he has become so entitled to the share or the Directors 
shall have previously admitted his right to vote at such 
meeting in respect thereof.

VOTES OF SHAREHOLDERS

77. A member personally present at any General Meeting may decline 
to vote on any question thereat but shall not by so declining 
be considered absent from the meeting,

78. Votes may be given either personally or by proxy, or in the 
case of a company, by a representative duly authorised as 
herein provided. Every member present in person shall, on a 
show of hands, have one vote, and every member present in 
person or by proxy or attorney shall at a poll have one vote 
for every share whether fully paid or not. Where a corporation, 
being a member, is present by proxy or attorney, who is not a 
member such proxy or attorney shall be entitled to vote for 
such corporation on a show of hands. No objection shall be 
made to the validity of any vote except at the meeting or poll 
at which such vote shall be tendered and ever-y vote whether 
given personally or by proxy or attorney not disallowed at 
such meeting or poll shall be deemed valid for all purposes 
of such meeting or poll -whatsoever. The Chairman of any 
meeting shall be the sola and absolute judge of the validity 
of every vote tendered at such meeting or at a poll demanded 
at such meeting and may allow or disallow the votes tendered 
according as he shall be of opinion that the same are or are 
not valid,

79. Where there are joint registered holders of any shares any one 
of such persons may vote at any meeting either personally or by 
proxy in respect of such shares as if he were solely entitled 
thereto ard if more than one of such joint holders be present 
at any meeting personally or by proxy that one of the said 
persons whose name stands first in the register in respect of 
such shares shall alone be entitled to vote in respect thereof.
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Several executors or administrators of a* deceased member in 
whoae name any shares stand shall for the purposes of this 
clause "be deemed joint holders thereof*

80. No member shall be entitled to be present or to vote on any 
question either personally or by proxy or by attorney at any 
General Meeting in respect of any share upon which any call 
due and payable by him either alone or jointly with other 
persons or interest or expenses in respect thereof remains 
unpaid.

81» A person entitled to vote may from time to time appoint any 
person entitled to vote as his proxy to vote at any poll.

82. No member shall be entitled to vote or receive any dividend 
until ho shall have given to the Company particulars of his 
name and address for registration and no member v/ho shall 
change his name or place of abode or who being a female shall 
marry shall be entitled to vote or receive any dividend until 
notice and reasonable evidence shall have been given to the 
Company.

83. Every instrument or proxy shall be in writing signed by the 
appointor or in tho case of a corporation sealed with its 
common seal or signed by one of tho Directors or its Manager 
or Secretary. Ho proxy shall remain in force for more than 
three months from date thereof.

84. An instrument appointing a proxy may be in or to the effect 
of the following form or in any other form of which the 
Directors shall approve»-

QUEENSLAND l!ETZS LTL1TE3

I of
hereby appoint of
or failing him of
as my proxy to vote for me and on my bohalf at the (Ordinary
or Extraordinary as the case may be) General Meeting of the
Company to be held on tho day of
and at any adjournment thereof.
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As witness my hand this day of
Signed by the said 
in the presence of

85. Tho attorney of a member appointed in writing under the hand 
and seal of tho member and attested "by one witness or if tho 
appointor be a corporation under its common seal may within 
tho limits of the authority conferred on him by such power of 
attorney if himself a member of the Company attend and act 
and vote at all General Meetings on behalf of his appointor 
and as his or itc proxy and without any special appointment 
other than his power of attorney or may within tho said 
limits whether himuelf a member of the Company or not appoint 
in writing as pro:<y on behalf of his appointor a member of 
the Company who shall be deemed the proxy of such appointor. 
And such attorney whether or not a member of the Company may 
on behalf of his appointor within the said limits sign any 
consent which the appointor would under these presents be 
required or entitled to sign. At least forty-eight hours 
before any attorney or proxy appointed by an attorney shall 
be entitled to act on behalf of the appointor the power of 
attorney shall be produced at the office of tho Company to 
tho Secretary who shall record the same and such power of 
attorney when so recorded shall be deemed to renain in force 
until notice of the revocation thereof shall have been 
received at the said office.

86. Any instrument appointing a proxy shall be deposited at the
office at leant forty-eight hours before the time for holding 
the mooting or adjourned meeting as the case may be at which 
the persons named in such instrument proposes to vote.

DIRECTORS

87. The first directors of the Company shall be determined in 
writing by a majority of the subscribers of tho Memorandum 
of Association, and they shall hold office until appointments 
of directors are made pursuant to Article 110 or until the 
General Meeting of the Company in I960 whichever first takes 
place.

88. Until otherwise.determined by a General Meeting, the nuiaber

27.

Exhibit "AZ" - Articles 
of Association of 

787. Queensland Mines Limited



of Directors shall not be lesc than five nor moro than seven. 
The Company in general meeting may from time to time increase 
or reduce tho number of Directors and may ir-.ko the appoint­ 
ments necessary for effecting any such increase.

89. ^he continuing Directors may act notwithstanding any vacancy 
in their body but so that if the number falls below three the 
remaining Directors shall not except for the purpose of filling 
vacancies act so long as the number is below three.

90. A Director may retire from his office upon giving notice in 
?/riting to the Company of his intention so to do. Such 
resignation shall take effect upon the expiration of such 
notice or its earlier acceptance by the Board.

91. The Directors other than a Managing Director shall be entitled 
to such fixed remuneration as the Company in general meeting 
ahall determine. The remuneration of Directors shall not be 
increased except at a general meeting and when notice of such 
suggested increase shall have been given to members in the 
notice convening the meeting. Such remuneration shall be 
divided between them in such proportions and manner as the 
Directory may determine, and in default of such determination 
within tho year equally. The Directors shall not as a Board 
be paid as part or whole of their remuneration a commission 
on or percentage of the profits or turnover of the Company. 
The Directors shall not have power to fix a salary or allow­ 
ance for tho Chairman in addition to Director's remuneration. 
Any Director^ including any alternate Director shall also be 
entitled v/ith the approval of the Directors to be repaid all 
travelling, hotel and other expenses incurred by him in and 
about the business of tho Company including their expenses 
of travelling to and from general Board or Committee meetings.

92. A Director may hold any other office under the Company
(except that of Auditor) in conjunction with the office of 
Director and on such terms as to remuneration and otherwise 
as the Directors may arrange but shall not in any circum­ 
stances be remunerated by a commission on or percentage of 
turnover.

93. A Director may be or become a Director of any company promoted
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by this Company or in which it may bo interested as a vendor 
shareholder or otherwise or in any subsidiary company and no 
such Director shall "be accountable for any benefits received 
as Director or member of such company.

94. At any meeting of Directors a Director shall have one vote 
only.

95. Any question which shall arise at any meeting of the Board of 
Directors shall be decided by the votes of the Directors 
present in person.

96. No Director shall as a Director vote in respect of any con­ 
tract or arrangement between the Company and himself personally 
or between the Company and any firm in which he is a partner 
and if he do so vote his vote shall not be counted but subject 
thereto u Director nay vote in respect of any contract or 
arrangement in which he is interested*

97. If any Director including an alternate Director being willing 
shall be called upon to perform extra services cr to make any 
special exertions in goin^ or residing abroad or otherwise for 
any of the purposes of the Company the Company shall remuner­ 
ate such Director by a fixed sum to be determined by the 
Directors and such remuneration may be either in addition to 
or in substitution for his share in the remuneration above 
provided and any such payment shall be disclosed to the share­ 
holders at the Company's next Ordinary General Meeting.

98. Subject to any agreement to the contrary between him and the 
Directors any Director who becomes a Director of any other 
company as the nominee of this Company may also retain for 
his own banefit any remuneration to which he may become 
entitled in that capacity notwithstanding that his qualifica­ 
tion for such Directorship may be held by him in trust for 
this Company.

99. The Directors may from time to time appoint one of the
Directors including a Managing Director or any other person 
to be a General Manager of the business of the Company either 
for a fixed term not exceeding five years, or without any 
limitations of the term of such office and such remuneration
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as the Directors may determine not being a conmis&ion or 
percentage of turnover and may subject to the terns of any 
agreement with such persons remove and discharge any such 
person and may from time to time entrust to and confer upon 
a General Manager for the time being such of the powers 
exercisable under these presents by the Directors as they 
think fit (not including the power to make calls forfeit 
shares borrow money or issue debentures) and may confer such 
powers for such time and to be exercised for such objects and 
purposes and upon such terns and conditions and with such 
restrictions as they think expedient and may from time to time 
revoke and with dray/ alter or vary all or any of such powers.

APPOINTIJEHT OP ALTERHATE DIRECTORS

100. Each Director shall have pov/er to nominate any person approved 
for that purpose by a majority of the other Directors to act 
as alternate Director in his place during his absence or 
inability to act or attend as such Director and at his dis­ 
cretion to remove such alternate Director and on such appoint­ 
ment being made the alternate Director shall (except as 
regards share qualification) be subject in all respects to the 
terms and conditions existing with reference to the other 
Directors and each alternate Director while acting in the place 
of a Director shall exercise and discharge all the duties of 
the Director he represents but shall look for his remuneration 
to the Director appointing him and not to the Company. Any 
instrument appointing an alternate Director shall be delivered 
to and retained by the Company and shall as nearly as circum­ 
stances will admit be in the form or to the effect followingi-

QUEETSLAirD MINES LIMITED

I a Director of Queensland Mines 
Limited in pursuance of the power in that behalf contained in 
the Articles of Association of the Company hereby nominate

of
to act as alternate Director in my place and to exercise and 
discharge all my duties as a Director of the Company during 
my absence from The Australian Capital Territory (or my in­ 
ability to act or attend as a Director) as the case may be,
As witness my band this day of
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If the Director jr-nkinj any such appointment as aforesaid rhall 
cease to be a Director the person appointed by him shall there­ 
upon ceaso to have any power or authority to act as an 
alternate Director.

DISQUALIFICATION OF DIRECTORS

101. The office of Director shall be vacated ipso facto:-

(a) If ho becomes bankrupt or insolvent or compound with his 
creditors.

(b) If he shall resign such office.

(c) If without permission of the Directors he absent himself 
from the meetings of Directors for a continuous period 
of three calendar months.

(d) If he shall be declared insane or of unsound mind.

(e) If he fail to pay any call or other debt due to the 
Company on or before the duly appointed time for the 
payment thereof.

ROTATION OF DIRECTORS

102. At the Ordinary General Meeting to be aeld in the year I960 
and at every succeeding Ordinary General Meeting one-third 
of the Directors (other than a Managing Director) or if their 
number ia not a multiple of three then the number nearest to 
one-third shall retire from office and bo eligible for re- 
election.

103. The one-third or other nearest number to retire as aforesaid 
at the ordinary meeting to be hold in tho year I960 shall 
unless tho Directors agree among themselves be determined by 
lot | but in every subsequent year the one-third or other 
nearest number ?/ho have been longest in office shall rotire. 
As between two or more who have boon in offico an equal length 
of time the Director or Directors to retire shall in default of 
agreement between them be determined by lot. The length of 
time a Director has been in office shall be computed from his 
last election or appointment where he has previously vacated 
office. A retiring Director shall bo eligible for re-election
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and cha51 act as a Director throughout the meeting at which 
he retires*

104. The Company at an Ordinary General Meeting at which any
Director retires in manner aforesaid or othe'rwise shall fill 
up the vacated office "by electing a person to be Director 
(unless at such meeting it is determined to reduce the number) 
and may fill up any other vacancies.

105. If ut any Ordinary General Meeting at which an election of 
Directors ought to take place the places of the retiring 
Directors are not filled up the retiring Directors shall 
continue in offico until the Ordinary General Meeting in the 
next year and so on from year to year until their places are 
filled up unless it shall be determined at such Ordinary 
General Meeting to reduce the number of Directors.

106. The Company in General Mooting may from time to time increase 
or reduce the number of Directors and may determine in what 
manner or rotation such increased or reduced number is to go 
out of offico.

107. No person not being a retiring Director shall bo eligible for 
election for the offico of Director at any General Mooting 
unless ho or some other member intending to propose him has at 
least thirty clear days before the meeting loft at the office 
of tho Company a notice in writing duly signed by the nominee 
giving his consent to tho nomination and signifying hia 
candidature for the office or intention of such member to 
propose him; provided that in the case of a person recommended 
for election by tho Directors nine clear days 1 notice only 
shall bo necessary. Notice of each and every candidature shall 
seven days previous to the meeting at which the election is to 
take placo bo served on tho registered holders of shares.

108. Tho members of the Company may by ordinary resolution in
General Hooting remove any Director before tho expiration of 
his period of offico and may by ordinary resolution appoint 
another person in his stead but the person so appointed shall 
hold offico during such time only as tho Director in whoso 
placo ho is appointed would have hold tho same had he not boon 
removed.
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109. Notwithstanding anything contained in paragraphs 102 to 108
of these Articles the provisions of thoas paragraphs shall only 
apply to and in respect of Directors appointed or elected other­ 
wise than pursuant to the provisions of Article 110 hereof and 
the word "Directors" wherever appearing in any of those para­ 
graphs shall mean only those of the Directors who are so 
appointed or elected.

110. Factors Ltd. shall so long as it shall be the registered
holder of not less tlu:n forty per cent (40$) of the issued 
share capital of the Company "be entitled to appoint 
three of the Directors of the Company if the number of 
Directors is five and four if the number of Directors is seven 
and also shall at any time be entitled to fill a casual vacancy 
among the Directors appointed by it and to remove any person so 
appointed "by it from the position of Director of the Company 
and to appoint another person in his place.

Australasian Oil Exploration Limited shall so long as it shall 
be the registered holder of not less than thirty per cent (30/&) 
of the issued share capital of the Company be entitled to 
appoint two of the Directors of the Company if the number of 
Directors is five and throe if the number of Directors is 
seven and also shall at any time be entitled to fill a casual 
vacancy among the Directors appointed by it and to remove any 
person so appointed by it from the position of Director of the 
Company and to appoint another person in his place.

Any Director of the Company appointed pursuant to this Article 
shall not be subject to retirement as provided in Article 102 
and shall not be taken into account in calculating who and in 
what order the other Directors shall retire.

Any appointment or removal of a Director pursuant to the pro­ 
visions of this Article shall be made by notice in writing under 
tho seal of the Company or signed by the person or persons en­ 
titled to exercise such power and shall take effect from tho 
time such notice shall have been received by tho Company.

If at any time tho Company or persons or person who shall have 
appointed a Director or Directors of the Company pursuant to 
the provisions of this Article shall cease to be tho holder of 
tho percentage of shares in tho paid-up capital of the Company 
in this Article hereinbefore set out tho person or persons 
appointed as a Director or Directors of the Company by such 
company, person or persons as aforesaid shall ipso facto coaso 
to be a Director or Directors of this Company.
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111. Subject to Article 110 hereof the Directors shall have power 
from time to time and at any time to appoint any other person 
•to be a Director to fill a casual vacancy but any Director so 
appointed shall hold office only until the next following 
Ordinary General Meeting of the Company and shall then to 
eligible for re-election, "/hen any vacancy existc in the 
authorised number of Directors such vacancy may be filled by 
the Company in general meeting if not already filled by the 
Directors if so authorised.

112. A Director shall not be required to hold any shares or stock in 
the capital of the Company.

MANAGING DIRECTORS
113. The Directors may from time to time appoint one or more of their 

body to be Managing Director or Managing Directors of the Company 
for a fixed term not exceeding five years subject to such appointee 
or appointees continuing to be a Director through the period so 
fixed and may from time to time remove him or them from office 
and appoint another or others in his or their stead.

114. A Managing Director shall not while he continues to hold that
office be subject to retirement by rotation and he shall not be 
takon into account in determining the rotation of retirement of 
Directors but he shall subject to tho provisions of any contract 
between him and tho Company be subject to the same provisions as 
to resignation and removal as the other Directors of the Company 
and if he cease to hold the office of Director from any cause 
he shall ipso facto and immediately cease to bo a Managing 
Director.

115. Tho remuneration of a Managing Director shall from time to timo 
bo fixed by the Directors but shall not bo by a commission on 
or percentage of turnover.

116. Tho Directors may from time to time entrust to and confer upon 
a Managing Director for the timo being such of the powers 
oxeroisable under these presents by the Directors as they may 
think fit and t^y confer such powers for such times and to bo 
exorcised Tor such objects and purposes and upon such terns and 
conditione and with such restrictions as the Directors think 
fit and tho Directors may confer such powers collaterally with
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or to the exclusion of and in substitution for all or any of 
the powers of the Directors in that behalf and may from tirrid to 
tirao revoke withdraw alter or vary all or any of such powers.

PROCEEDINGS OF DIRECTORS

117. The Directors may meet, together for the despatch of business 
adjourn and otherwise regulate their meetings and proceedings 
as they think fit and may determine the quorum necessary for 
the transaction of business. Until otherwise determined two 
Directors shall form a quorum. A Director who is not in 
Australia shall not be entitled to notice of a meeting of 
Directors. A Director may at any time and the Secretary upon 
the request of any Director shall convene a meeting of the 
Directors. Questions arising at any meeting shall be decided 
by a majority of votes.

118. The Directors shall elect a Chairman of their meetings and
determine the period for which such Chairman is to hold office 
but if no such Chairman is elected or if at any time tho Chairman 
is not present at the time appointed for holding tho same the 
Directors present shall choose some one of their number to be 
Chairman of such meeting.

119. A meeting of the Directors for the time being at which a quorum 
is present shall bo competent to exercise all or any of the 
authorities powers and discretions by or under the regulations 
of the Company for tho time being vested in or exercisablo by 
tho Directors generally.

120. The Directors may delegate any of their powers to committees
consisting of such member or members of their body as they may 
think fit. Any committee so formed shall in the exercise of tho 
powers so delegated conform to any regulation which may from 
time to timo be imposed upon it by the Directors. The meetings 
and proceedings of any such committees consisting of three or 
more members shall be governed by tho provisions herein con­ 
tained for regulating the meetings and proceedings of the 
Directors so far as the same are applicable thereto and not 
Bupersedcd by any regulations made by tho Directors in tho 
last preceding clause.
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121. All acts done at any meeting of the-Directors or by a committee 
of Directors shall notwithstanding that it* shall afterwards be 
•discovered that there was some defect in the appointment of such 
Directors or persons acting as aforesaid or that they he or any 
of them were disqualified be as valid as if every such person 
had been duly appointed and was qualified to be a Director*

122. A resolution in writing signed by all the Directors shall bo 
as valid and effectual as if it had been passed at a meeting 
of Directors duly convened.

POWERS OF TIE DIRECTORS

123. The Management of the business of the Company shall be vested 
in the Directors v/ho in addition to the powers and authorities 
by those presents or other-.vise expressly conferred on them may 
exercise all such powers and do all such acts and things as may 
be exercised or done by the Company and are not hereby or by the 
Statute expressly directed or required to bo exercised or done 
by tho Company in General Meeting but subject nevertheless to 
the provisions of the Statute and of those presents and to any 
directions from time to time given by the Company in General 
Meeting but no directions given by the Company in General Moot­ 
ing shall invalidate any prior act of the Directors which would 
havo boon valid if such directions had not been given.

124. Without prejudice to tho generality of tho last preceding Article 
and the other pov/ers conferred by these presents it is hereby 
expressly agreed that tho Directors shall havo the following 
powers:-

(a) They may pay out of the funds of the Company whether
capital or otherwise all costs charges or expenses of or 
incidental to the formation registration and establishment 
of the Company and tho issuo of its capital including 
brokers' commissions fees and charges for or in connection 
with obtaining applications for shares for placing or 
assisting to place any shares debentures or other securities 
of tho Company or for any othor reason which the Directors 
of tho Company may think propor.

(b) They may mako and carry into offset arrangements for tho
purchase or acquisition of any property rights or privileges
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which the Company ic authorised to acquire at such price 
and generally on such terms and conditions as they think 
fit.

(c) They may adopt such measures as they may from time to time 
deem expedient for the purpose of carrying on improving 
and developing the business of the Company.

(d) They may purchase take in exchange or on lease or hire or 
otherwise acquire and for any estate or interest therein 
all such machinery plant engines and other material 
chattels and things in connection with the business of the 
Company and any real estate which they may think fit 
requisite or expedient to acquire for the purpose of the 
Company's business and may at their discretion again soil 
let or dispose of any property so to be acquired for the 
purposes of tho Company's business. Provided that any 
sale or disposal by the Directors of the Company's main 
undertaking shall be subject to ratification by share­ 
holders at a specially convened General Meeting.

(e) They may pay for the acquisition of any properties which 
the Company is authorised to acquire either in cash or in 
shares (to be treated as either wholly or in part paid up) 
or partly in cash and partly in shares or in such manner 
as they from time to time deem expedient including the 
giving of an option to purchase shares.

(f) They may make and give receipts releases and othor dis­ 
charges for money payable to. the Company and for the 
claims and demands of the Company.

(g) They may institute conduct defend compromise and abandon 
legal and othor proceedings and claims by and against the 
Company and the Directors and officers of the same and 
otherwise concerning the affairs of the Company and also 
prove in bankruptcy or liquidation for any debt due to the 
Company, or appoint any clerk collector or agent for the 
said purposes.

(h) They may affix tho Seal of the Company to and may subscribe 
and otherwise execute and complete or cause to be executed 
and completed all arrangements conveyances grants mortgages 
bonds deeds of exchange leases and all other deeds assurances

37.

Exhibit "AZ" - Articles 
of Association of 

797. Queensland Mines Limited



and documents v/hich thoy may from time to time think 
necessary.

(i)' They may refer disputes to arbitration and compromise any 
debts or claims duo to or from the Company other than sums 
due to the Company for arrears upon calls.

(3) They may give time to any debtor to the Company for payment 
of his debt either with or without security.

(k) They may invest and deal with any of the moneys of the
Company not immediately required for the purposes thereof 
upon such securities (not being shares in the Company) and 
in such manner as they may think fit and from time to time 
may vary or realise such investments. Investments may in 
any case in v/hich they may think fit be made in the names 
of Trustees for the Company.

(l) They may from time to time appoint such and as many Trustees 
for any of the purposes of the Company as they think proper 
and may cause any property whether real or personal belong­ 
ing to or about to be acquired by or on behalf of the Company 
to be conveyed or otherwise assigned to or otherwise vested 
in cuch Trustees or any of them as Trustees for the Company.

(m) They may from time to time receive money at interest on 
deposit fixed or otherwise.

(n) They cay insure against damage by fire or at sea any
insurable property of the Company and against losses in 
respect of Workmen's Compensation Acts for the time being 
in force or any other insurable risks arising out of the 
Company's business.

(o) They may act on behalf of the Company in all matters re­ 
lating to bankrupts and insolvents.

(p) They may appoint suspend remove and again appoint all such 
managers managing agents officers clerks workmen and 
servants in the business and servants or agents either for 
permanent temporary or special purposes as they may from 
time to time deem necessary upon such terms in all respects 
as they may think proper and determine their respective 
salaries or emoluments and require security in such instances
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nnd to such an amount as they may think fit for the proper 
and efficient discharge of their duties respectively.

(q) They may draw accept make endorse transfer discount
guarantee and negotiate such cheques bills of exchange and 
promissory notes and deposit notes and other obligations 
as may seem to them to be expedient for the purposes of 
the business of the Company and may determine who shall 
be entitled to sign on the Company's behalf any such 
cheques bills of exchange or promissory notes.

(r) They may enter into and execute and also release modify 
vary or discharge any contract agreement or engagement 
lease or other instrument respecting any matter in which 
the Company may be interested.

(s) They may provide for the management and transaction of the 
affairs of the Company in any specified locality whether in 
Australia or abroad in such manner as they may think fit 
and the provisions contained in the four next following 
clauses shall be without prejudice to the general powers 
conferred by this clause.

(t) They may from tine to time and at any time establish any 
local boards or agencies for managing any of the affairs 
of the Company in any such specified locality and may 
appoint any persons to be members of such local "board or 
any managers or agents and may fix their remuneration. 
And the Directors from time to time and at any time may 
delegate to any person so appointed any of the powers 
authorities and discretions for the time being vested in 
the Directors other than the power of making calls and may 
authorise the members for the time being of any such local 
"board or any of them to fill up any vacancies therein and 
to act notwithstanding vacancies and any such appointment 
or delegation may be made on such terms and subject to such 
conditions as the Directors may think fit and the Directors 
may at any time remove any person so appointed and may 
annul or vary any such delegation.

(u) They may at any time and from time to time by power of 
attorney under the Company's Seal appoint any person or 
persons to be the attorney or attorneys of the Company 
for such purposes and with cuch powers authorities and 
discretions (not exceeding those vested in or exorcisable
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"by the Directors under these presents) and for such period 
and subject to such conditions as the Directors may from 
tirao to time think fit and any such appointment may (if 
tho Directors think fit) "be made- in favour of the members 
or any of the members of any local board established as 
aforesaid or in favour of any company or of the members 
Directors nominees or managers of any company or firm 
or in favour of any fluctuating body of persons whether 
nominated directly or indirectly by the Directors and any 
such power of attorney may contain such provisions for 
the protection or convenience of persons dealing with such 
attorney or attorneys as the Directors may think fit.

(v) They may authorise any such delegates or attorneys to sub- 
delegate all or any of the powers authorities and discretions 
for the time being invested in them.

(w) They may exercise the powers conferred upon the Company by 
Section 86 of the Companies Act and they may subject to 
Section 8? of the Companies Act make such provisions as 
they think fit respecting the keeping of any branch 
register and cay notwithstanding any other provision of 
the Articles but subject to Section 351 of the Companies 
Act determine the manner in which certificates for shares 
on the branch register may be sealed and signed or may 
authorise the issue of an official seal of the Company for 
use in any country state territory or place and determine 
by whom the same shall be affixed to any certificate deed 
or other document executed by the Company and the Directors 
may from time to time appoint such person or persons or any 
corporation (hereinafter referred to as "the authority") as 
they shall think fit in any place in which a branch register 
is kept to approve or reject transfers cJid to direct the 
registration of approved transfers in the branch register 
of such place and every such authority may in respect of 
transfers or other entries proposed to be registered, in 
the branch register for which such authority is appointed 
exercise all the relevant powers of the Directors in the 
same manner and to the sane extent and effect as if the 
Directors themselves were actually present in the place 
and exercised the same.

(x) They may at their absolute discretion execute and do every 
assurance and thing which they may judge necessary or ex­ 
pedient for the purpose of carrying on the business of the
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Company except any such assurance or thing as is by those 
presents or by law prohibited.

MINUTES

125. The Directors shall cause minutes to be duly entered in books 
provided for that purposei-

(a) Of all appointments of officers.

(b) Of the names of the Directors present at each meeting of 
the Directors and of any committee of Directors.

(c) Of all orders made by the Directors and committees of 
Directors.

(d) Of all resolutions and proceedings of General Meetings and 
meetings of the Directors and committees.

And any such minutes of any meeting of the Directors or any 
committee of the Company if purporting to be signed by the 
Chairman of such meeting or by the Chairman of the next 
succeeding meeting shall be received as prima facie evidence of 
the matters stated in such minutes.

THE COMMON SEAL

126. The Directors shall yrovide for the safe custody of the Common 
Seal of the Company v/hich shall never be used except by the 
Authority of the Directors previously given and in the presence 
of two Directors and the Secretary or some other person appointed 
by the Directors for the purpose and such Directors and Secretary 
or other person as aforesaid shall sign every instrument to which 
the Seal is so affixed in their presence.

PIVIDSTD3 AI7D RgSERVSS

127. Subject to any priorities that may be given upon the issue of any 
shares and the provisions hereinafter contained as to reserves 
the profits of the Company available for distribution shall be 
divisible among the members irrespective of the amount for the timo 
being paid up on tho shares held by thorn respectively.
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128 i Tho Company in General Meeting may declare dividends but no
dividend shall exceed the amount recommended by the Directors.

129 • The Directors may from time to time pay to tho members such 
interim dividends as appear to them to be justified by the 
profits of the Company.

130. No dividend shall be paid otherwise than out of the profits of 
the Company.

131. Any General Meeting declaring a dividend may direct payment of 
such dividend wholly or in part by the distribution of specific 
assets and in particular of paid-up shares debentures or debenture 
stock of the Company or of any other company or in any one or 
more of such ways and the Directors shall give effect to such 
resolution and where any difficulty arises in regard to the 
distribution the Directors may settle the same as they think 
expedient and in particular nay issue fractional certificates 
and may fix the value for distribution of such specific assets 
in trustees upon such trusts for persons entitled to the dividend 
as may seem expedient to the Directors. Where requisite a proper 
contract shall be filed in accordance with Section 145 of the 
Companies Act 1936 and the Directors may appoint any person to 
sign such contract on behalf of the persons entitled to the 
dividend and such appointment shall be effective.

132. The Directors may retain any dividends on which the Company has 
a lien and may apply the same in or towards satisfaction of the 
unpaid calls interest and expenses in respect of which the lien 
exists.

133. All dividends and interest shall belong and be paid (subject to
the Company's lien) to those members who shall be on the register 
at the date at which such dividend shall be declared or at the 
date at which interest shall be payable respectively notwith­ 
standing any subsequent transfer or transmission of shares.

134. If several persons are registered as joint holders of any share any 
one ore more of them may give effectual receipts for any dividend 
payable on the share.

135. Notice of any dividend that may have been declared shall be given
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in manner hereinafter mentioned to the persons entitled to share 
therein.

136. No dividend shall bear interest against the Company.

137. Unless othervtise directed any dividend may be paid by not
negotiable cheques or warrant raade payable to the person or 
persons entitled or to bearer and sent through the post to the 
registered address of the person entitled or in case of joint 
holders to that one of them first named in the register in 
respect of the joint holding.

ACCOUNTS

138. The Directors shall cause true accounts to be kept of the sums 
of money received and expended by the Company and the matters 
in respect of which such receipts and expenditure take place 
and of the assets credits and liabilities of the Company.

139. The books of account shall be kept at the registered office of 
the Company or at such other place or places as the Directors 
think fit.

140. The Directors shall from time to time determine whether and to 
what extent and at which times and places and under what con­ 
ditions or regulations the accounts and books of the Company or 
any of them shall be open to the inspection of members and no 
member (other than a Director) shall have any right of inspecting 
an account or book or document of the Company except such as is 
conferred by Statute or by the Directors or by the Company in 
General Meeting.

141. At the Ordinary Meeting next after the Statutory Meeting and at 
each subsequent Orlinary Meeting the Directors shall lay before 
the Company a profit and loss account and a Balance Sheet duly 
audited containing a summary of the property and liabilities of 
the Company made up to a date not more than four months before 
the meeting from the time when the last preceding account and 
"balance sheet were made up or in the case of the first account 
and balance bneet from the incorporation of the Company and such 
account shall show the total remuneration (including fees,
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percentages and other emoluments) paid or payable to all Directors 
of the Company and of Subsidiary Companies (if any) during the 
period to which the account relates.

142. Every such balance sheet shall be accompanied by. a report of the 
Directors as to the state and condition of the Company and as to 
the amount v/hich they recommend to be paid out of the profits by 
way of dividend to the members and the amount (if any) v/hich they 
propose to carry to the reserve fund according to the provisions 
in that behalf hereinbefore contained and the account report and 
balance sheet shall be signed by two Directors and countersigned 
by the Secretary.

143. A printed copy of the account report and balance sheet shall be 
sent direct to the registered address of every shareholder at 
least seven days before the date of the meeting at which they are 
to be considered. Two copies of such account report and balance 
sheet shali at the same time be forwarded to the Secretary of 
each Stock Exchange upon which the Company is listed.

AUDIT

144. (a) Once at least in every year the accounts of the Company shall 
be examined and the correctness of the balance sheet ascert­ 
ained by one or more Auditors.

(b) The Company's share register and branch register (if any)
shall be audited at intervals of not more than three months.

145. The first Auditors shall be appointed by the Directors.
Subsequent Auditors shall be appointed by the Company in General 
Meeting.

146. If one Auditor only is appointed all the provisions herein con­ 
tained relating to Auditors shall apply to him.

147 f An Auditor may bo a member of the Company but no person is
eligible as an Auditor who is interested otherwise than as a 
member in any transaction of the Company and no Director or other 
officer of the Company is eligible during his continuance in 
office and no partner or employer or employee of a Director or
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officer of the Company or firm of which it, Director is a. partner 
shall be eligible for the position.

148. The election of Auditors shall be made by the Company at the 
Ordinary Meeting in each year.

149. The remuneration of the Auditors shall be fixed by the Company 
in General Meeting.

150. Any Auditor shall be eligible for re-election on his retiring 
from office but notice of candidature of any person other than 
a retiring Auditor shall be given to the Company at least eleven 
days before the meeting at which the appointment is to be made.

151. If any casual vacancy occurs in the office of any Auditor
appointed by the Company the Directors may fill the same but the 
person so appointed shall only hold office until the Ordinary 
Meeting next after hia appointment.

152. If no election of Auditors is made in manner aforesaid the
Directors may appoint an Auditor for the current year and fix 
the remuneration to be paid to him by the Company for his 
services.

153. Every Auditor shall be supplied with a copy of the balance sheet 
and it shall be his duty to examine the same with the accounts 
and vouchers relating thereto.

154. Every Auditor shall have delivered to him a list of all books
kept by the Company and shall at all reasonable times have access 
to the books and accounts of the Company. Ke may in relation to 
such accounts examine the Directors or any other officer of the 
Company.

155. The Auditors shall make a report to the members upon the balance 
sheet and accounts and in every such report they shall state 
whether in their-opinion the balance is a full and fair balance 
sheet containing the particulars required by these Articles and 
properly dram up so as to exhibit a true and correct view of 
the Company'P affairs.
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NOTICES

156. Every member and every person entitled by transmission to vote 
under the provisions of these presents shall froan time to time 
leave in writing at the office of the Company a place of address 
within the Commonwealth of Australia to be registered as his 
place of residence and the place from time to time so registered 
shall for the purpose of the Statute and these presents be 
deemed his place of residence. In default of his so doing the 
office of the Company shall be deemed his place of residence and 
registered address for these purposes.

157. Notices calling General Meetings or adjournments thereof and all 
other notices to be given under or in reference to these presents 
shall be given by sending letters to the persons to be notified 
at their registered addresses. All letters sont in pursuance of 
these Articles shall be signed by the Secretary or other person 
authorised by the Directors except in case of a meeting convened 
by members in accordance with these presents and in that case 
they shall be signed by the members convening the same. Any 
such signatures may be written typewritten or printed.

158. The said letters may be served either personally or by sending 
them through the post in a prepaid envelope addressed to the 
persons to be notified at their registered addresses or at their 
last known places of abode in Australia.

159. Any notice so sent by post shall be deemed to have been served 
on the day following that on which the letter containing it was 
put into the post; in proving service it shall be sufficient to 
prove that the letter containing the notice was properly addressed 
and put in the post-box.

160. All notices given to members shall with respect to any shares to 
which several persons are jointly entitled be given to the one 
of such persons who is named first in the register of members and 
a notice so given shall be sufficient notice to all holders of 
such shares.

161 • Every person who by operation of law transfer or otherwise shall 
1)60006 entitled, to any share shall be absolutely bound by every 
notice so givea as aforesaid which previously to his name and
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address being entered upon the register shall be duly given to 
the person from whom he derives his title to such share and not­ 
withstanding that the Company shall have notice of the death 
insanity bankruptcy or disability of such member.

162. No person who shall have omitted to give his address for
registration shall be entitled to receive any notice from the 
Company.

163. Where a given number of.days' notice or notice extending over 
any other period is required to be given the iiay of service 
shall unless it is otherwise provided be counted in such number 
of days or other period.

WINDING UP

164. If the Company shall be wound up and the assets available for
distribution among the members as such shall be insufficient to 
repay the v/hole of the paid-up capital such assets shall be 
distributed so that as near as may be the losses shall be borne 
by the members in proportion to the capital paid up or which 
ought to have been paid up at the commencement of the winding 
up on the shares held by them respectively. And if in a winding 
up the assets available for distribution among the members shall 
be more-than sufficient to repay the whole of the capital paid 
up at the commencement of tho winding up the excess shall be 
distributed among the members in proportion to the capital at 
the commencement of the winding up paid up or which ought to have 
been paid up on shares held by them respectively. If the Company 
be wound up within six months of its listing on the Adelaide, 
Brisbane, Hobart, lielboume, Perth or Sydney Stock Exchanges, 
share capital issued for cash shall, in a distribution of assets 
rank in priority to that issued to Vendors and/or Promoters for 
other considerations than cash, to the extent of capital con­ 
tributed by subscribing shareholders. This clause is to be 
without prejudice to the rights of tho holders of shares issued 
upon special terms and conditions.

165. If the Company shall be wound up the Liquidator (whether voluntary 
or official) may with the sanction of an extraordinary resolution 
distribute in specie among the contributories any part of the 
assets of the Company and in particular any shares stocks or 
debentures of any other company which this Company may be entitled
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to and may with tho like sanction vest any of the ar.sots of the 
Company in trust oca upon such trusts for the benefit of the 
contributor! es or any of them as the liquidator with the like 
sanction shall think fit and if throught expedient any such 
division may be otherwise than in accordance with tho legal 
rights of the contributoricc of the Company and in particular 
any class may be given preferential or special rights or may be 
excluded altogether or in ?art but in case of any division 
otherwise than in accordance with the legal rights of the con- 
tributories any contributory who would be prejudiced thereby 
shall have a right to dissent and ancillary rights as if such 
determination were a special resolution passed pursuant to 
Section 269 of the Companies Act 19 j6.

166 . In the event of a winding up of the Company every member of the Company 
who Ju not for the time being in The. Australian Capital Territory shall 
be bound within fourteen days after the passing of an effective 
resolution to wind up the Company voluntarily or the making of 
an order for the winding up of the Company to serve notice of 
the name and address of some person in tho Territory upon whom 
all summonses notices process orders and judgments in relation 
to or under the winding up of the Company may be served; and in 
default of such appointment the liquidator of the Company shall 
be at liberty on behalf of such member to appoint some such 
person and service upon any such appointee whether appointed by 
the member or the liquidator shall be deemed to be ^ood service 
on such member for all purposes end v.-here the liquidator makes 
any such appointment he shall v/ith all convenient speed give 
notice thereof to such member by advertisement in -a Canborra daily 
newspaper or by registered letter sent through the post and 
addressed to such member at his address as mentioned in the 
register.

167. 5ivery Director Manager Secretary and officer or servant of the
Company shall be indemnified by the Company against and it shall 
be the duty of the Directors .out of the funds of the Company 
to pay all costs losses and expenses which any such officer or 
servant may incur or become liable to by reason of any contract 
entered into or act or thing done by him as aucb. officer or 
servant or in any way in the discharge of his duties including 
travelling expenses.
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168. No Director or other officer of the Company shall be liable for 
the acts receipts neglects or defaults of any other Director or 
officer or for joining in any receipt or other act of conformity 
or for any loss or expenses happening to the Company tlurough the 
insufficiency or deficiency of title to any property acquired by 
order of the Directors for or on behalf of the Company or for the 
insufficiency or deficiency of any security in or upon which any 
of the moneys of the Company shall be invested or for any loss 
or damage arising from the bankruptcy insolvency or tortious 
act of any person with whom any money securities or effects shall 
be deposited or for any loss occasioned by any error of'judgment 
or oversight on his part or for any other loss damage or mis­ 
fortune whatever which shall happen in the execution of the 
duties of his office or in relation thereto unless the same 
happen through hia own dishonesty wilful act or default.

169. On the sale of the Company's main undertaking or on the liquida­ 
tion of the Company no commission or fee shall be paid to a 
Director or Directors or Liquidators unless it has been ratified 
by shareholders. Prior notification on the amount of such pro­ 
posed payments shall be given to all registered holders of shares 
at least seven days prior to the Meeting at which any such payment 
is to be considered.
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WE, the sqveral persons whoso names and addresses are subscribed 
h;ereto being the subscribers to the Memorandum of Association 
.hereby agree to the foregoing Articles of Association.

Names, Addresses and Descriptions 
of Subscribers

Witness to Signatures

C**+sk * 

£10
,iUuAr lAJLcUt. 6^^Lli-

O

DATED this day of 1959-
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BOARD OF DIRECTORS QUEENSLAND MINES LIMITED

Data of Change 

Jan.15, 1959

Feb.13, 1962 

Apr.1?, 1963

May 12, 1964 
(Alternate)

May 22, 1964 

May 23, 1964 

Aug. 1966

July 12, 1967 
(Alternate)

Aug.17, 1967 

Aug.30, 1968

Mar. 1971 

May 28, 1971 

Aug. 1971

Composition Jan 15* 1959 to August 1967

REDPATH*,

Resigned,

-

NORTHCOTT*

Deceased,

-

REID,

Deceased

RODGERS

RODGERS

Reeigned

HUDSON,

HUDSON, 

HUDSON,

HUDSON,

HUDSON, 

HUDSON,

HUDSON*,

HUDSON*,

HUDSON,

HUDSON,

HUDSON

HUDSON

HUDSON

Chairman 

KORMAN, D.

KORMAN, D., 

KORMAN, D.,

KORMAN, D.,

Resigned 

RIDGVAY,

RIDGVAY,

RIDGVAY. 
(Madden)

Resigned,

KENNON

KENNON

KENNON

shown thus *

GLADSTONES* 

Resigned, KORMAN, S.

—

ROBERTS

ROBERTS

ROBERTS

ROBERTS,

ROBERTS,

ROBERTS

Resigned

KORMAN, S. 
(Janover)

Resigned 1O

DOVLING, PERGUSON, TILLEY

DOVLING, PERGUSON, TILLEY

DOVLING PERGUSON TILLEY

Resigned PERGUSON TILLEY
FERGUSON TILLEY

3 - 

irectors - 

d Mines
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Account No. 
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MEMORANDUM OF AGREEMENT made this 20th day of Jan­ 
uary, One thousand nine hundred and fifty-nine 
BETWEEN AUSTRALASIAN OIL EXPLORATION LIMITED a Com­ 
pany duly incorporated under the Companies Act of 
Western Australia and whose registered office is 
situated at Perth in the said State of the first 
part and the share capital in which is held as to 
approximately Ninety per centum thereof by Mary 
Kathleen Investments Limited FACTORS LIMITED a Com­ 
pany duly incorporated under the Companies Act of 10 
Victoria and whose registered office is situated at 
46l St. Kilda Road Melbourne of the second part AND 
FRANCIS ALFRED ROSS MeBAIN of 422 Little Collins 
Street Melbourne in the State of Victoria Solicitor 
for and on behalf of a Company to be formed and 
known as QUEENSLAND MINES LTD. (hereinafter called 
"the Company") of the third part WHEREAS William 
Creeland, Patrick Andersen, Sydney Turner, Allan 
Nalan and George Nalan all of the State of Queens­ 
land (hereinafter called "the Anderson Syndicate") 2O 
did in terms of the mining laws of the said State 
apply for and were granted raining leases in the Clon- 
curry Mt, Isa area more specifically described in 
Schedule One hereto AND WHEREAS by agreement dated 
the 24th day of May 1954 the said Anderson Syndicate 
granted to Australasian Oil Exploration Limited sub­ 
ject to the terms and conditions therein expressed 
an Option to Purchase all their right title and interest 
in the said Mineral Leases AND WHEREAS by various 
agreements made between the said Anderson Syndicate 30 
and Australasian Oil Exploration Limited the Option 
to Purchase contained in the said agreement of the 
24th day of May 1954 was extended from time to time 
and by agreement dated the day of December 1958 
the said Option to Purchase was in consideration of 
the sum of One thousand pounds (£1,000) extended 
until the 30th day of June 1959 AND WHEREAS 
Australasian Oil Exploration Limited made applic­ 
ation for and was granted certain Mineral Leases
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known as Mineral Leases Nos, *Ol6, ^31?, ^318 and 

^319 ia the said Cloncurry Mt. Isa district in the 
State of Queensland adjoining the said Mineral 

Leases of the said Anderson Syndicate AND WHEREAS 
the said Mineral Leases so granted to Australasian 

Oil Exploration Limited are more specifically des­ 
cribed in Schedule Two hereto and which together 
with the Mineral Leases described in Schedule One 10 

hereto are hereinafter described as the "Mining 

Area". AND WHEREAS Australasian Oil Exploration 

Limited has carried out prospecting diamond drilling 

and after development work on the said Mining Area 

and has established the existence of an Uranium 
bearing ore body thereon and has for some time past 

been seeking an economic method of treating same 
AND WHEREAS as a result of chemical research carried 

out by the University of Brisbane an economic method 
of extraction of Uranium Oxide from ore mined on the 20 
said Mining Area has been established and further 

testing of such treatment process is being under­ 
taken AND WHEREAS negotiations have taken place bet­ 

ween Australasian Oil Exploration Limited and 
Factors Limited with the object of bringing the said 

Mining Area into production and for the establish­ 
ment of a treatment plant for the extraction of Uran­ 
ium Oxide from ore mined therefrom NOW IT IS HEREBY 

MUTUALLY AGREEDt
1.___Australasian Oil Exploration Limited 3O 

and Factors Limited will jointly form a Company to 
be incorporated as early as possible after the date 

hereof at Canberra in the Australian Capital Terri­ 

tory to be known as Queensland Mines Ltd. or such 

other name as shall be approved by the parties here­ 
to (hereinafter called "the Company") with a. nominal 

capital of Three million pounds (£3,000,000) divided 

into 12,000,000 ordinary shares of five shillings

Exhibit 2 - Ct>py 
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each with the object of mining the said Mining Area 

and the extraction of Uranium Oxide from the ore so 

mined and with such other objects and with Articles 

of Association as are set out in a form of Memoran­ 

dum and Articles of Association annexed hereto and 

marked with the letter "A".

2, Within one month after incorporation of 

the said Companyi 10

(a) (i) Australasian Oil Exploration

Limited will in consideration for 

the allotment to it of 98O,OOO 

fully paid ordinary shares of five 

shillings (5/-) each in the capi­ 

tal of the Company subject to the 

obtaining of any necessary con­ 
sent required by the mining laws 
of the State of Queensland trans­ 

fer convey and assign to the Com- 20 

pany all its right title and in­ 

terest in the said Mineral Leases 

Nos. 4316, 4317, 4318 and 4319 as 

are more specifically described 

in Schedule Two hereto, 
(ii) Assign to the Company all its

right title and interest in the 

hereinbefore recited agreement 

made with the Anderson Syndicate 

bearing date the 24th day of May 30 

1954 and the day of December 

1958.
(b) Factors Limited shall apply for 

subject to the payment of one 

penny (id.) a share on applica­ 

tion 1,020,000 ordinary shares 

of five shillings (5/-) in the 

capital of the Company and such

Exhibit 2 - Copy 
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shares shall be allocated to 

Factors Limited subject to such 

calls from time to time as will 

enable the Company to pay all costs 

charges and expenses incurred by 

it from time to time, 
(c) The Company will*

(i) Pay to Australasian Oil Explora- 10 

tion Limited or Factors Limited 

any monies paid by them since the 
1st day of December 1958 as con­ 

sideration for the extension of 

any Option to Purchase granted by 

the said Anderson Syndicate, 

(ii) Pay all costs charges and expenses 

in connection with its incorpora­ 

tion.

(iii) Repay all monies expended by Aust- 20 

ralasian Oil Exploration Limited 

or Factors Limited as and from the 

date hereof in connection with 

further chemical investigations or 

checking the said treatment pro­ 

cess development and all other ex­ 

penses incurred in relation there­ 

to and shall be responsible for 

all subsequent expenses in connec­ 

tion therewith. 30 

3_.___The Company will:

(a) Within three months from the date of the 

incorporation commence diamond drilling 
the said Mining Area and shall carry out 

such geological, metallurgical develop­ 

ment and experimental work thereon for 

the purpose of determining the full ex­ 

tent of the ore body or other ore bodies

Exhibit 2 - Copy 
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which might be on the said Mining Area, 

(b) Before the 3Oth day of June 1959 exer­ 

cise the Option to Purchase granted by 

the said Anderson Syndicate in the here­ 

inbefore recited Agreement of the 24th 

day of May 195^ and shall pay the con­ 

sideration therefor namely the sum of 

Forty four thousand pounds (£M*,OOO), 10 

*»« The Company shall make representation to 

the Atomic Energy Commission of Australia and/or the 

United Kingdom in an endeavour to obtain a contract 

or contracts for the sale of Uranium Oxide to a 

value of not less than Six million pounds 

(£6,000,000).

5. Upon the Company having made arrangements 

for a Sale Contract or Sale Contracts of Uranium 

Oxide produced from ore mined from the said Mining 

Area as provided in the preceding paragraph hereto, 20 

or any other Sale Contract with an appropriate auth­ 

ority, which is satisfactory to the parties hereto 

then Factors Limited shall ensure the provisions to 

the Company of such funds up to an amount of One 

million pounds as are necessary to bring into prac­ 

tical and economical production the Uranium deposits 

on the said Mining Area and the erection of a Treat­ 

ment Plant for the treatment of Uranium ore and all 

other ancillary activities and such funds shall be 

providedi 3O

(a) By the payment (as and when the same is 

called up by the Board of the Company) 

of the balance unpaid on the 1,020,000 

shares allotted to Factors Limited in 

the capital of the Company.

(b) As to the balance of the said funds by 

way of loan or loans at interest not 

exceeding ten per centum per annum
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from such lender or lenders as 
Factors Limited may decide and/or the 
taking up of such applicant or applic­ 
ants as Factors Limited may decide of 
preference shares in the capital of the 
Company at a cumulative dividend not ex­ 
ceeding ten per centum per annum 
PROVIDED ALWAYS that the issue of such 10 
shares shall not give the holder or 
holders thereof any voting powers or the 
right in a winding up to any more than 
a return of capital and arrears of 
dividends, 

(c) Any such loan or any such preferential
shares shall be repaid or redeemed with­ 
in and over the period of the Sale Con­ 
tract referred to in Clause k hereof so 
that payment of a liberal dividend pol- 20 
icy can be maintained by the Company 
PROVIDED ALWAYS that excess profits 
after the payment of a dividend of One 
hundred per centum per annum on paid up 
capital may be applied in repayment of 
any loans or redemption of any shares, 

6. Each of the parties hereto shall forth­ 
with and from time to time do or cause to be done all 
such acts deeds matters and things as may be necess­ 
ary to ensure the provisions of this agreement being 3O 
carried into effect and shall execute any other docu­ 
ment or agreement including any necessary alterations 
of the Articles of Association of the Company as 
shall be necessary to give effect thereto,

2j___All profits arising from the sale of 
Uranium Oxide shall unless Australasian Oil Explor­ 
ation Limited consents otherwise after making due 
allowance for repayment of loans, redemption of 
preferential shares, reasonable provision for
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reserves, replacements, taxation and sinking fund 

requirements shall be distributed from year to year 

and shall not be utilised for the acquisition or 

carrying on of any other business or undertaking, 

other than the search for and production treatment 

and sale of uranium ore or uranium oxide*
8. During the period of six months immed­ 

iately following the date hereof the Company shall 10 

not engage or employ any geologist, mining engineers, 

or other technical engineering or scientific per— 

sonnel without first conferring thereon with Mary 

Kathleen Investments Limited but this restriction 

shall not apply to the appointment of Mr. Ridgway.

9. Neither Australasian Oil Exploration 

Limited nor Factors Limited shall transfer or assign 

shares in the Company allotted to them hereunder 

without the consent of the other but such consent 

shall not be unreasonably withheld if the proposed 2O 

transferee or assignee enters into and executes an 

agreement on the same terms and conditions herein 

contained provided always that Australasian Oil Ex­ 

ploration Limited and/or Factors Limited may dis­ 

tribute its shares among its share holders at any 

time it thinks it desirable to do so.

10. This agreement shall be construed by 

and interpreted according to the laws of the Federal 

Capital Territory,
11. (a) Upon the acceptance of this agree- 30 

ment by the Company in such man­ 

ner as to render the same binding 

on the Company the said Francis 

Alfred Ross MeBain shall be dis­ 

charged from all liability in 

respect thereto, 

(b) If this agreement shall not be

adopted by the Company in manner 

aforesaid before the 31st day of
Exhibit 2 - Copy 
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March 1959 either of the parties 

hereto may by notice in writing 

to the other determine the same.

THE COMMON SEAL of AUSTRALASIAN

OIL EXPLORATION LIMITED was

hereunto affixed in the

presence of two Directors

and the Secretary.
R. Nicholl 

•••••••••••••••••.Director
Fred H. Wilmot Secretary.......!........

T •D»^4nB<4->i
,..Director

THE COMMON SEAL of FACTORS 

LIMITED was hereunto affixed 

in the presence of two Directors 

and the Secretary

10

Director

W. Phillips Ort 
SecretaT-y................ D< Korman 2O

..................Director

SIGNED SEALED AND DELIVERED by

FRANCIS ALFRED ROSS McBAIN in

the presence oft F.R. MeBain

E « MeBain 
Solicitor 
Melbourne
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SCHEDULE NUMBER 1

State of Queensland 

Mining District - Cloncurry

Mineral Lease No, 423*1 

Mineral Lease No. 4236 

Mineral Lease No. 4235

tialiMineral Lease No «

(Mineral Lease No. 4320

Known as Battery 

Known as Coulter 

Known as Geiger 

Known as Fathers Day 

Known as Stump

SCHEDULE NUMBER 2

State of Queensland 

Mining District ~ Cloncurry

Mineral Lease No. 4316

Mineral Lease No. 431?

Mineral Lease No. 4318

Mineral Lease No. 4319

Known as Geiger No. 2

Known as Geiger No. 3

Known as Geiger No. 4

Known as Geiger No. 5

10

852.

Exhibit 2 - Annexure 
to Copy Agreement - 
20.1.59



MINUTES OF A MEETING OF DIRECTORS OF QUEENSLAND MINES 
LIMITED HELD AT THE OFFICE OF PHILLPOT MACPHILLAMY AND 
COMPANY OF NORTHEKN AVENUE. CANBERRA. A.C.T. AT 10.00 A.M. 
ON FRIDAY 13TH FEBRUARY, 1959.

PRESB'.TT:

Mr. I.K.Rodpath
Mr. E.R.Hudson
Mr. O.J.Miller (Secretary)
lOASJlliSQ^YSQ that the Company adopt the Agreement made 

between AuaTrvriiiBian Oil Exploration Limited, Factors Limited, and 
Francis Alfred Ross Mc3ain on behalf, of the Company and dated 20th 
January, 1959.

An adopting agreement executed by Factors Limited and 
Mr.HGBain was tendered to the meeting.

IT WAS R3SOTiVT!D that the agreement be executed by the Company 
and the Seal v/as accordingly affixed thereto.

Australasian Oil Exploration Limited tendered to the meeting 
a duly executed Transfer of Mineral Leases Nos. 4316,4317 and 4319 
and also a Deed of Assignment, of its right, title and interest in and 
the option agreement made with the Andcrson Syndicate dated 24th May, 
1954 f and agreement for extension of the option dated 27th November,lf,

IT ;/A5 R~50LVr.D that the said Transfer and Deed of Assignment 
be executed by Vne Company and the Seal of the Company was duly 
affixed thereto.

Australasian Oil Exploration Limited- tendered to the Company 
a Search of the respective Leases by Messrs. Tully and V/ilson, 
Solicitors of Brisbane.

IT WAS RI'SOLV^D that for the time being a share register be 
maintained by the Company at its Melbourne Office, and a copy of 
Bv.ch register be forwarded to Messrs. Fhillpot MacPhillamy to hold 
on behalf of the Company at Canberra.

1 IT WAS RESOLVED that Mr. O.J. Miller be appointed Secretary 
of the Company in Canberra.

SIGNED AS A CORRECT RECORD

CTI/VIRI-IMI
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Q.6.

MINUTES OF A MEETING OF DIRECTORS OF QUEENSLAND 
MINES LIMITED HELD AT "STANHILL". 34 QUEENS ROAD. 
MELBOURNE. ON WEDNESDAY THE 1ST DAY OF APRIL. 1959 
AT 4.00. P.M.

PR13SENT:

Mr. I.K.Redpath (Chairman) 
Mr. D. Korman (Diroctor) 
Mr. B. Mackenzie (Secretary)

SEAL 0? TITE GOMP.A1TY;

It was resolved that the Seal of the Company be 
affixed to a Form of Appointment of Agent whereby the 
Company appoints John Ridgeway of Brisbane to act as its 
agent to make application for prospecting areas, mineral 
claims and/or leases, under the Mining Acts of Queensland.

SIGHED AS A CORRECT RSflOiV

THIS ^Y^ DAY OP 

1959.

"X,
7

CHAIRMAN.

Exhibit 1 - Minutes of 
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MINUTES OF A MEETING OF DIRECTORS OF QUEENSLAND MINES LIMITED Q.7. 
HELD AT 34 QUEENS ROAD. MELBOURNE ON TUESDAY 21ST APRIL. 1959.

DIRECTORS PRTKJBlTTt

Mr. I .K. Red path .(Chairman) 
Mr. E.R.Hudson 
Mr. D. Korman.

IN ATTBI1DAITCE: Mr. F.R.lIcBain————————— Mr. E.E.Fookes
Mr. J.C.Carroclus
Mr. W.D.Phillips (Secretary)

BAIA1TCB PATE;
It was resolved that the balance date of the

Company be 31st July in each year and it was further agreed that 
a Genera], iieetin^ be held in September, 1959, on a date to 
be determined.

AUDITORS^

It was resolved that Price Waterhouse and Corcnany, 
Chartered Accountants of William Street, Melbourne be appointed" 
Auditors of the Company. 
ACCOUNTS;

It was agreed that all accounts be paid from
Melbourne, and that all accounts be approved by Mr. Hudson from 
the Sydney office prior to payment.

It was further agreed that an account be
opened at the Head Office of the Bank of New South Wales in 
Sydney to be operated by Mr. Hudson. This account to be kept 
on the impressed system to an amount of £500.

The principal bank of the Company is to be with 
the Bank of New South Wales, St. Kilda Road, Melbourne.

APPOINTMENT OP AGENTS;

It was resolved that the following be appointed 
the Company's Agents in the various capital cities:

Sydney - Ernest Roy Hudson 
Brisbane - John KcGre^or Florence 
Melbourne - William Deryck Phillips.
It was resolved that the Seal of the Company 

be affixed to the Memorandum of appointment of John I-icGregor 
Florence as agent for the Company in Queensland.
ATTKS?I::CT A7?i:ai-iG- OF EWAL.

Resolved that pursuant to Article 126 Mr.
W.D.Phillips be appointed Secretary to attest the affixing of the 
Seal of the Company to all documents requiring the Seal of the 
Company including Share Certificates.

FINANCIAL ADVISOR;
Resolved that Mr. E.E.Fookes be appointed 

financial advisor to the Company.

Exhibit 1 - Minutes of 
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TSaUB 01" :;i'/J?~>S;

It was resolved that in pursuance of the terms of 
the Contract dated 20th January, 1959 Australasian Oil ~a-lxplorc.ti.on 
Limited would be allotted 980,000 fully paid ordinary chares of 
5/-d. each and that certificate therefor be forwarded to 
Australasian Oil Exploration Limited as early as convenient.

Application was received from Factors Limited 
for 1,020,000 ordinary shares of 5/-d. each.

It was resolved that such application be received 
and that such number of shares be allotted to Factors Limited 
subject to payment of a penny per chare on application and 
Allotment, e.nd at yuch calls the balance and for such amounts 
as the Directors shall from time to time determine.

CALLS OM SHAS'-'S:

It was resolved that a call be made of sixpence 
per share on the 1,020,000 shares issued to Factors Limited.

SKAL L'USE:

It was resolved that an amount of £10,000
be forwarded to Messrs. Tully and Wilson of 62 Creek Street, 
Brisbane to enable them to complete the purchase of the Skal 
Lease.

LAITD r?OVKR:

It was resolved that Mr. Hudson be instructed to 
negotiate the purchase of a Land Rover Motor Vehicle for use at 
Mt. Isa.

SIGKED AS A CORRECT RECORD
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DIRECTORS PR'ESIiiITT:

Mr. I.K.Rcdpath (Chairman) 
and Mr. D.Kornan.

The Secretary was in attendance.

CALL PIT SHAKS5;

It vras resolved that the follovring calls 
be made on 1,020,000 shares issued to Factors Limited.

2d. per share on 5/10/59
3d. per share on 17/11/59
2d. per share on 18/12/59

KIEAHY.STR33T. KT. ISA.

It was resolved to purchase from Australasian 
Oil Exploration Limited the house at Hilary Street, Kt. Isa, 
covered by the I-line's Homestead Perpetual Lease lib. 3902.

The purchase price to be £2,500 which amount
is to be treated as a further loan to the Company by Australasian 
Oil Exploration Limited.

READ AED CCi:?IRI!ED

CHAIKI-IA1T 
/ If]'
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DIRECTORS PiraSElTT;

Mr. I. K. itedpath (Chairman) and 
Mr. D.Korraan.

The Secretary was in attendance. 

CALLS GIT SHAffSS:

It was resolved that the following calls 
"be made on the 1,020,000 ordinary shares issued to Factors 
Limited:

2d. per share on 15/3/60
Id. per share on 22/4/60
Id. per share on 16/5/60
3d. per share on 15/6/60
2d. per share on 22/7/60

READ AND COIIFIRMEP

CHAIRIIAIT
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iKU'jas ? A T-rai:rii;G o? DIRECTOR" OF
t-JT . j LJ.) A _(. > r. .U/;7'J.i.BOUA-;'J Ol ?H . DAY 
29'1'H JUbY.t i^u o

PRESENT; Messrs: I.K.Redpath (Chairman) 
E.R. Hudson.

The Secretary was in attendance.

MIHDTK3;
Minutes of Meetings of Directors held on

January 15th and March 14th last were read and confirmed and 
signed by the Chairman as a true and correct record.

CALLS 01? SHARES;

It was resolved that the following calls
be made on 1,020,000 shares issued' to Factors Limited

Ido per share on 26/8/60 
Id. per share on 6/10/60

READ AMD C01TFIPMED

CHAIRMAN
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MINUTES OF A MEETING OF DIRECTORS OF 
QUEENSLAND MINES LIMITED HELD AT 461 
ST. KILDA ROAD MELBOURNE ON TUESDAY 
1ST DECEMBER. 1960.

PRBSBHT; Messrs. I. K.Redpath (Chairman)
E. R. Hudson

The Secretary was in attendance.

MINUTB3;
Minutes of a meeting of Directors

on July 29th last were read and confirmed and signed 
by the Chairman as a true and correct record.

CALL OI-r SHARES;

It was resolved that a call of Id. per
share on the 1,020,000 shares issued to Factors Limited be 
made -on 23/12/60«

CHIEF fllSOLOSIST:

It was resolved that the contract of
Mr. J-. E. Ridgway as Chief Geologist be terminated as 
at the 31st December next and that I-Ir. Ridgway be paid 
a lump sum retiring allowance of £3|000.

READ AND COITFIRI'IBD

CHAIRMAN

i/<
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MINUTES OF A MEETING OF DIRECTORS OF 
QUEENSLAND MINES LIMITED HELD AT 461 
ST. KILDA ROAD. MELBOURNE ON TUESDAY 
22ND DECEMBER. 1960.

PRESENT; Messrs. I. K. Redpath (Chairman)
~~ E. R. Hudson

D. Korman

The Secretary was in attendance.

MINUTES;

Minuter, of a meeting of Directors held
on December 1st last were read and confirmed and signed by 
the Chaiiman as a true and correct record.

COK3ULTAKT.;

It was resolved that Mr. J. E. Ridgway be 
appointed as a consultant to the Company commencing 1st 
January 1961 at a salary of £1,000 per annum.

READ A1ID CONFIRMED

CHAIRMAN

y V'A
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MINUTES OF A MEETING OF DIRECTORS OF QUEENSLAND 
MINES LIMITED. HELD AT 461 ST. KILDA ROAD. MELBOURNE 
ON MONDAY 20TH MARCH. 1961.

PPJ33HJTT?: Kesors. I. K. Hcd.jp.th (Chairman)
Mr. X). Korman

The Secretary was in attendance. 

CALL Olf i&ATaS;

It was resolved to make a call of Id. 
per share on the 1,020,000 shares issued to Factors 
Limited on 23/3/61.

RBA3)._. Al-iD CO:-T?I.l:

CHAIHI'IAIT
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MINUTES OF A MEETING OF DIRECTORS OF QUEENSLAND MINES LIMITED Q. 25 
HELD AT 505 ST. KILDA ROAD MELBOURNE ON 15th AUGUST. 1962. ____

Mr. V. T. Glfd atones ( in the Chair) 
Mr. i). H. Hudson.

Mr Hudson reported that he hr>d received on offer 
of £6,000. for the ?.bove r>ronerty and furnishings therein. 

It was resolved that this offer be accepted.

It was resolved that in order to fulful the
requirements of the He'.-r Companies Ordinance, Mr. Heil Hovjbray 
Kacphillarny of 59 Mu^ga V/ay, Red Hill, A.C.T. be appointed th 
resident secretary of the Compony.

READ .AMD
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MINUTES OF A MEETING OF DIRECTORS OF QUEENSLAND MINES LIMITED Q. 26 
HELD AT 505 ST. KILDA ROAD, MELBOURNE. ON TUESDAY. 4th DECEMBER. 1962 ____

DIRECTORS PRES3UT

Messrs. V. T. Gladstones ('in the Chair) and 
E. R. Hudson.

The Secretary was also in attendance.

STANLEY STREET PROPERTY :

It was resolved th?.t the Agreement for sale 
of the Stanley Street Leasehold be signed 
and sealed with the Couiraon Seal of the 
Company«

HEAD AMD CONFIRMED

CHAIRMAfl
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MINUTES OF A MEETING OF DIRECTORS OF QUEENSLAND MINES LIMITED HELD 
AT 541 ST. KILDA ROAD. MELBOURNE. ON TUESDAY. 12th MAY. 1964.

Q. 28

PR2SEITT HR. D. XO
Hr 33. R. IIUDSOi:- ( by 'phone)
Mr. A.U.JAUOV,^ 
1-jR. y. I). PHILLIPS

The Secretary 'phoned Hr.Kwlson v;ho agreed because of 
the urgency, to hold this Meeting by 'phone, and he agreed to the 
passing of the following Resolutions.

1» RIJJSOT.T^n 'iTA? pursuant to Article 100 of the Art j ales of 
Association of the Company th.^t I-ir.Alec '/olfe Janover be 
appointed Alternate Director for Ilr. S.ICorrran.

2. RY!30T.v:.IT) tho Co.-.r.on 3oal of the Company be affixed to tli
A/jroeir.o'.".t v/hereliy 7actorr; Lt'3 . colls i'i'.o r,h?.reB in 
I-Iivies I.-tri . to Kathleen Inv^otrnents A\jj-:tr.-\lia LtO . and v/herehy 
M\ituc'.l releps^s b^ ^iven by ,?.n<:1 to Quooris?.?nd I-Iir.ey Ltd. gr.d 
Factors Ltd, An.itrala«:;.an Oil I-biploration Ltd. and Kt.thleen 
Investments Australia Ltd.

• 7?^CT.T-I"___TFA? the Conpany ir'll or>. prenor-tftion to it of 
properly sig^ed tr?.n.'jfo?T, of the sharer, referred to in the 
A~reener.t r.entione-'l. in tho provicus resolution resistor th
transfers.

ose

WE, DAVID KORI-IAN and ALEC V.'OLFE JANOVER being tv^o of the 
Directors present at a Meeting held on 12th May,19^4, 
hereby confirm the foregoing Minutes as a correct record.

865.
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Q.29
MINUTES OF A MEETING OF DIRECTORS OF QUEENSLAND MINES 
LIMITED HELD AT 541 ST. KILDA ROAD. MELBOURNE. ON 
FRIDAY. 22nd. MAY. ^

PRESENTS Mr. DaVid Korman 
Mr. A.W. Janover.

A letter dated the 18th May, 1964 was produced
from Mr. E.R. Hudson, Director, consenting to
the two Melbourne Directors holding a meeting
of Queensland Mines Limited without further 10
notice other than the letter of the 14th May,
1964, to appoint such new Directors as Kathleen
Investments (Australia) Ltd. shall nominate,
and to accept the resignations of Mr. D. Korman,
Mr. S. Korman and his Alternate, Mr. A.W. Janover,
and the resignation of Mr. W.D. Phillips as one
of the Secretaries.

The following Resolutions were then passed :-

(1) That the following persons nominated by Kath­
leen Investments (Australia) Ltd. be appointed 20 
additional Directors of the Company i-

Sir John Northcott 
John Evan Roberts 
Jack Ridgway

The consents by each of the above named to act 
as Directors having been obtained for filing 
with the records of the Company.

(2) Resolved that the following Share Transfers be 
approved and that the Secretary be instructed 
to issue new Share Certificates to the Purchaser 30 
in respect thereof

(a) A transfer of 1,020,000 Ordinary Shares 
paid to 4/4 each, numbered 980008 to 
2,000,007 (both inclusive) from Factors 
Limited to Kathleen Investments (Australia) 
Limited.

(b) and the following fully paid Ordinary
Shares of 5/- from the following transferors 
to Kathleen Investment (Australia) Ltd.

Ernest Roy Hudson - One Share No. 1. 40 
lan Kenneth Redpath One Share No. 2. 
David Korman One Share No. 3. 
William Deryck Phillips - Four Shares

No. 4 - No. 7 (both inclusive)
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(3) That upon the conclusion of this Meeting the
resignations of the following Directors, which 
are hereby tabled, be accepted to operate on 
and from the 23rd. day of May, 1964.

Mr. Stanley, Korman, Mr. David Korman, and
the resignation of Mr. W.D. Phillips as one of
the Secretaries. 10

SIGNED AS A CORRECT RECORD

WE, DAVID KORMAN and ALEC ¥OLFE JANOVER being 

the two Directors present at a Meeting held on 

22nd.May, 1964 hereby confirm the foregoing 

Minutes as a correct record.

David Korman Alec ¥ Janover
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MINUTES OF A MEETING OF DIRECTORS OF FACTORS LIMITED 
HELD AT **61 ST. HILDA ROAD MELBOURNE ON WEDNESDAY

APRIL 15. 1959.
A.31

DIRECTORS PRESENT;
Mr. ¥.0. Burt (in the Chair)
Messrs. C,R. Daley, I.K. Redpath, D. Korman
L« Korman and E.E. Fookes.

Mr. J.C, Carrodus and the Secretary were
in attendance. 10

MINUTES:

Minutes of meetings of Directors held on 
January 16, February 25 and April 2 last were read 
by the Directors and signed by the Chairman as a 
true and correct record.

LEAVE OF ABSENCE:

The Board granted leave of absence to Mr. E.J.K. 
Thompson for a period of three months or until such 
earlier date on which he may be able to resume his 
duties, 20

In granting the leave of absence the Directors 
expressed the wish that Mr. Thompson should have a 
full and speedy recovery.

AGREEMENT WITH MR. I.K. REDPATH t

Discussion took place on the matter of a re­ 
tiring allowance for Mr. Redpath as mentioned in the 
Minutes of the Company of December 17, 1958 (Folio 
A20/Refer.)

It was agreed that in view of the age of
Mr. Redpath a retiring allowance was impracticable 30 
and in consequence it was decided that the salary 
of Mr. I.K. Redpath be at the rate of £6,150 per 
annum for a period of 5 years as from the 1st day 
of January, 1959.

It was also agreed that Mr. I.K. Redpath be 
paid an annual entertainment and travelling allow­ 
ance of £60O Australian currency for the period of 
said agreement. This is in lieu of the allowance 
mentioned in the Minutes shown on Folio A2O.

HOLEPROOF INDUSTRIES LIMITED: **O

The Secretary reported that acceptances had 
been received for 99.^ of the Holeproof Industries 
Limited Shares and that the Solicitors in New

Exhibit. 109 - Minutes 
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Zealand were taking the necessary steps to acquire 
the 3,885 shares for which no acceptances have been 
received*

It was resolved that a general authority be 
given to allot the shares of this Company in exchange 
for the Holeproof Industries Limited Shares as and 
when required on the authorities to be received from 10 
Messrs. Barr, Burgess & Stewart,

On the acceptances received to date this would 
require the allotment of 3,719,370 Shares.

CHANGE OF FINANCIAL YEARI

It was resolved that the financial year of the 
Company should be changed to end on the 31st July 
each year instead of the 30th June as at present*
W.O.B.

A.32 

QUEENSLAND MINES LIMITED: 20

Mr. Redpath gave a detailed report on the ac­ 
tivities of this company to date and it was agreed 
that discussion should be held over until the next 
meeting when Mr. S. Korman would be present.

REPORT ON BANK OVERDRAFT:

Mr. Redpath reported that several conferences 
have been held with the Manager of the Bank of New 
Zealand with the result that the £800.000 overdraft 
limit is now effective until the 30th June next.

An application has been made to the Bank of 30 
New Zealand for an overdraft limit of £1,OOO,OOO to 
be effective from the 1st July, 1959. Approval has 
been obtained from the Central Bank and the recom­ 
mendation has now been forwarded to the Head Office 
of the Bank of New Zealand.

ROCKMAN'S SHOWROOMS LIMITED:

Mr. Redpath reported that indications were 
that the improvement shown by this Company in the 
first half of the financial year should be main­ 
tained in the second half. ko

The Company had embarked on an expansion
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program which includes the following:-

Development of new areas
Enlargement and improvement of some stores* 
Extension of the Budget Credit System 
Introduction of Electrical and Household
appliances. 

FACTORS OF NEW ZEALAND LIMITEDt 10

Mr. Redpath reported that due to Capital Issues 
difficulties in New Zealand it was thought that an 
association with a large Life Assurance office would 
help overcome the problems. A conference had been 
held with the Colonial Mutual Life but after several 
weeks they had declined participation.

A conference is now being arranged with the 
Temperance and General Society with a view to taking 
an interest in the new company.

HOPKINS STREET PROPERTY: 20

The Secretary reported that an offer of 
£17t750 Cash had been received from Emmanuel Car 
Sales Pty Ltd., but it now seemed that this Company 
was unable to obtain the funds.

Mr. Margolin had now requested this Company 
to assist him in obtaining the amount of £1O,OOO he 
required.

It was agreed that this Company would request 
W.J. Harper Pty Ltd., of Ascot Vale to value the 
property to endeavour to obtain the finance from the 30 
City Mutual Life Assurance Society Ltd.

KAYS* AUTO LEASEi

Mr, Carrodus reported that in view of the 
fact that it was now necessary to pay stamp duty in 
respect of each contract, the present charge was 
not sufficient.

The Board instructed Mr. Carrodus to advise 
Mr. Katranski that in future the rate would have to 
be increased to show a return equal to that ob­ 
tained by the Company on other business. 40

W.O.B.
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A.33

MR. COULSTON»S REPORT i

Mr. Coulston reported that due to the Easter 
Holidays and the change over from Hopkins Street to 
North Melbourne, Sales of repossessions had been 
curtailed. The total number of units on hand being 
89 v a reduction of 15 during the month. 10

Mr. Coulston suggested that in view of the 
small turnover in motor vehicle finance consider­ 
ation should be given to relinquishing this type of 
business completely.

It was agreed to defer any action in this re­ 
gard until after Mr. Carrodus had finalised matters 
with Kays 1 Auto Lease.

PROVISION FOR FURTHER FIRE PROOF ROOM:

Mr. Carrodus reported that due to the addit­ 
ional Share Registers now being handled, further 20 
fire proof storage space was required.

The Board accepted the tender of £270 from 
Morisons' Pty Ltd., to convert a room to meet the 
requirements.

LEASING CONTRACTS t

A schedule of Leasing agreements under files 
numbered k/2, 80/2, 183/10, 183/11, 269, 270 and 
311 was tabled and approved by the Directors. The 
total value of the goods leased under these agree­ 
ments amounted to £33,885. 30

TRANSACTIONS;

Schedules of transactions for the months of 
February, 1959 totalling £23,405.15.0 and March, 
1959, totalling £29,385.16.1. were tabled and noted.

SCRIP:

The Secretary reported that Scrip for 89890 
Ordinary Shares covering transfers numbered 2100 - 
2361 and for 33318 Registered unsecured Notes 
covering transfers numbered 375 - 5^1 had been 
duly signed and sealed with the common seal of the 40 
Company.

87L
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CHEQUESt

Payments covering cheques numbered 37642 - 
37969 totalling £538,444.10.6. were confirmed.

OVERDRAFTt

It was noted that the Net Cash Book Overdraft 
was £803,669. 6, 3.

HEAD AND CONFIRMED 10

W.O. Burt

CHAIRMAN

25/4/59
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24th April, 1959

Mr. I. Redpath, 
Stanhill Pty. Ltd., 
3^ Queens Road, 
MELBOURNE. Vie.

Dear Mr. Redpath,

NEW ZEALAND IRON SANDS 

The following documents are enclosed herewith*

1. Letter to be sent to the Minister of Mines
setting out proposals for preliminary inves- 10 
tigation and development of N.Z. Iron Sand 
resources* Schedule showing prospecting areas 
required is also attached*

2. Copy of above letter and schedule to be sent 
to the Minister of Industries and Commerce.

3. Covering letter to the Minister of Industries 
and Commerce.

4. Copies of the above documents for your files.

5. Photostat of editorial contained in the latest
issue of the "Mining Journal" published in 2O 
England.

As the prospecting areas required are well 
known to the Government and could be adequately 
described in schedule form, I did not consider the 
preparation of plans necessary at this stage.

My report on the New Zealand visit is now be­ 
ing typed in final form, and will be forwarded to 
you in due course.

Yours sincerely,

AGP. 30
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April, 1959

The Hon. F. Hackett, 
Minister for Mines, 
Parliament Buildings, 
WELLINGTON. New Zealand.

Dear Mr. Hackett,

NEV ZEALAND IRON SANDS

I refer to my recent discussions and corres­ 
pondence with you in connection with N.Z. iron sand 
resources, and wish to advise that, following re- 1O 
ceipt of my report, my Principals have decided as 
follows t

1. My Principals seek an interview with the
Prime Minister yourself and the Minister for 
Industries and Commerce during the first week 
in June;

2. Subject to obtaining satisfactory guarantees 
to the issue to the Company of exclusive pro­ 
specting rights covering the areas set out in 
the attached schedule, a company known as 20 
"New Zealand Iron and Steel Investigations 
Pty. Ltd." will be formed immediately with 
cash resources of £N.Z,250,000;

3* Within two months from the formation of the 
Company, suitable offices and administration 
will be established and qualified personnel 
progressively appointed to carry out a de­ 
tailed investigation extending over a period 
of approximately two years with a view to 
setting up an iron and steel industry in New 3° 
Zealand;

k. Providing commercial production is warranted, 
an operating company will be formed before or 
on completion of the investigations with an 
initial working capital of £N.Z.10,OOO,OOO 
for the purpose of producing a ferrous pro­ 
duct for local use and export;

5. Within five years from the formation of the
operating company, capitalisation will be in­ 
creased from £N.Z.10,000,000 to £N.Z.32,000,000 **O 
to permit the production of steel ingots and 
finished products. Production of titanium 
and vanadium by-products may also be under­ 
taken*

It is anticipated that during the proposed 
two-year programme of investigation, the following
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expenditure will be requiredi-

Personnel £70,000 
Plant & Equipment 35,000 
Drilling 75,000 
Metallurgical testing,
including freight on
bulk samples 10,000 10 

Fees payable to overseas
experts 10,OOO 

Travelling expenses 1O,000 
Administration 15,OOO 
Expenses in acquiring and
maintaining exclusive
prospecting titles and
contingencies 25*000

TOTAL EXPENDITURE t £250,000

-2- 20

The purpose of the investigation would be to 
obtain all the data necessary for an accurate 
assessment of the economics involved in setting up 
a steel industry in New Zealand. Besides the deter­ 
mination of mineral reserves, the field unit would 
closely examine processes, sources of power, coal 
and other raw materials, labour, freights and New 
Zealand costs and conditions generally*

In order to determine the most practicable 
method of exploitation, detailed economic studies 30 
will be carried out during the course of the inves­ 
tigation covering various processes, including by­ 
product production methods, plant locations, pro­ 
duction rates, and raw materials*

During the proposed interview my Principals 
would like to discuss the question of capitalis­ 
ation as outlined above, particularly in regard to 
the Government's requirements as to the extent of 
New Zealand participation in the enterprise. At 
such interview they will also satisfy your Govern— 40 
ment as to their financial ability to establish a 
steel industry in New Zealand, if commercial pro­ 
duction is warranted.

My Principals would also like to determine 
the extent to which the Government would be pre­ 
pared to assist in the development of a steel In­ 
dustry. Of first interest would be the extent of
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Government assistance in regard to assays, minerals 
and metallurgical testing, and drilling required 
during the preliminary investigations.

A copy of this letter has been sent to the 
Minister of Industries and Commerce in view of pre­ 
vious discussions within his Department during my 
recent visit to New Zealand. 10

An early reply would be greatly appreciated.

Yours faithfully,

(A.G. Palmer) 

ENCL.
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SCHEDULE

N.Z. IRON SAND DEPOSITS

EXCLUSIVE PROSPECTING AREAS

REQUIRED BY 

NEW ZEALAND IRON & STEEL INVESTIGATIONS PTY. LTD.

DEPOSITS APPROXIMATE LOCATION ABBA
REQUIRED 
ACRES

NORTH ISLANDt

Wanganui Coastline between Vanganui 10 
and Nukumaru 10,OOO

Patea Coastline between Nukumaru
and Hawera !O t OOO

New Plymouth Coastline between New Ply­ 
mouth and Waitara 5,000

Marakopa Area located at mouth of
Marakopa River 2 t OOO

Lake Taharoa Area lying immediately south
of Kawhia Harbour 10,000

Kawhia Area lying immediately north 2O 
of Kawhia Harbour 10,OOO

Aotea Area lying immediately north
of Aotea Harbour 2,OOO

Raglan Area immediately north of
Raglan Harbour 2,000

Vaikato Area located at mouth of
Vaikato River 5,000

Manukau Coastline extending 25 miles 
north from Manukau Harbour 
entrance 10,OOO 30

TOTAL AREA REQUIRED IN
NORTH ISLAND - 66 f OOO

SOUTH ISLAND!

Greymouth Coastline between Ross and
Greymou th 1O,OOO
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Westport Coastline between Greymouth
and Westport 10,OOO

Karamea Coastline between Te Namu
and Oparara 1O,000

TOTAL AREA REQUIRED IN
SOUTH'ISLAND - 30,000

AGP. 10
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24th April, 1959

The Hon. P.N. Hollovay,
Minister for Industries and Commerce,
Parliament Buildings,
WELLINGTON . NEW ZEALAND.

Dear Sir,

NEV ZEALAND IRON SANDS

For your information, I am enclosing a copy 

of a letter sent to the Minister for Mines, in 

connection with the proposed development of New 1O 

Zealand Iron Sand resources.

Yours faithfully,

(A.G. Palmer) 

End.
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INTRODUCTION

This report is the result of a preliminary 
study to assess the potential of New Zealand iron sand 
resources which was carried out under the instructions 
of E. R. Hudson, Esq., 16 O'Connell St., Sydney, 
N.S.W.

The study and conclusions reached in this 1O 
report have been based on information collected by 
the writer in New Zealand between 24th February and 
7th March this year. Sources of information included 
personal interviews in Wellington with senior 
Government executives and technical officers, reports, 
papers, and other technical material.

In view of the very preliminary nature of 
the investigations and the fact that substantial 
tonnages of iron-bearing sands are known to exist 
along the New Zealand west coast, it was not considered 20 
necessary to examine any of the actual deposits at 
this June ture.

In conclusion it is desired to place on 
record the friendly co-operation of the various 
government officers interviewed. Their help and 
guidance was of the utmost value and is gratefully 
appreciated.

Unless otherwise stated, estimates of
costs, etc. in this report are given in terms of
New Zealand currency. 30

SUMMARY 

IRON SAND DEPOSITS;

1. New Zealand iron sand deposits are situated 
along the west coasts of the North and South 
Islands.

2. The principal minerals of economic interest 
comprise titanomagnetite containing approxi­ 
mately 58% iron, 8% titanium dioxide and O.3$ 
vanadium pentoxide and ilmenite containing 
about 36% iron, kk$> titanium dioxide and 0.1$ 40 
vanadium pentoxide.

3. Titanomagnetite deposits are restricted to the 
North Island. Ilmenite deposits occur in the
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South Island and also associated with certain 
titanomagnetite deposits in the North Island.

4. In addition to iron and steel, titanomagnetite 
and ilmenite are potential sources of titanium 
and vanadium by-products.

5« Due to the absence of any detailed and systematic
investigation in the past, current estimates of 10 
mineral reserves can only be classed as prospective 
reserves.

6. Present estimates of reserves in long tons stand 
as follows:

Titanomagnetite Ilmenite

North Island 597,9OO,OOO 8,600,000 
South Island ____-____ 43•500.OOP

597,900,000 52 f 10O,OOO

7. Concentration of titanomagnetite in the parent
sand varies from 5% to 65$ with an average of 20 
about 2O$. Ilmenite deposits appear to be of 
much lower grade, averaging perhaps 5-6$ ilmenite 
in the parent sand.

8. On present information, individual deposits of 
most interest are located in. the North Island 
at Lake Taharoa and between Muriwai Beach and 
Manukau Heads. Although somewhat remote, the 
Lake Taharoa deposits appear to be the largest 
and richest in New Zealand. The Muriwai 
deposits, though much smaller, are located only 30 
30 miles or so from Auckland.

-2-

9. Prospective reserves in the above two areas 
stand as follows:

Titanomagnetite Ilmenite

Long Concentra- Long Concentra-
Tons tion in Tons tion in

virgin virgin
sand sand

Lake Taharoa 170,000,000 kO<f> - -* 40 
Muriwai-Manukau 24,OOO,000 20$ 8,6OO,OOO 8%
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10. An annual production of 350,000 tons of iron
and steel for 25 years would require approximately 
18,OOO,OOO tons of titanomagnetite.

11. The N.Z. iron sand deposits would be amenable 
to low-cost mining and concentration methods*

OTHER RA¥ MATERIALS;

1* New Zealand has ample reserves of coal suitable 1O 
for the manufacture of iron by electric smelting 
or direct reduction processes, and for steel- 
making purposes. Reserves in long tons stand 
as follows:

Measured Indicated Inferred TOTAL
Bituminous 4o.uuu,oOO 33fUUO.oou 51 f ^oo.uuO 124,500.000
Sub-bituminous 106,200,000 126,100,000 307,500,000 539,800,000
Lignite 16,300,000 42,000,000 310,000,000 368,300,000

162,500,000 201,100,000 669,000,000 1032,600,000

2. Large deposits of limestone and silica, required 20 
for use as fluxes, exist on both Islands. Known 
reserves of dolomite and magnesite, required for 
refractory purposes are concentrated in the 
north-west Nelson district of the South Island 
and appear to be adequate.

POWER RESOURCES:

1. Present power resources of the N.Z. Electricity 
Department would be insufficient for electric 
smelting purposes, unless either plant capacity 
was very small, or pre-heating and pre-reduction 30 
techniques, prior to smelting, were adopted.

2. After 19&5, sufficient power would probably be 
available to support a small electric smelter 
and steel plant with a capacity of about 150,000 
tons/year. The plant would probably have to be 
located in the South Island, unless the North 
and South Island systems were interconnected 
by submarine cable.

3« To be economic for electric smelting purposes,
power costs would probably need to be less than 40 
0.5 pence per kilowatt-hour as against a probable 
cost of at least 0.75 pence per K.W.H. For this 
reason alone, electric smelting methods based 
on power generated by public utilities do not
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appear to be very attractive, unless, of course, 
the Government could be induced to subsidize 
the cost of power.

Economic electric smelting might be possible
on a large-scale by adopting the Dusky Sound
scheme in the extreme South* Preliminary
estimates indicate the following capital costs 10
for a plant located at Invercargill producing
1,000,000 tons of steel products/year -

£ Hydro-electric installation and
transmission to Invercargill ... 35,000,000 

Iron and steel plant ... •.. 80,OOP f OOP

£115,000,000

For production of iron by processes other
than electric methods, the power position is more
promising. When present additions to plant in

-3- 20

both Islands are completed in the near future, 
the supply systems should be able to support an 
iron and steel plant of moderate capacity, in 
corporating direct reduction methods.

PROCESSES;

1. Methods which have been either attempted or 
proposed include smelting in blast furnaces, 
electric smelting and direct reduction methods.

2. Metallurgical difficulties associated with the
blast furnace smelting of the finely divided, 30 
highly titaniferous iron sands, were largely 
responsible for the failure of past attempts to 
establish a steel industry in New Zealand.

3. Although titaniferous iron sands are amenable 
to electric smelting, inadequacy of power 
supply and/or cost of power generated by public 
utilities may prevent the use of electrical 
methods to smelt N.Z. iron sands.

k. Numerous direct reduction processes are being act­ 
ively developed overseas. These processes require 40 
comparatively small amounts of power and are 
able to treat a wide variety of difficult ore
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types including finely divided titaniferous 
iron ores* Prospects for successfully exploiting 
the iron sands by direct reduction methods seem 
mo s t favourable.

At this stage, the R-N process, developed by the 
Republic Steel Corporation and National Lead 
Company of America, appear to be the most 10 
promising of the direct reduction processes as 
a means of treating N.Z. iron sands. The iron 
product is of high purity and can be charged 
directly into open hearth or electric steel 
furnaces.

ECONOMICS:

1 . Due to the impossibility of obtaining any precise 
information at this stage, the estimates given 
below should only be regarded as an approximate 
guide to the costs involved in setting up a 2O 
steel industry in New Zealand. The estimates 
were made on the following main assumptions:

Location of Plant: Auckland
Ore Source: Muriwai deposits
Processes: R-N process and

electric refining 
methods.

Production rate: 350,000 tons of the
simpler types of 
finished steel 30 
products per year.

2. Estimated capital co&ts are as follows:
£

(a) Plant & Installations:
Ore Production plant 670,000 
R-N plant and char production 9,417,000 
Steel furnaces & rolling 
mills 12,200,000 
Electrical installations 710,000 
Water Supply 35O,OOO 
Roads 340,000 40 
Rail Facilities 1,OOO,000 
Housing & Amenities 1,994,000

(b) Expenses of company formation 2.OOP,OOP
28,681,PPP

(c) Contingencies 2.868.OOP
£31.549.000 

Total Capital costs, say £32,OOP.OOP
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3« Total production costs have been estimated as follows:

Product

Ore
Sponge iron
Ingot steel
Blooms ) 
Slabs )
Medium
Sections
Merchant bar
wire rod
Sheets
Wire

Out put Ope rat ing
tons cost/ton

of
products

£
700,000 1.1
350,000 11.5
350,000 20
350,000 |2

80,000 29
&
110,000 31100,000 34
60,000 43

Investment
cost/ton
of product

£

16

16
16
16

Total Pro­
duction
cost/ton
of product

£

45

il50
59

Value of
similar
products
imported 
N.Z. in
1958.
cost/ton

£

43

43
67
54

10

20

4. The cost study indicates that metal production 
plant should be located as near as possible to 
both ore and coal sources.

PRELIMINARY INVESTIGATION:

1 . A preliminary investigation programme to assess
the economics of establishing a steel industry JO 
in New Zealand would include:

(a) Exploration by drilling to determine 
mineral reserves;

(b) Study of processes, power, including
power from atomic energy and gas turbines, 
sources of raw materials, N.Z. costs and 
conditions generally?

(c) Negotiations to determine the extent of 
Government participation and assistance 
towards establishing a steel industry. 40

(d) Economic studies.

2. The duration and costs of a programme to evaluate
N.Z. iron sand resources will be largely influenced 
by the extent of Government aid given during the 
course of the investigations. Assuming that 
Government aid is restricted to assays and the 
testing of samples, and that duration of the 
programme is 2 years, costs would be of the 
following order:

887.
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Personnel £75,000
Equipment 30,000
Drilling 75,000
Miscellaneous 70,000

£250,000

3» Prior to the commencement of any investigations
either the principal deposits should be secured 10 
under exclusive prospecting titles, or official 
assurance given that such titles would be granted.

4. Initial applications for exclusive prospecting 
rights should cover the following areas in the 
North Island:

Muriwai Beach to Munukau Heads; 
Lake Taharoa.

The most practicable form of prospecting title
under the N.Z. Mining Act is the Mineral
Prospecting Warrant. The maximum area that can 20
be taken up under each warrant is 10,000 acres.
The holder of any M.P.W. has the exclusive right
to prospect on the subject land for minerals
specified in the warrant, other than gold.

RECENT ACTIVITY;

1. Last year, the Government set up an Iron and 
Steel Committee to examine ways and means of 
establishing a steel industry. The Committee's 
initial report is to be released in the near 
future. 30

-5-

Organisations which have shown interest in N.Z. 
iron sands include:

Fletcher Holdings Ltd.
N.Z. Development Corporation Ltd.
Industrial Metals Ltd. of Wellington
Colville Ltd. of Glasgow.
Stewarts & Lloyds Ltd.
The Kaiser Steel interests.
National Lend Company of America. kO

The most active concerns are Fletcher Holdings 
and N.Z. Development Corporation. Both companies
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have applied for prospecting rights at Lake 
Taharoa. In addition, the N.Z. Development 
Corporation has applied for ground at Westport,

Fletcher Holdings Ltd. proposes to construct a 
steel scrap mill at Auckland with an initial 
capacity of 50,000 tons of merchant bar products/ 
year. 10

The N.Z. Development Corporation proposes to carry 
out preliminary investigations with a view to 
establishing a steel plant at Dunedin. This 
company has not yet issued a prospectus or 
obtained the capital necessary to carry out its 
aims.

INTERVIEWS;

From discussions with the Minister for Mines and 
other Government executives it appears that:

1 . The Government is very keen to have a steel 2O 
industry established;

2. The Government itself may wish to hold an interest 
in the enterprise;

3« It is fairly definite that the Government would
require New Zealand interests to retain effective 
control of the industry when established;

U. The technical resources of the Department of
Scientific & Industrial Research would probably 
be made available for assay and minerals testing 
purposes; 30

5» The Government may finance the cost of the 
exploratory drilling required to test the 
various deposits-including coal and other raw 
materials;

6. Regarding current applications for prospecting 
rights over iron sand deposits by the N.Z. 
Development Corporation and others, the Govern­ 
ment is in no way committed to the granting of 
such applications*

N.Z. STEEL CONSUMPTION 40

N.Z. steel consumption has increased by nearly 65% 
over the last 1O years. Current consumption is about 
350,000 tons/year.
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CONCLUSIONS

The greatest obstacle to the development of a 
steel industry in New Zealand has been the inability 
to find an economic method of producing iron from the 
finely-divided and titaniferous iron sands. Once 
this problem has been solved, the subsequent refining 
and finishing processes could be carried out without 10 
difficulty in conventional steel-making plant.

It is considered that prospects for the success­ 
ful exploitation of New Zealand iron sands have now 
reached a very favourable stage for the following 
reasons:-

1. Consumption of iron and steel in New
Zealand is increasing and has now reached 
sufficient proportions to support a 
modest steel industry.

2. New direct reduction techniques being 20 
actively developed overseas are capable of 
treating a wide range of difficult ore 
types* As an economic means of treating 
N.Z. iron sands, these processes seem most 
promising, not only to produce steel 
furnace feed, but also enriched slags or 
cinders suitable for manufacture of 
valuable titanium and vanadium by-products.

—6—
These factors, coupled with the large and

conveniently situated sources of raw material, would 30 
more than justify a preliminary investigation and 
economic study with a view to establishing a steel 
industry such as outlined in this report.

As a first step, it is therefore recommended 
that an approach be made to the New Zealand Government 
to determine matters of immediate interest such as 
acquisition of areas under prospecting title, or min­ 
ing concession, the extent of Government aid and 
participation, and Government requirements in regard 
to capitalisation. 4O
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INTERVIEWS

The various aspects and problems involved in 
the development of N.Z. iron sand resources were 
discussed with senior government executives and 
technical personnel. In all cases, the various 
officials interviewed were friendly, co-operative, 
and wherever possible, freely supplied the information 
requested. These interviewed included:

10

WELLINGTON: The Hon. F. Hackett, Minister for Mines 
G.H. Datson, Executive Officer, Research

& Development Section, Department of
Industries & Commerce* 

P.C. Outhwaite, Assistant Under­ 
secretary for Mines. 

E,C. Higgins, Administrative Officer,
Dept. of Mines. 20 

E.B. Mackenzie, Asst. Chief Electrical
Engineer, N.Z. Electricity Department. 

R.A. Simpson, Marine Engineer, Ministry
of Works. 

T. Marshall, Senior Metallurgist,
Dominion Laboratory, D.S.I.R. 

D.S. Nicholson, Senior Minerals Engineer,
Dominion Laboratory, D.S.I.R.

AUCKLAND:

Note:

N.T. Leman, Manager, Mason Bros. Mesco
Ltd., G.P.O. Box 3^85, Auckland. 30

^___ Mason Bros. Mesco Ltd. are the N.Z. 
representatives of Republic Steel 
Corporation, makers of plant for the 
R-N Reduction Process discussed later 
in this report. (Also see correspondence 
at end of this report).

GOVERNMENT PARTICIPATION;

The Minister and the more senior officers inter­ 
viewed were not in a position to give me any definite 
information regarding the degree of Government 40 
participation in the development of an iron and 
steel industry. However, the position regarding 
Government participation appears to stand as follows:

1 . *The Government is very keen to have a 
steel industry established;

891.
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*It is fairly definite that the Government 
would require New Zealand interests to 
retain effective control of the industry 
when established;
The Government itself may wish to hold an 
interest in the enterprise}
The technical resources of the Department 10 
of Scientific and Industrial Research would 
probably be made available in regard to 
assays, separation and metallurgical tests. 
The Government may finance the cost of the 
exploratory drilling required to test the 
various deposits, including those containing 
coal and other raw materials.

* See correspondence at back of this report.

RECENT ACTIVITY

Accounts of the various attempts to exploit the 20 
N.Z. iron sand deposits, dating back to 1848, are 
fully dealt with in a number of references listed at 
the end of this report. Principal reasons for failure 
of past attempts included under-capitalisation and 
technical difficulties resulting from the finely 
divided nature and high titanium content of the 
iron sands.

In 19^9» electric smelting tests were carried out 
by the Government at Onekaka on a small scale. The 
tests indicated that titanomagnetites could be 30 
smelted by electric methods to give pig irons suitable 
for steel making and that commercial production was 
possible. The tests were under the supervision of 
F.C. Collin of Elektrokomisk A/S, Oslo, Norway, 
makers of Tysland Hole electric smelting furnaces, 
and Professor R.P. Lemoine of John Miles & Partners 
Ltd., consultants to the then N.Z, Iron & Steel 
Commission.

More recently, in 1956/7, the possibility of 
exploiting iron sands was investigated by Fletcher kO 
Holdings Ltd. in association with the Kaiser Steel 
interests. The outcome of this investigation is not 
known by the writer.

-8-

Later, in 1957, it was announced that a company, 
known as the New Zealand Development Corporation Ltd. 
intended to commence a preliminary investigation into
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prospects for establishing an iron and steel industry 
at Dunedin. This company has not yet issued a 
prospectus or obtained the capital necessary to carry 
out its plans.

In July, 1958, the Prime Minister announced that 
an iron and steel committee (since formed), was to be 
set up to examine the feasibility of establishing a 10 
steel industry using West Coast iron sands* Two 
proposals were to be examined, namely:

1 . The establishment of a steel industry at
Dunedin at an initial cost of £25,000 ,.000 j

2. The establishment of a plant at Auckland at 
a cost of more than £50,000,000.

Later, in 1958, it was reported that Fletcher Holdings 
Ltd. in association with Colville Ltd., Glasgow, 
Stewards & Lloyds Ltd, and Industrial Metals Ltd. of 
Wellington, planned to build a scrap mill in Auckland 2O 
at a cost of £2,500,000. It is understood that the 
plant will have an initial capacity of ^0,000 to 
50,000 tons of merchant bar products per year, and an 
ultimate capacity of 120,000 tons per year.

About a year ago, two representatives of the 
National Lead Company of America, Messrs. G. Wiles and 
P.W. Newman, visited New Zealand and made preliminary 
inquiries in regard to the iron sands. The extent of 
this company's interest in the deposits is not known. 
The R-N direct reduction process for treating iron 30 
ores, discussed later in this report, was developed 
jointly by National Lead and Republic Steel Corporation 
of America*

THE IRON AND STEEL COMMITTEE

The Iron & Steel Committee has been set up with 
the Department of Industries & Commerce to examine 
ways and means of establishing a steel industry. 
The Committee's initial report has been completed 
and will be released in the near future. Members 
of the Committee are as follows:

Dr. W.B. Sutch (Chairman) Dept. of Industries
& Commerce

*G.H. Datson (Secretary) do 
J.P. Lewin do 
C.W.O. Turner Ministry of Works

*R.A. Simpson do
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C.H. Benny Department of Mines
*E.C. Higgins do
W.A. Joiner D.S.I.R.

*T. Marshall »
A.B. Taylor Treasury Department
S. Greenberg do

*E.B. Mackenzie Electricity Department 10
M.S. Woods Department of Labour

* Members interviewed.

CURRENT PROSPECTING APPLICATIONS

At present there are two principal applicants 
for prospecting titles covering N.Z. iron sands, 
namely, Fletcher Holdings and the N.Z. Development 
Corporation. Minor applications have also been lodged 
by other parties.

The main areas under application are situated 
at Lake Taharoa in the North Island and at ¥estport 20 
in the South Island. Deposits at Lake Taharoa are 
the subjects of applications for Mineral Prospecting 
Warrants, covering several thousand acres lodged by 
Fletcher Holdings and the N.Z. Development Corporation. 
The Westport deposits are the subject of an application 
for Mineral Prospecting Warrant covering about 5»000 
acres lodged by the N.Z. Development Corporation.

During interviews *ith the more senior officials, 
it was stressed that the Government was in no way 
committed to the granting of any of the above 30 
applications.

N.Z. per capita consumption now roughly 350 lt>s per 
annum c/f Australia 700 Ibs and U.S.A. 1700 Ibs. (1959)

—9— 

TABLE 1 .

N.Z. IMPORTS OF IRON AND STEEL

(TONS) 
________________________1938 1950 1957

Pig Iron, filings, grains,
powder and sponge 8312 14298 5642 40 

Primary forms 9064 ^736 449 
Steel bars, rods, bolts &

sections 55364 49472 95301
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Channels, girders, angles
and tees

Steel plate
Iron plate
Rails, points and crossings
Hoop, strip and box

strappings
Wire
Tubes, pipes and fittings

19030
19578
30484
29907

2533
32802
177O2

23983
27761
27326
19443

3593
31418
11982

23553
46052
60634
31523

5311
41540
28301

10

__________TOTALS:____224776 214012 338306

Imports of Tinplate, not included in the above 
figures, totalled 21,634 tons in 1957.

The higher total in 1938 as compared with 1950,
probably reflects the big development in public
works and local industries which began about the
middle thirties. Present consumption of iron and
steel in N«Z, is about 350,000 tons per year. 2O

IRON SAND DEPOSITS 

LOCATION:

Titaniferous iron sands are abundant along 
sections of the west coasts of both islands of New 
Zealand. In the North Island, the deposits are 
distributed along 350 miles of coastline between 
Whangaehu and Muriwai, whilst in the South Island 
they extend some 300 miles between Jackson's Head 
and Karamea.

The iron sands occur in beach and dune deposits 30 
along the existing shore line, and also in ancient 
beaches and dunes, now situated well above sea level. 
These latter deposits extend inland for distances 
up to three miles or so and, in some cases, occur 
beneath farming land*

Most of the North Island deposits are fairly 
accessible. In the South Island many of the deposits 
are in remote coastal districts and relatively 
inaccessible. The largest known concentration of 
iron sands occurs at Lake Taharoa in the North 40 
Island. This area lies immediately south of Kawhia 
Harbour and some 150 miles by road from Auckland. 
Present access to this area is poor.
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FORMATION OF THE DEPOSITS:

Formation of the iron sand deposits has involved 
five processes, viz.,

1. Erosion of source rocks containing iron 
ore minerals;

2. Transportation of erosion products to the
sea by creeks and rivers, including some 10 
initial concentration in stream beds;

3. Formation of beach deposits and concentra­ 
tion of the iron minerals by currents and 
waves;

4. Formation of dune deposits by the action of 
winds on beach deposits;

5« Retreat of the shore line and formation 
of further beach deposits.

The New Zealand iron sands were originally
derived from source rocks containing small amounts 20 
of titanomagnetite and/or ilmenite. These minerals 
are resistant to weathering and have relatively high 
specific gravities compared

-10-

with the other mineral constituents of the source 
rock. The mountainous nature of the country, high 
rainfall and resulting rapid erosion have released 
large tonnages of this iron-bearing material from 
the parent rocks.

Following disintegration of the source rocks, 3O 
the erosion products have been transported seawards 
by creeks and rivers. Specific gravity differences 
have caused the heavier minerals to lag behind the 
lighter minerals during their passage downstream. 
This differential movement betveen the heavier and 
lighter constituents have enabled the iron-bearing 
minerals to form low-grade iron sand deposits in 
stream beds.

Detrital material reaching the sea has been
subjected to wave action and littoral drift along 40 
the shoreline. Differential movement between the 
heavier and lighter minerals along the shore has 
produced iron sand concentrations along beaches.
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Waves have a very effective concentrating action and 
beach deposits are often of very high grade*

In many instances beach deposits have been 
eroded away by wind and reconcentrated as low grade 
dune deposits. Later, uplift of the land and 
retreat of the shoreline has resulted in the elevation 
of existing deposits above present sea level and the 10 
formation of further beach and dune deposits along 
the shore line. This is the reason why some of the 
deposits extend so far inland.

MINERAL COMPOSITION;

The principal iron ore minerals occurring in 
the west coast deposits are titanomagnetite and 
ilmenite. Deposits containing titanomagnetite as 
the only ore mineral occur in the North Island between 
Whangaehu and Vaikato heads. Deposits containing 
both titanomagnetite and ilmonite occur between 20 
Manukau heads and Muriwai. On present knowledge, 
titanomagnetite and ilmenite are the only minerals 
of economic interest in the North Island deposits.

The South Island iron sands consist largely of 
ilmenite with minor amounts of magnetite, titano­ 
magnetite being apparently absent. Other minerals 
also occurring in these deposits which may be of 
commercial interest include zircon, rutile, monazite, 
thorite, garnet (abundant) and gold.

TABLE 2. 30

ANALYSES OF NEW ZEALAND & FOREIGN ILMENITES

TiO
2

(equivalent)

PeO

Pe 0
2 3

Pe
(equivalent)

Si02

A1 203

P-A;

1

42.5

25.5

31.4
22.1

39.9
0.8
0.5
ND

2

45.0

27.0
38.5
4.5

33.1
4-9
2.6
0.4

3
44.

26.

36.

4.

31.
3.
0.

0.

3

6

7

4

6
2

19
07

4
42.

25.
31.
20.

38.
0.

1.

5

5
1

7

7
83

05
Tr

5
60.3

36.2

9-7

24.8

24-9
1.4
1.0
0.17

6

43

26

36

11

35
3
0
0

.9

.4

.0

.1

.7

.28

.85
,12

7
51.2

30.7
HA

NA

32.2

NA

NA

NA

8

44

36

897.
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MgO 1.3 0.4 0.30 2.0 0.65 3.69 NA

MnO 0.8 2.0 0.35 0.04 0.40 0.33 NA

CaO _ 0.35 1.1 1.0 0.10 0.15 0.18 NA

V205 0.15 Tr. 0.24 0.36 0.26 0.20 0.21

Cr203 0.02 Tr. 0.001 0.15 0.14 0.03 2.50

NA = Not available N.D. = Not determined. Tr. = trace.
1. Manakau Heads N.I. 5. Quilon, India. 10
2. Cape Foulwind, S.I. 6. Norway
3. New York State ?. Cudgon, N.S.W.
4. Canada 8. Grade adopted for

reserves.

-11-

TABLE 3

ANALYSES OF NEW ZEALAND

TITANOMAGNETITES .

Ti02 

FeO

Fe2°3

Fe (equivalent)

A12°3 

Si02

MgO

MnO

CaO

P2°5

V2°5 

Cr203

1

7.7^ 

31.1

51.6

60.4

3.1 

0.01 

2.8

0.71

0.52

ND

0.57 

0.023

2

7.87 

31.9

51.5

60.8

3.3 

0.01

3.2

0.71
0.37

ND

0.55 

0.017

3

8.57 

29.46

49.74

57.7

2.49 

2.95 

2.81

0.71

0.17

0.50

0.47 

0.03

4

8

58

20

30
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ND = Not determined

1. Pat a )
2. Lake Taharoa ) HiShly Purified concentrates

3. New Plymouth Magnetic concentrate
4. Grade adopted for reserves.

RESERVES; 10

Due to the absence of any detailed and system­ 
atic investigation in the past, no reliable estimates 
of reserves are available. Previous work, mainly 
confined to the North Island, has been limited to 
reconnaissance surveys and a little shallow drilling 
to depths up to 30 feet by hand methods.

In view of the largely superficial nature of 
previous investigations, present reserves can only 
be classedr as prospective or inferred reserves, 
and at best, can only be taken as a rough guide to 20 
the grade and tonnages of the iron sands.

Despite the absence of reliable information, 
there is little doubt that large tonnages of iron 
sands occur along the west coast of the North Island, 
and it seems safe to assume at this juncture that 
sufficient ore exists to support a steel industry, 
at least to satisfy New Zealand's requirements.

Present estimates of reserves stand as shown 
in Table 4.
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TABLE 4 

RESERVES OP IRON SANDS

TITANOMAGNETITE ILMENITE

o o

•a 4 M 4 CD cr
H- H p.
H u. o1

S H-
^ H- rl-

^ I

to >tf
(6 f»
*d H
o B
4 (D
d- 4

LONG TONS %Fe $FiO? ^TITANOMAGNETITE LOFG TONS f<Fe %TiO~ foILMENITE IN BASES OP
IN VIRGIN SAND * VIRGIN SAND ESTIMATION

NORTH ISLAND

Whangaehu
Wanganui
Patea
New Plymouth
Mokau River
Awakino River
Marakopa
Lake Taharoa
Kawhia
Aotea
Raglan
Waikato Heads
Manukau Heads
Piha
Muriwai Beach

TOTAL RESERVES
IN NUH'JLH

3,500,000
23,000,000
14,500,000
5,200,000
3,000,000
4,000,000

26,000,000
170,000,000
121,000,000
25,000,000
87,000,00089,000,000
5,300,000

800,00017,600,000

597,900,000

58
58
58
58
58

5§
5§58
58
58
58
58
58

58

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

8

5
16
30
27
30
65
50
40

6
5

18
7

25
24
20

20

S
S
S +
S
S +
S- +
S +
S +
S +
S +
S +
S +

1,400,000 36 44 8 S +
200,000 36 44 6 S +

7,000,000 36 44 8 S -f

8,600,000 36 44 8

D (?)

D
D
D
D
D
D

D
D i
D -

3)
2}
4)
6X

3?O 1 
^t

'5'
D (14)
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SOUTH ISLAND

O 
H

Haast River 
Bruce Bay 
Hunt's Beach 
Gillespie's Beach 
Okarito 
Poarua River 
Ross Beach ) 
Mahinapua ) 
Hokitika River )
Kapitea Creek
Barry town
Westport
Karamea

TOTAL RESERVES IN SOUTH I3LAMD

Basis of Estimation:

3,100,000 36
1,100,000 36 
2,100,000 36 
1,500,000 36 
3,500,000 36 
2,200,000 36

7,900,000 36 
36

7,200,000 36
4,000,000 364,600,000 36
6,300,000 36

43,500,000 36

44 5 
4j- 5
<!/ 5

44 5 
44 5
44 5
44 5
44 5
44 5

44 5

S 
S 
S 
S 
S S S 
S 
S
S
S
S + Ds (19)

S = Reconnaisance survey

D( ) = Drilling with number of bores sunk shown in
brackets.
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ACCESS TO THE DEPOSITS;

Access by Sea; Generally the west coast harbours
are exposed, shallow and subject to excessive silting,
due to the abundant sand fed into the sea by rivers
and its subsequent distribution along the coastline
by waves and strong offshore currents. 10

Construction and maintenance costs of a deep 
water port built under these conditions would probably 
preclude the sea as a means of access, unless of course 
operations were to be conducted on a very large 
scale*

The Government is at present expending several 
hundred thousand pounds in the construction of 
improved port facilities at Bluff near Invercargill 
in the extreme South. The port is remote from the 
principal iron sand deposits and would only warrant 20 
consideration as a centre of operations if large- 
scale electric smelting was contemplated.

The Ministry of Works has made preliminary 
estimates of costs involved in constructing a deep 
water port at Albatross Point near Lake Taharoa. 
Cost involved would be of the order of several million 
pounds.

Access by Rail; In the North Island, deposits
between Whangaehu and New Plymouth are near to rail.
Deposits north of New Plymouth and south of Manukau 30
are less accessible. Rail connections to these
areas would involve the construction of roughly
5O-80 miles of line. Deposits north of Manukau are
more favourably located.

In the South Island, deposits between Ross and 
Greymouth and between Westport and Waimarie are near 
to rail access. There are no rail connections along 
the coast between Greymouth and Westport or south of 
Ross.

Standard gauge in N.Z. is 3 feet 6 inches. 40 
Standard rails for heavy track main lines weigh 
91 Ibs. per yard and for secondary and branch lines 
72 Ib. per yard. The varied nature of the geo­ 
graphical features of the country results in great 
disparity in construction costs for individual 
sections of lines.
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Rail construction costs in the less rugged 
areas would probably have an approximate range of" 
£20,000-£40,000 per mile, depending on the terrain 
and length of line.

Road Access; In the North Island, deposits between
Whangaehu and New Plymouth are within a few miles of
a main highway. Deposits between Awakino and Waikato 10
are not so favourably situated and exploitation in
these areas would involve considerable road work.
Deposits north of Vaikaito have somewhat better road
access.

In the South Island, most of the deposits north 
of Ross are situated within three miles of existing 
roads. South of Ross, most of the deposits are 
located in remote coastal areas having poor access.

Like the railways, for geographical reasons the 
cost of road construction varies greatly for individual 20 
sections. Approximate construction costs for Class 
II highways under average conditions given by Mr. 
R.A. Simpson are as follows;

Sealed £13,300 per mile 
Unsealed £ 9,400 per mile

Load classification for N.Z. roads is shown in the 
following table:

TABLE 5

Load Classification Maximum Axle Weights in Tons

Single Multi Tandem Gross 30 
Axle Axle Axle Max.

Class I. Highways 8 7 6 30
Class II. Highways 6% 6 5 23
Class III. Highways 5 5 3^- 16

-14-

Choice of Access: The most economic method of
access would be determined by the scale of operations,
terrain and the location of the iron sand deposits
with respect to existing roads, railways, power lines
and coal mines. 40

For a large operation involving the production 
of at least one million tons of steel per year, the 
question of access by sea, as well as road and rail,
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would have to be considered. The high construction 
and maintenance costs of port facilities would 
probably render sea access uneconomic for smaller 
scale operations, so that the choice would lie 
between rail or road a

GENERAL DISCUSSION OF THE DEPOSITS;

AS far as can be determined at present, the most 10 
important iron sand deposits are located in the North 
Island. Deposits in the South Island appear to be 
relatively small, and low in grade, whilst their 
exploitation would involve much, greater transport 
difficulties.

The deposits, tentatively listed in order of 
importance, are as follows:—

North Island: Lake Taharoa
Muriwai Beach and adjacent areas 
Marakopa River 20 
Deposits between Vhangaehu and

New Plymouth 
Deposits between Kawhia and

Waikato Heads 
Mokau and Awakino

South Island: Deposits between Ross and Westport
Karamea and adjacent areas 
Deposits south of Ross

Lake Taharoa; Beach and dune deposits at Lake 
Taharoa, estimated to contain 170 million tons of 30 
titanomagnetite in concentrations of 40$ mineral in 
the virgin sand, appear to be the most extensive yet 
discovered in New Zealand. The deposits occur on 
poor quality Maori land immediately south of Kawhia 
Harbour. Present access is via Class III and IV roads 
and tracks. Road distance from Auckland is about 
150 miles.

The principal deposits are the subjects of 
applications for Mineral Prospecting Warrants 
covering 3»500 acres lodged by the New Zealand 40 
Development Corporation Ltd. and Fletcher interests. 
As a result of their applications the Government is 
in process of ceding the land to the Crown for 
mining purposes. The Maoris are not expected to 
oppose this move.

Apart from plant, housing and amenities, and
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water supply, major items of capital expenditure in 
establishing a steelworks at Lake Taharoa would be -

1. Installation of port facilities, and/ 
or Construction of roughly 60-80 
miles of railway line, and/or 
Construction of approximately 40-60 
miles of sealed road of at least 10 
Class II standard.

2. Erection of roughly 60 miles of 
transmission line with a minimum 
rating of 22O K.V.

Muriwai Beach and adjacent areas; These deposits, 
which include Manukau, Piha and Muriwai Beach, are 
situated immediately north of Manukau Heads. Reserves 
total 23,700,000 tons of titanomagnetite and 8,600 s 000 
tons of ilmenite, the respective concentrations of 
these minerals in the virgin sand being 21$ and 8$. 20 
As far as is known these deposits are the only 
ones in the North Island containing ilmenite.

The deposits in these areas are important because 
of their accessibility and proximity to Auckland - 
factors which should permit exploitation at compara­ 
tively low capital and operating costs. An added 
incentive for the development of these deposits is the 
ilmenite content which may become of value in the 
event of the production of titanium by-products.

Although reserves are small in comparison with 30 
those of Lake Taharoa, sufficient ore may exist to 
support steel production on a modest scale.

-15-

For example, a production of 350»000 tons of steel 
per year for 25 years would require approximately 
18,000,000 tons of titanomagnetite, as compared with 
total prospective reserves now standing at nearly 
24,OOO,000 tons of titanomagnetite.

In tonnage and ease of access, the Muriwai iron 
sands are the most important in this group. The 40 
deposits, estimated to contain 17,600,000 tons of 
titanomagnetite and 7,000,000 tons of ilmenite, occur 
on partially afforested areas some 30 miles by road 
from Auckland and about 8 miles from rail. Exploita­ 
tion of the Muriwai deposits would involve the 
expense of reafforestation.
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Next in importance are the Manukau deposits 
located immediately north of the north head of 
Manukau harbour and estimated to contain 5»300,000 
tons of titanomagnetite and 1,400,000 tons of 
ilmenite. The deposits occur on marginal land 
located about 25 miles by road from Auckland and 
15 miles from nearest rail. 10

The Piha deposits, containing only 1,000,000 
tons of titanomagnetite and ilmenite are of very 
little economic interest. In any event, the area 
is fast developing as a seaside resort and it is 
doubtful whether mining operations would ever be 
permitted.

Marakopa River; The Marakopa deposits are
estimated to contain 26,000,000 tons of titanomagnetite
in high-grade concentrations in beaches and dunes.
The deposits are located at the mouth of the Marakopa 20
River some 10 miles south of the Lake Taharoa
deposits.

The area is at present accessible by Class III 
road. The deposits occur on the Marokopa native 
reserve. The N.Z. Mining Act contains provisions 
for the opening up of native reserves for mining 
purposes.

Deposits between Whangaehu and New Plymouth;
Deposits throughout this area are close to good road
and rail access and are generally within a few miles 3O
of a 110 K.V. transmission line. In the majority of
cases, grade is on the low side, whilst tonnage of
titanomagnetite available is relatively small. Many
of the deposits occur on good farming land and their
exploitation would involve the expenses of resoiling
and regrassing.

Present information suggests that the most 
important deposits occur at Patea, wheresurveys 
and drilling have indicated medium grade beach and 
dune deposits containing 14,500,000 tons of kO 
titanomagnetite.

Deposits between Kawhia and Vaikato Heads: Although 
reported to contain an aggregate of 320,000,000 tons 
of titanomagnetite, deposits in these areas are 
apparently low in grade and not of any immediate 
economic interest.

The Raglan Harbour deposits, estimated to contain 
87,000,000 tons of titanomagnetite in concentrations
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of 16% in the virgin sand, appear to be the best in 
the group. This area is accessible by road.

Mokau and Awakino; Deposits at the mouths of the 
Awakino and Mokau Rivers are not attractive because 
of their small titanomagnetite content of 7,000,000 
tons.

South Island Deposits; Previous investigations 10 
indicate that reserves of iron and titanium in the 
South Island are much smaller than those of the North 
Island.

The ilmenite deposits of the South appear to 
be small, scattered, low-grade and, in many instances, 
inaccessible. These factors, coupled with the 
relatively low iron content of the ilmenites, make 
these deposits a less attractive source of iron and 
titanium by-product than those of the North Island.

The most favourably located deposits are those 20 
lying between Ross and Westport, with an aggregate 
tonnage of about 24,000,000 tons of ilmenite. 
Deposits between Ross and Greymouth have good road 
and rail access, whilst those between Greymouth and 
Westport have only road access. Port facilities 
capable of accommodating ships up to 3,OOO tons 
exist at Greymouth and Westport.

-16-

The New Zealand Development Corporation Ltd. has 
lodged an application for Mineral Prospecting 30 
Warrants covering 5»OOO acres of iron sands in the 
Westport area.

Next in importance are the Karamea areas contain­ 
ing 6,300,000 tons of ilmenite. The deposits occur 
five to seven miles south of Karamea River and have 
good road access.

Deposits south of Ross occur in remote coastal 
districts and are very inaccessible. It has been 
suggested that the only practicable method of 
exploiting these southern areas would be to use large 40 
beach landing ships such as those employed in the 
Pacific during the last war. Adoption of such 
methods would require much greater tonnages of ilmenite 
than the 13,500,000 tons previously estimated for 
these areas.
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COAL RESOURCES

The total resources of recoverable coal in New 
Zealand, classified according to location type and 
reliability of estimates, stand as shown in Table 6

TABLE

ESTIMATED COAL RESOURCES

(TONS)

Measured Indicated

(a) Bituminous 
Bullor 28,000,000 16,000,000
Murchison
Garvey Creek
Greymouth

— _
1,000,000 2,000,00011,000,000 15,000,000

40,000,000 33,000,000
(b) Sub-bituminous 

Northland 1 , 500, 000 500, 000
Maramarua
Huntly
Kawhia
Mangapehi
Tatu
Waitewhena
Mokau
Nelson
Buller Gorge
Reefton
Fl etcher Creek
Punakaiki
Kaitangata
Ohai
Orepuki

(c) Lignite
Charleston
Canterbury
Forth Otago
Central Otago
Green Island
Kaitangata
Pomahaka
Mat aura Valley

Total
Total
Total

52,000,000 6,000,00030,000,000 105,000,000100,000 500,000
1,800,000 600,000
1,500,000 600,000400,000 900,000

— _
200,000
— —

1,700,000 4,000,000
— —
— —

2,000,000 500,00015,000,000 7,500,000
- -

106,200,000 126,100,000

6,000,000 2,000,000250,000250,000250,000250,000
4,300,000 20,000,000

5,000,000 20,000,000

16,300,000 42,000,000
Measured coal 162,500,000 Tons
Indicated coal 201,100,000 "
Inferred coal 669,000,000 "

Inferred

15,000,000
1,500,000
5,000,00030,000,000

51,500,000

3,000,0005,000 ooo5,000,0005,000,000
1,000,000500,000
11,000,000
60,000,000
2,000,000
1,000,000
8,000,0003,000,000
2,000,000

100,000,000
100,000,000
1,000,000

307,500,000

8,000,000
20,000,000
2,000,00015,000,0003,000,000

100,000,000
10,000,000152,000,000

310,000,000

GRAND TOTAL: 1,032,600,000 Tons

908.
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The terms "measured", "indicated" and "inferred" 
have been adopted by the N.Z. Coal Resources Committee, 
and were originally defined by the U.S. Bureau of 
Mines as follows:

"Measured coal" is coal for which tonnage is 
computed from dimensions revealed in outcrops, 10 
trenches, workings, and drill holes, and for which 
the grade is computed from the results of detailed 
sampling. The sites for inspection, sampling, and 
measurements are so closely spaced and the geologic 
character is defined so well that the size, shape 
and content are well established. The computed 
tonnage and grade are judged to be accurate within 
limits, and no such limit is judged to differ from 
the computed tonnage or grade by more than 20 per 
cent. 20

"Indicated coal" is coal for which tonnage and 
grade are computed partly from specific measurements, 
samples, or production data and partly from projection 
for a reasonable distance on geologic evidence. 
The sites available for inspection, measurement, and 
sampling are too widely or otherwise inappropriately 
spaced to outline the coal completely or to establish 
its grade throughout.

"Inferred coal" is coal for which quantitative 
estimates are based largely on broad knowledge of the 30 
geological character of the deposit and for which 
there are few, if any, measurements. The estimates 
are based on an assumed continuity or repetition for 
which there is geologic evidence; this evidence may 
include comparison with deposits of similar type. 
Bodies that are completely concealed may be included 
if there is specific geologic evidence of their 
presence.

The bituminous or coking coals are confined to 
the west coast of the South Island, mainly in the 40 
Greymouth and Vestport areas. Although they have 
good coking properties, these coals generally have 
a high sulphur content averaging roughly 5-6$ S, which 
renders them unsuitable for conventional methods of 
pig iron and steel manufacture, where maximum 
permissible sulphur content is about 1.25$. However, 
it is possible that the new R-N process discussed 
later in this report will be more tolerant as regards 
sulphur content.
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As seen from Table 6, the bulk of N.Z. coal 
resources occur as sub-bituminous coals totalling some 
540,000,000 tons. Nearly 40$ of these reserves occur 
in the ¥aikato coalfield, immediately south of 
Auckland, which comprises the Maramarua and the 
Huntly coal districts. Annual production in the 
Waikato Field from both State and privately-owned 10 
mines is about 800,000 tons. About 40$ of this 
production is derived from open cut operations.

Other important deposits of sub-bituminous coal 
occur in the South Island near Invercargill in the 
Ohai field, and south of Dunedin in the Benhar or 
Kaitangata field. Reserves at Ohai total 123,OOO,000 
tons, whilst at Benhar reserves total 103,000,000 tons.

Although the sub-bituminous coals are non- 
coking, and therefore unsuitable for the production 
of pig iron by blast furnaces, they have a low 20 
sulphur content and form low sulphur chars which 
would probably be very suitable for electric smelting 
or the direct reduction of iron sands using the R-N 
and similar process, fand. for steel making*

In view of its proximity to Auckland and the 
principal deposits of iron sands, together with 
the low sulphur content of its coals, the Waikato 
coalfield would be a strong contender as a fuel 
source for an iron and steel industry, using direct 
reduction methods. Cost of Waikato coal delivered 30 
in Auckland would be about £4/1O/- per ton.

The occurrence of lignites appears to be 
confined to the South Island, the most important 
seams being located at Charleston, Canterbury, South 
Otago and Mataura. High moisture and low fixed 
carbon contents render this type of coal a relatively 
poor source of fuel and, in consequence, use of the 
N.Z. lignites for iron and steel-making purposes 
does not seem likely. The west coast lignites have 
the added disadvantage of a high sulphur content. 40

-18- 

OTHER MATERIALS

LIMESTONE! New Zealand has abundant reserves of 
limestone suitable for steelmaking purposes. In the 
North Island, the principal deposits are located in 
the Auckland district, at Kawhia, Napier, Hawkes Bay 
and East Wellington.
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Very large deposits of high-grade limestones 
occur in the north-vest of the South Island in the 
Nelson district, and also down the west coast of 
the South Island.

Total New Zealand production in 1956 was about 
2,200,000 tons of which nearly half was obtained 
from the Auckland district. 10

MAGNESITE: Magnesite deposits extend discontinuously 
for some 120 miles between Maruia and Collingwood in 
the north-west Nelson district of the South Island. 
Seven hundred million tons of magnesite rock, estimated 
to contain 44-79$ magnesite, are available in the 
Upper Takaka River district, 30 miles south-east of 
Collingwood. Production in 1956 totalled 730 tons.

DOLOMITE; Dolomite and dolomitic limestones are
also widely distributed in the Nelson district of
the South Island. Due to the very limited demand for 20
this material, very little exploration work has been
carried out and the tonnage and grade of the various
deposits are largely unknown.

However, as dolomite is usually associated with 
limestone, and limestones are abundant in N.Z., it 
would be safe to assume that adequate reserves of 
limestone exist to satisfy steelmaking requirements.

Production of dolomite in 1956 totalled 2,OOO 
tons.

SILICA; Abundant supplies of silica in the form 30 
of quartz sand is associated with the various iron 
sand deposits.

FLUORSPAR; No information is to hand regarding 
fluorspar deposits in New Zealand. There appears to 
have been no proudction or consumption of fluorspar 
in 1956. Relatively small amounts of fluorspar are 
needed for steel making purposes so that the use of 
imported fluorspar would have little effect on the 
economics of the operation. Landed cost of imported 
fluorspar would be about £30/ton. kO

WATER: At most potential steel plants sites, water 
resources appear to be good and supply installations 
should not entail excessive capital expense for 
moderate rates of production.

Water consumption in steelmaking, adopting the
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methods envisaged in this report, would be of the 
order of several thousand gallons per ton of steel 
product.

POWER RESOURCES

In 1957 installed capacity of generating plants 
in New Zealand reached a total of 1,205,190 K.W. Of 
this total 9^% represented hydro-electric installations, 10 
k% steam plant, and the remainder diesel or petrol 
driven plants. Load factor is about 50-55$ of 
installed capacity.

Preliminary surveys have indicated a probable 
hydro-electric potential of 1,250,000 K.W. in the 
North Island and about 6,OOO,OOO K.W. in the South 
Island. Obviously there is ample scope for future 
hydro-electric development, particularly in the South 
Island, and, despite large coal reserves, doubtless 
the preference for the cheaper hydro-electric power 20 
will continue.

Notwithstanding this large potential, lag in the 
construction of new generating plant, because of 
labour and material shortages during and since World 
War II, has meant that availability of power has 
barely kept up with demand, in spite of a trebling of 
generator output since 1939*

In fact, from 19^1» it has been found necessary 
to impose intermittent restrictions on the use of 
power in both islands. At times the situation 30

-19-

has been aggravated by dry spells, particularly in the 
North. However, following completion of current 
development programmes at Roxburgh in the South Island 
and on the Waikato River and elsewhere in the North 
Island, thepower position is expected to improve in 
the near future.

With the plant now being installed in the above 
mentioned areas, it is hoped to cope with normal 
demand growth on both Islands until 1965- To 
power requirements in the South Island after 
the Benmore scheme has been undertaken and is 
expected to be operating some time after 1965* 
Under normal demand conditions it is expected that 
completion of Benmore will result in surplus power 
being available for some time.
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Apart from the proposed submarine cable across 
Cook Strait, there are no development plans for the 
North Island to cope with demand after 1965. Although 
the Government, as yet, has made no firm decision 
regarding the cable, it is generally felt that a 
submarine cable across Cook Strait is the most 
economic solution to New Zealand's power difficulties, 10 
and that the project will probably be undertaken after 
1965 when Benmore is operating.

Interconnection of the two systems would firstly 
simplify present problems associated with water storage 
and peak capacity because run-off seasons and in­ 
cidence of peak loads are diverse in both islands; 
and secondly, it would give the more rapidly develop­ 
ing North Island access to the large and cheaper 
hydro-electric resources of the South.

As a result of discussions with Mr. E.B. Mackenzie,20 
it appears that existing and projected capacity 
could not support a smelter and steel plant operated 
solely by electricity, and consuming, perhaps 3f500 
K.W»H» per ton of steel product until Benmore begins 
operating some time after 1965» and, even then, 
production would have to be restricted to about 
150,000 tons/year. Further, the plant would probably 
have to be located in the South Island, unless the 
North and South Island systems were interconnected 
by submarine cable. 30

However, the chief obstacle to straight electric 
smelting methods would be the cost of power, which 
Mr. Mackenzie expects to be of the order of 0.75 
pence per K.¥.H, by 1965, if supplied direct by the 
N.Z. Electricity Department. If retailed through a 
local power board, as generally required by the 
authorities, the cost would be in excess of 1.0 
pence per K.V.H. However, it is unlikely that any 
local authority would have the facilities for handling 
the large amount of power necessary for smelting 40 
purposes.

For electric smelting to compete with standard 
blast furnace practice, it has been found overseas 
that the cost of 1 K.W.H. should not exceed five- 
ninths the cost of 1 Ib. of coke. Although blast 
furnace methods are unsuitable for titaniferous 
iron ores as occur in N.Z., the above formula can 
be used as a rough guide to the economics of 
electric smelting in New Zealand.

Applying the formula, and allowing 160 shillings 50
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per ton of coke, the cost of power should not exceed 
0.48 pence per K.W.H. for economic operation* 
Consequently, unless the Government vould be prepared 
to subsidise the cost of power, or pre-heating and 
pre-reduction techniques using coke or coal could 
be incorporated to reduce the cost of power, the 
prospects for electric smelting methods, based on 10 
power generated by public utilities, do not appear 
to be very attractive.

However, sponge iron methods such as the R-N 
process, discussed later in this report, appear to be 
far more promising* Power consumption of the R-N 
process, which produces sponge iron briquettes, is 
only about 125 K.V.H. per ton as against 3,OOO K.V.H. 
per ton of iron produced by straight electric smelting 
methods* The difference in power consumption between 
the two methods is due to the use of coke or chars 20 
in the R-N process as a source of heat instead of 
electrical energy*

Conversion of the R-N product to steel in an 
electric refining furnace (not a smelting furnace) 
would involve an additional power consumption of 
500-600 K.W.H. per ton, thus making a total of 625- 
725 K.W.H. per ton of steel product. When current 
additions to generating plant are completed, the 
North Island system should at least be capable of 
supporting an R-N plant and electric steel refinery 30 
producing 150,000-200,000 tons of steel per year*

If production of iron and steel on a large scale 
is ever contemplated

-20-

the Dusky Sound or Southern Lakes scheme in the 
extreme south would warrant investigation with a 
view to establishing a steelworks and titanium by­ 
product plant using electric smelting and refining 
methods. The plant would be located at Invercargill 
and would have port facilities at Bluff Harbour. 40

The scheme has a hydro-electric potential of 
one million kilowatts which it is estimated, could 
be developed in two units of half a million kilo­ 
watts at a cost of £?0 per kilowatt including cost of 
transmission to Invercargill. The Government has no 
immediate intentions of developing this large 
potential source of power.

It is understood that the scheme is under
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preliminary investigation by the Commonwealth
Aluminium Corporation Pty.Ltd. as a possible source
of power for the extracting of aluminium from alumina
produced from the huge bauxite deposits located in
the Cape York Peninsula of Australia. Consumption of
power in aluminium production is about 25,OOO K.W.H.
per ton of aluminium. 10

One unit of half a million kilowatts would be 
capable of sustaining a production of 1,000,000 tons 
of steel per year. The cost of a fully integrated 
steelworks, incorporating electric smelting would 
be of the order of £8O per ton of annual capacity so 
that the capital cost of establishing a steelworks 
with the above capacity at Invercargill, using 
electric smelting and refining, would be approximately -

Power Installation £35,000,000 
Steelworks 80,000,000 20

£115,000,000

Apart from achieving power costs in the order 
of O.5 pence per K.W.H., an electric steelworks opera­ 
tion at Invercargill would have to contend with 
relatively high freights involved in shipping ore 
from the North Island unless sufficiently large 
reserves of ilmenite could be established in the 
South Island.

In addition to conventional generating methods, 
the possibility of using power generated by nuclear 30 
or gas turbine plants would warrant examination if 
an investigation of the economic potential of New 
Zealand iron sands is undertaken.

Regarding capital costs of power transmission in 
New Zealand, the cost of constructing a 220 volt K.V. 
transmission line over distances of 129-140 miles is 
about £10,OOO per mile including sub-station assembly 
and auxiliary equipment.

METHODS OF PRODUCING IRON

So far the biggest obstacle to the exploitation 40 
of the N.Z. iron sands has been the inability to 
find an economic process for producing iron from 
this finely divided and highly titaniferous material. 
Once this problem is overcome, and iron can be 
produced on a commercial scale, the subsequent
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steel-making processes could be carried out in 
conventional open hearth or electric refining furnaces 
and would present no difficulties.

Processes for making iron which have either been 
attempted in New Zealand or have been suggested as 
a means of treating N.Z. iron sands include -

Blast furnace smelting; 10 
Electric smelting methods; 
Sponge iron techniques such as the 
R-N and Krupp-Renn processes.

BLAST-FURNACE SMELTING;

Over 90$ of the world's pig iron is produced in 
blast furnaces. The operation is performed by 
charging ore, iron scrap, coke and limestone into the 
top of a vertical furnace, some 80-100 feet high, 
which is known as a blast furnace. A continuous blast 
of pre-heated air is fed through nossles about 8 feet 20 
from the bottom of the furnace, the air then passing 
upward through the charge.

The air blast enables the coke in the charge to 
burn and produce the necessary high temperatures. 
Reduction of the ore to metallic iron then

-21-

commences by reactions between ore and carbon monoxide 
gas resulting from the combustion of the coke, and 
between ore and carbon in unburnt coke. The purpose 
of the limestone is to combine with the earthy 30 
constituents of the ore and form a slag.

As the process proceeds, the ore is reduced to 
metallic iron which then melts and trickles to the 
hearth at the bottom of the furnace where it 
accumulates. As it falls, the iron dissolves 
impurities from the coke, ore and limestone, so 
that the pool of iron at the furnace bottom contains 
3-5% carbon, about 1$ manganese, up to 3% silicon, 
and usually a small amount of sulphur and phosphorous.

The limestone reacts with the earthy constituents kO 
in the ore and forms a slag which also melts. This 
trickles down the furnace with the iron to the 
hearth where it forms a liquid layer floating on the 
iron. Two tap holes near the bottom of the furnace 
enables the iron and slag to be drawn off from time
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to time* Hot gases leaving the top of the furnaces 
are used for preheating the air blast.

Except for rare stops for repairs to the fire­ 
brick lining about once every two years, blast 
furnaces operate continuously. A large blast 
furnace can produce 1OOO-1500 tons of pig iron per 
day. The production of 1000 tons of pig iron from 10 
rich ore requires about 2,000 tons of ore, 8OO tons 
of coke, 50O tons of limestone and 4,000 tons of air.

A modern blast-furnace plant must include not 
only the furnace itself and at least three stoves 
for preheating the blast, but also an enormous battery 
of bins for the storage of raw materials, a coke- 
oven plant for producing fuel, blowing and pumping 
equipment for air and water, ladles for taking away 
the pig iron and slag, a casting machine for casting 
the iron in the form of pigs, and plant for disposing 20 
of and conveting the slag and other by-products into 
marketable forms.

The capital cost of blast furnaces and auxiliary 
equipment would be of the order of £50-£60 per ton 
of annual pig iron capacity exclusive of steel- 
making plant and rolling mills. Conventional blast 
furnace methods are not amenable to small—scale 
operation.

Due to the formation of titaniferous accretions 
and slags of high viscoscity, which interfere with 30 
the working of the furnace, ores containing more 
than 2% titanium dioxide cannot be economically 
smelted in the blast furnace.

Normally the sulphur content of the pig iron 
should not exceed 0.08$. Sulphur is mainly introduced 
into the furnace by the coke which should contain 
less than 1.25$, otherwise the sulphur content of 
the pig iron will rise above permissible limits.

Blast furnace cokes must also have high strength 
to withstand the large internal pressures exerted 40 
by the charge within the furnace column. Weak cokes 
and chars would be crushed by internal pressure 
and would choke the furnace.

Between 1914 and 1918» abortive attempts were 
made to smelt titanomagnetite iron sands in a blast 
furnace at New Plymouth, N.Z. The operation failed 
because of the high titanium content of the ore, and 
also because the fine nature of the iron sands clogged 
the furnace blocking off the air blast.
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ELECTRIC SMELTING METHODS:

Electric smelting has been partly discussed 
under Power Resources, where it was considered that 
prospects for straight electric smelting of N.Z. iron 
sands based on power generated by public utilities, 
do not appear very attractive for two reasons, namely -

1. Sufficient power to permit production on 1O 
a restricted scale would not be available 
until some time after 19<55»

2. Power costs would probably be too high
for economic operation unless subsidized.

It was also considered that, if large-scale 
production of iron and steel were ever contemplated, 
the Dusky Sound or Southern Lakes, hydro-electric 
scheme

-22-

would warrant investigation with a view to establish- 20
ing a steelworks at Invercargill using electric
smelting and refining methods. It was estimated that
the capital cost of establishing such a plant with
a capacity of one million tons of steel per year would
be of the order of:

Power Installation £35,000,000 
Steelworks 80,000,000

£115,000,000

In the electric processes, ore, coke and lime­ 
stone (if necessary), are charged into a furnace fitted 30 
with three carbon or graphite electrodes. The 
electrodes are connected to a three phase source of 
alternating current which is conducted between the 
electrodes through the charge by the coke. The 
furnace has no external air supply.

The resistance of the coke to the current 
produces the high temperatures necessary for the 
reduction of the ore to metallic iron. Molten 
iron and slag trickle downward to the furnace bottom 
where they are drawn off through tap holes as required. ^O 
Gas produced by the reaction between the carbon in 
the coke and the oxygen in the ore, consisting mainly 
of carbon monoxide, has a high calorific value and 
can be utilised in subsequent steel-making processes. 
The absence of any air blast, permits the use of weak 
cokes or chars in the electric-Turnace and the treat­ 
ment of finely-divided ores.
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Further, since the necessary heat is supplied 
electrically, the coke or char is solely employed as 
a reducing agent. As a result, the coke consumption 
per ton of pig iron is some 6O% less than that of 
the blast furnace. This enables electric smelting 
methods to tolerate cokes and chars containing up to 
2$ sulphur. 10

Electric smelting methods are adaptable to 
small-scale operation and furnaces are made with 
capacities ranging upwards from 50 tons of pig iron 
per 24 hours. Power consumption is generally about 
3,OOO K.¥.H« per ton of pig iron. Cost of an electric 
pig iron smelter for a production rate of 100,000 - 
200,OOO tons of pig iron per year wuld be about £20- 
£25 per ton of annual pig iron capacity, exclusive 
of steel making plant, rolling mills, etc.

In 1949» electric smelting tests were carried 2O 
out at Onekaka, N.Z. under the direction of the 
Department of Industries and Commerce. The object 
of the tests was to demonstrate that N.Z. titano- 
magnetites could be smelted in a continuously operated 
electric furnace to produce a steel-making pig iron 
and a suitably fluid slag. The tests were also 
required to check the suitability of Waikato char as 
a reducing agent for electric pig iron smelting.

The tests, resulting in the production of some 
20 tons of good quality pig iron, indicated firstly, 3O 
that N.Z. titanomganetites were amenable to continu­ 
ous smelting in an electric furnace, and secondly, 
that Vaikato char would be a satisfactory reducing 
agent.

The operations of the Quebec Iron and Titanium 
Corporation in Quebec, Canada, constitute an an 
interesting overseas development in electric smelting 
of ilmenite. This Company, a subsidiary of Kennecott 
Copper Corporation and the New Jersey Zinc Company, 
is successfully operating a five furnace electric 40 
smelter at Sorel and treats 600,000 tons of ilmenite 
per year to produce 200,000 tons of pig iron and 
270,000 tons of slag containing 70% TiOg.

The ilmenite occurs in hard rock deposits at 
Allard Lake, located 22 miles north of Havre St 
Pierre, the shipping point on the north shore of 
the Gulf of St. Lawrence. Ore reserves stand at 
112,000,000 tons containing 36% Fe and 32$ TiOg. 
The ore is shipped 540 miles up river to the 
smelter site at Sorel. 50
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The slag by-product, valued at about £12 per ton, 
is shipped kO miles downstream to Varennes, where it 
is converted into titanium pigment. The pigment 
plant is owned by Canadian Titanium Pigments Limited, 
a subsidiary of the National Lead Company. The 
success of the smelting operations is largely due 
to low-cost power and the ability to produce a 10 
valuable slag by-product,

SPONGE IRON TECHNIQUES;

Major problems facing steel producers today 
include the gradual depletion

-23-

of high-grade ores and suitable coking coals for 
blast furnace operations, and the enormous capital 
costs involved in blast furnace installation today.

Declining ore-grade has been temporarily over­ 
come by subjecting low-grade ores to various pre- 20 
concentration techniques, whilst processes are also 
being developed to produce metallurgical coke by 
compacting non-coking coals by high pressures prior 
to treatment in coke ovens,

As an alternative means of overcoming metal­ 
lurgical difficulties associated with the use of poor 
ore and coal types, and also of eliminating the blast 
furnace stage from steel-making, sponge iron processes 
are receiving a great deal of attention overseas at 
the present time. The sponge iron product may be of 30 
sufficient purity to be charged directly into electric 
furnaces for the production of high-quality steels. 
The sponge iron product may also be used as a high- 
grade feed replacing iron scrap in existing blast 
furnaces.

Some of the sponge iron processes are very 
flexible. They are amenable to relatively small- 
scale operations and can treat high or low-grade 
ores, complex ores containing titanium, nickel, base 
metals, etc, and finely divided ores. Unlike the 4O 
blast furnace, the conversion of ore to iron is 
carried out at temperatures below the melting point 
of iron.

Sponge iron processes are also referred to as 
Direct Reduction Processes, The latter term is used, 
firstly, because a ferrous product suitable for 
steel making can be made directly from ore without
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the melting phase and, secondly, because a ferrous 
product can be obtained directly from low quality ores, 
too low in iron content,or too complex to be smelted 
in blast furnaces without prior treatment.

Sponge iron processes which are of importance 
in connection with a steel industry based on N.Z. iron 
sands include the Krupp Renn and R-N processes. These 10 
have reached an advanced stage of development and are 
discussed below. Other processes, which are still 
in the experimental stage include the H-Iron, Esso, 
Nu-Iron, Madaras and ORF processes.

The Krupp Renn Process; This process was developed 
over 2O years ago by Fried Krupp of Germany. It has 
been widely applied, particularly during the last 
war, and plants are operating on a commercial scale 
in Germany, Spain, Greece and elsewhere. Plant 
capacities range from 20,000 tons to ^00^000 tons per 20 
year of ferrous product.

Basically, the Krupp Renn process involves the 
continuous reduction of iron ore in a rotary kiln at 
temperatures below the melting point of iron.

The charge, consisting of ore, coke and limestone, 
is conveyed into the kiln which, slopes downwards 
towards the discharge end of the kiln. The kiln 
is slowly rotated causing the charge to travel slowly 
towards the discharge end. Heat for the process is 
supplied by a set of burners which operate inter- 30 
mittently at the discharge end of the kiln. The 
burners are generally fired with powdered coal or 
fuel oil.

As it passes down the kiln the charge is first 
preheated and then the ore reduced to sponge iron by 
carbon in the coke and carbon monoxide gas produced 
by the combustion of the coke. The earthy material 
in the ore combine with the lime to form a pasty slag. 
Towards the discharge end of the kiln the sponge 
iron forms nodules, 1/16" to 1y" in diameter, which kO 
are dispersed through the pasty slag.

On discharge from the kiln, the mixture of slag 
and iron nodules is quenched in water and then 
selectively crushed to release the more friable 
slag. The crushed product is then conveyed to 
magnetic separators which recover the nodules. 
Iron content of the nodules is about 9O-95$ Fe.

Course material is not required as a reducing
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agent. The process operates equally well with poor 
quality cokes, coke breeze (coke particles less than 
3/4" in diameter) chars produced from non-coking 
coals and charcoal.

The chief disadvantages of the process is that 
low sulphur fuels must be used, frequent relining of 
the hot zone of the kiln is required whilst there 10 
is a tendency for accretions to be formed on the walls 
of the kiln.

-24-
The Krupp Renn process is capable of treating 

a wide range of ores, including titaniferous iron ores, 
and there appears to be no technical reason why the 
process should not be adaptable to the treatment of 
N.Z. iron sands. The capital cost of a Krupp Renn 
plant installed in New Zealand would be about £20- 
£25 per ton of annual capacity of ferrous product.

The R-N Process; This process has been recently de- 20 
veloped jointly by the Republic Steel Corporation and the 
National Lead Company of America. Research extended 
over some thirteen years and included the construction 
of a large pilot plant in Alabama, U.S., which to 
date has successfully treated over 100,000 tons of 
ore. The construction of commercial plants is now 
being undertaken in the U.S.

Like the Krupp Renn process, the R-N is a 
rotating kiln process which can treat difficult ore 
types including titaniferous ores, and use poor 30 
quality fuels. Ore plus carbonaceous material and 
limestone are fed into a rotating kiln, where the 
ore is reduced to sponge iron and the limestone 
combines with the earthy materials to form a cinder 
rather than a slag.

The kiln is fired by natural gas or fuel oil. 
Materials discharged from the kiln are quenched and 
separated by screening and by gravity and/or 
magnetic methods. Unburnt carbon fuel is cleaned and 
returned to the kiln for re-use. 40

Gravity and/or magnetic concentrates are treated 
by grinding in ball mills and further gravity and/or 
magnetic separation methods to free the iron from the 
non-ferrous product. The iron product is then 
compressed into briquettes weighing from 25-30 Ibs. 
each. Iron content of the briquettes range from 
7O$ to over 90$ Fe, depending on the grade of the 
ore need.
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Advantages claimed for the R-N process over the 
Krupp Renn process are:

(1) Greater tolerance to sulphur in fuels and 
ores:

(2) Lower operating temperatures and better 
temperature control resulting in more 
stable operation. 10

(3) Lower kiln maintenance costs and less 
tendency to form accretions due to the 
lower operating temperatures*

The R-N process would afford a promising line 
of investigation if the search for an economic method 
of treating N.Z. iron sands were under-taken, Using 
titanomagnetites, or ilmenites, the process could 
be expected to give, in addition to a high-grade iron 
suitable for use in electric or open hearth furnaces, 
a titanium rich, non-ferrous product, vhich might 20 
warrant pigment manufacture.

Research already undertaken by the D.S.I.R,. in 
New Zealand indicates the char made from Waikato coal 
be used as the reducing agent in the R-N process, 
whilst the volatiles, resulting from the conversion 
of the coal to char, could also be used to fire 
the kiln instead of natural gas or fuel oil.

Capital cost of an R-N plant installed in New 
Zealand would be roughly the same as for the Krupp 
Renn, namely £2O-£25 per ton of annual capacity of 30 
ferrous product.

Mason Bros. Mesco Ltd. of Auckland are the New 
Zealand representatives of Republic Steel Corporation, 
the manufacturers of plant used in tlae R-N processj 
Mason Bros,, Mesco Ltd<, recently consigned a sample 
of N.Z. titanomagnetite to Republic Steel for pre­ 
liminary metallurgical testing, in order to assess 
the applicability of the R-N process to New Zealand 
iron sands.

PRELIMINARY ECONOMIC STUDY 40

Due to the impossibility of obtaining precise 
information at this stage, the following example 
should only be treated as a very rough guide to the 
capital and production expense which would be 
involved in an iron and steel enterprise located in 
New Zealand.
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In the calculations, the following general 
assumptions are made:

-25-
1 • The ore source is the titanomagnetite deposit 

at Muriwai Beach;
2. Ore is reduced in an R-N plant;
3. R-N iron product is refined by electric 10 

methods;
4. Production rate is 350,000 tons of finished 

steel products per year;
5. Manufacture is restricted to simple types

of products such as medium sections, merchant 
bar and wire rod, sheet and wire;

6. Iron and steel plant is located in the
Auckland district, near road, rail and power.

COST OF ORE PRODUCT.TON:

Outline of Methods; Production of titanomagnetite 20 
from the raw sard would involve first mining and 
then treating the sand in a mill to separate quartz, 
ilmenite, etc. from the titanomagnetite.

The type of mining method to be adopted would 
largely depend on the nature of the deposits and the 
production rate. For low-lying deposits, bucket or 
suction dredging on floating pontoons might be 
applicable.

For deposits located above ground water level, 
possible methods would include excavation by wheel 30 
tractor/scraper combinations, bucket wheel dredging, 
dragline methods and excavation by power shovels. 
In the example it is assumed that mining is carried 
out by tractor/scraper units.

The raw sand would be amenable to simple treat­ 
ment processes utilising the specific gravity 
differences between the minerals and the highly 
magnetic properties of the titanomagnetite, Basic 
items in such a process would probably be Humphrey 
spirals and magnetic separators. Separators using 40 
permanent magnets, which require no energising power, 
would possibly be suitable.

The sand would first be fed into Humphrey 
spirals to effect a gravity separation of the lighter 
quartz sand from the heavier iron minerals. The 
resulting concentrate would then be treated
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magnetically to separate the ilmenite from the 
titanomagnetite* The ilmenite would be stacked 
for possible future use, whilst the titanomagnetite 
would be railed to the reduction plant.

In estimating the costs of ore production, the 
following main assumptions were made:-

1. The raw sand contains 20$ of recoverable 10 
titanomagnetite;

2. Reserves of titanomagnetite total 18,000^000
tons; 

3« Titanomagnetite concentrate contain 50*$
recoverable ironj 

4. Plant operates 3 shifts per day, 32O days
per year;

5» Supervision costs £1.5 per man hour; 
6. Labour costs £O,75 per man hour; 
7« Power consumption is 5*0 K.W.H. per ton 20

of mill feed casting 0.75 pence per K.W.K. 
8. Water consumption is 2«0 tons of water per

ton of mill feed costing £0.01 per 1OOO
gallons.

Production Rate; The production of 350,000 tons 
of steel per year wouJ.d require 700,000 tons of 
titanomagnetite concentrates containing 50$ recover­ 
able iron. This would involve mining and treating 
11,000 tons of raw sand per day for the recovery of 
2,200 tons of concentrates, calculated on the basis 30 
of a 320 day operating year.

Capita..! Costs;

Mining plant £2CO,000
Mill 350,000
Other plant 270 ,, 000
Rail Extensions 300,000
Access roads 140,000
Housing 234,000

£1,494,000
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Operating Costs 5
Cost/ton Concentrates

Mining £0.445
Milling 0.215
Transport 0.266
Supervision 0.049 10
Royalties 0.05O
Miscellaneous 0 . 050

1*075

say £1 .1Oq 

METAL PRODUCTION COSTS;

A. Production of Sponge Iron by R-N Process s A 
description of this process has already been outlined 
under the heading of "Methods of Producing Iron". 
The costs given below are based on cost information 
quoted in a report on the R-N Process which was 20 
published in the Journal of Metals, July, 1958.

In estimating the coats in producing 
tons sponge iron per year, the following assumptions 
were made s

1 . Cost of concentrate containing 50$ recover­ 
able iron is £1.10 per ton.

2. Cost of char made from Waikato coal is 
£10 per ton.

3« By-product vola tiles froo charring process,
costing £0.02/100,000 B.T.U, are used to 30 
fire kilns .

4. Limestone costs £3.0 per ton.

5. Power costs 0.75 pence per K,W e H.

6. Water costs £0.01 per 1,OOO gallons.

7« Labour costs £0.75 per man hour.

8. Supervision costs £1.5 per man hour.

9. Administration costs equal costs of 
supervision;

10, Cost of tailings and waste disposal is
£0.05 per ton of tailings, etc. 40
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Capital Costs;

Reduction Section 
Roughing Section 
Finishing section 
Briquetting section 
Storage & materials handling 
Total direct equipment 

installed

Site development
Services
Total other direct costs
Engineering
Spares & operating supplies
Total indirect costs
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2,545,600
932,000

1,925,600
792,100
284.700

276,900
148,100

1,036,000
276,000

6,480,000

425,000

1,312,000 

£8,217,000

10

-27- 20
Operating Costs:

Units per long ton of

Concentrates 
Char 
*Limestone

Fuel
Power
Water (make up)
Grinding balls and liners
Kiln relining allowance
Briquetting press (tools &
All other maintenance,

labour & materials
Laboratory, labour and materials - 
Direct operating labour 
Supervision 
Administration 
Tailings & Waste

*Liraestone may be unnecessary

Briquettes

Quantity

2.0 tons
0.5 tons
0. 1 tons

7.5x106B,T.U.
127 K.W.H.
1160 Galls.

—
—

dies) -

_
rials

0.41 6 Man Hrs.
0.065 Man Hrs.

—
1.5 tons

T

Cost

£2.200
5.000
O.3OO

1.500
0.397
0.012
0.097
0.092
0,101

0.892
0.092
0.312
0.098
0.098
0.075
11.266

Say £11.500

B« Steel Production:
Outline of Process;
the iron briquettes in an electric furnace to reduce
the amount of impurities, addition of carbon and

The operations comprise refining

30
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ferro-alloys to bring the metal to the desired 
composition, and finally, shaping in mills to produce 
the finished products.

Iron briquettes produced from titanomagnetites 
by the R-N process would probably be sufficiently low 
in phosphorous and sulphur to be charged directly 
into an electric melting furnace without prior treat- 10 
ment in open hearth furnaces.

In the refining process, the briquettes would 
be charged into the electric furnace with appropriate 
amounts of Limestone, Silica, Fluorspar and powdered 
char to form a slag. The purpose of the slag would 
be to protect the steel from oxidation and to deoxidize 
and desulphurize the steel.

Towards the end of the process the steel is 
brought to the desired composition by the addition 
of carbon in the form of anthracite, and various 20 
ferro alloys containing silicon, manganese, chromium, 
vanadium, etc. The steel is finally cast into ingots 
by pouring the liquid steel into tapered ingot moulds.

After cooling, the moulds are stripped from the 
ingots which are then rolled in primary mills to form 
blooms and slabs. These two primary shapes are then 
passed through secondary mills to form the various 
finished products desired.

Production Ratet The following annual production
has been assumed: 30

Iron briquettes fed to electric 350,000 tons
furnaces
Steel Scrap " " "
furnaces 20,OOP "

Less metal loss (about 5$) 

Steel Ingots
Blooms and slabs
Medium Sections 
Merchant bar and wire rod 
Sheet 
Wire

370,000 
20 , 000

350,000
35O,OOO
80,000 
110,000 
100,000 
60.000

350,000

11 
11

11
11

11 
II
11 
11

It
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Estimation of Costs; The costs given below are based 
on estimates for an iron and steel plant submitted 
in 1947 by John Miles & Partners Ltd., consulting 
engineers to the then N.Z« Iron and Steel Commission.

In making the estimates shown below, the following 
assumptions were made: 1O

(a) Ingot Production;

1. Cost of iron briquettes and iron
scrap is £11.5 per ton and 1.06 tons 
are required per ingot ton.

2. Power consumption is 500 K.W.H. per 
ingot ton costing 0.75 pence per 
K»W«H«

3. Electrode consumption is 20 Ibs. per 
ingot ton costing £0.05 per Ib.

4. Labour and supervision required 2O 
totals 4 man hours per ingot ton 
costing £0.9 per man hour.

5. Cost of materials including limestone, 
fluorspar, sand and cooling water is 
£O.5 per ingot ton.

6. Maintenance, administration and other 
costs total £1.O per ingot ton.

(b) Finished Products; In the absence of any 
reliable information at this stage, costs 
of finished products are determined from 30 
the ratios of costs of finished products to 
cost of ingots as estimated by Miles and 
Partners.

The ratios are:
Product cost/ingot cost

Ingot Steel 1.00
Blooms 1.19
Slabs 1.29
Medium sections 1.46
Merchant bar and 4O
wire rod 1.53
Sheets 1.70
Wire 2.14
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Capital Costs:

(a) Steelraaking:

Ten 2500 K.¥. electric arc 
furnaces installed with 
auxilliary electrical and 
materials handling equipment 1,000,000

Rolling mill including ingot 1O 
stripper, soaking pits, bloom­ 
ing and section mills, 
reheating furnaces, finishing 
equipment, etc. 5,9OO,OOO

Sheet mill installed with 
auxilliary equipment 3,1OO,OOO

Wire mill installed with 
auxilliary equipment 1,400,000

£11,400,OOO

(b) Miscellaneous Items common to 20 
Briquette and Steel Production: £

Carbonisation and by-product 
plant 1,200,000

Electrical installation and 
distribution including 
transformers, cabling and 
distribution boards 610,000

C/forward £1,810,000

-29-

B/forward £1,810,000 30
Pumping station, reservoirs, 
water treatment, drinking 
water systems 300,000

Engineering shops and offices, 
including machine tools and 
equipment, laboratories, stores 
and departmental offices 800,000
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Rail facilities, including
tracks, sheds, locomatives,
cranes, wagons, yard lighting
and weighbridge 700,000

Roads, lighting, vehicles and 
weighbridges 200,000

Housing and amenities for half 1O 
work force 1,760,000

£5,570,000

Operating Costs;
(a) Cost of Steel Ingots;

Cost per Ingot Ton
£

Metallic raw materials 12.20 
Power 1.56 
Electrodes 1.00 
Labour & Supervision 3.60 20 
Materials 0.50 
Maintenance, etc. 1 a OO

Say 

(b) Cost of Finished Products;

Product cost/ Cost to

Ingot Steel
Blooms
Slabs
Medium Sections
Merchant bar &
wire rod
Sheets
Wire

Ingot Cost
1.00
1.19
1.29
1.46

1.53
1.70
2.14

nearest £
20
24
26
29

31
34
43

30

INVESTMENT COSTS;
(a) Cost of Plant;

Ore Production £1,494,000
Sponge iron production 8,217,000
Steel production 11,400,000 40
Miscellaneous items 5,570«OOP

£26,681,OOO

(b) Company Formation Cost; Cost of pre­ 
liminary investigations, vendors 1
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interests, underwriting and other expenses
of company formation are assumed to be
••• ... ••• ... £2,OOPjOOP

-30-

(c) Total Capital Costs;
£

Plant Installation 26,681,000 10 
Company formation 2 ,OOP,OOP

28,681,000 
Contingencies 2,868,000

£31,549,000 

say £32,000,000

Investment Cost:

Investment costs comprise depreciation on
plant at 7$ per annum, together with
return of total capital investment spread
over 25 years, plus interest calculated on 2O
the basis of 15$ on half the total capital
investment.

Investment costs per annum are as follows:

Depreciation £1,867,670
Amortisation

Capital return 1,280,OOO 
Interest 2,400,OOP

£5.5^7.670

Investment costs per ton of steel products
on a 350,000 tons per year basis is thus 30
£15.9, say £16.0 per ton of steel products,

WORK FORCE;

Labour consumption in supervision, administration, 
productive operations, maintenance and laboratory 
work would be of the following order:

Operation Man hours/tons of product

Production of ore 0.3
Production of sponge iron 0.7
Production of steel ingots 4.O
Production of finished products 4.0 40

Total work force would be approximately 1200 men.
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SUMMARY OF COSTS;

(a) Capital Costs;
Plant and installations 
(re-arranged)

Ore production plant 
R-N plant and char production

Steel furnaces and rolling 
mills
Electrical installations
Water supply
Roads
Rail facilities
Housing and amenities 

Expenses of company formation

Contingencies

Say

670,000
9,417,000

12,200,000
710,000
350,000
340,000

1,000,000
1,994,000
2,000.000

£28,681,000
2.868,000

£31.549.000 

£32.OOO.OOO

10

20

-31-

(b) Total Production Costs; In addition to 
giving total estimated production costs, 
the following table shows for comparison 
the approximate value of similar finished 
products imported into New Zealand during 
the first nine months of 1958 -

Product Output Operating Investment Total Pro- 
Tons cost/ton cost/ton duction

cost/ton

Concentrates 700,000 
Sponge Iron 350,000 
Ingot Steel 350,000

1.1

Blooms ) 
Slabs ) 
Medium
Sections 

Merchant bar
& wire rod 
Sheets 
Wire

350,000

11.
20

24
26

80,000 29

110.000
100,000
60,000

31
34
43

16

16
16
16

45

%
59

Value of 
similar 
products 
imported 
N.Z. 1958, 
Cost/ton 

£

43

7* 
54

Excluding galvanized sheet and tinplate.

30

40

933.
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COMMENTS ON COST;

The above preliminary economic study indicates 
that the capital cost of an integrated steel plant 
located in the Auckland district, using local raw 
materials and producing 350,000 tons of the simpler 
types of finished steel products, would be in the 
order of £90 per ton of annual capacity, 10

For other production rates, the capital cost 
per ton would vary inversely with the production rate, 
lower output resulting in higher capital costs per 
ton of annual capacity and vice versa. For example, 
a plant located as above, but producing only 200,000 
tons of finished products per year, would cost 
perhaps £110-130 per ton of annual capacity.

For a given production rate, capital costs in 
the less developed and more remote districts, such as 
Lake Taharoa, would be considerably higher, due to the 20 
greater expense involved in road, rail and power 
line construction. In such cases higher capital 
charge could be reduced by increasing production 
rates and/or amortizing capital on say a 5O year 
basis instead of 25 years as adopted in the previous 
example.

¥ith regard to operating costs, critical factors 
would be ore, coal and power costs. The cost of ore 
would depend largely on the concentration and 
distribution of the iron ore minerals in the sands, 30 
dimensions of the deposits, depth of overburden 
depth to ground water level j mining and milling 
methods, and distance of deposits from the metal 
production plant.

To illustrate the importance of ore costs, it 
is assumed that a metal production plant is located 
in Dunedin, as is proposed by the New Zealand 
Development Corporation, and that processes adopted, 
production rate, capital cost, cost of raw materials 
(other than ore), labour, power, etc, remain the 40 
same as those in the above economic study.

Under such conditions the cost of ore would rise 
from the estimated £1•1 per ton to at least £4=0 per 
ton because of the additional freight and handling 
involved in transporting concentrates from the North 
Island to Dunedin. The effect of increasing cost of 
ore to £4/ton would be to increase the cost of steel 
ingots from £2O/ton as previously estimated to £26/ 
ton with corresponding increases in the costs of 
finished products* 50
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With a plant located at Dunedin, use of South 
Island ilmenites would result in somewhat lower 
freight and handling charges. However, any freight 
advantage so obtained would be probably more than 
offset by the much lower iron content of the ilmenites 
compared with the titanomagnetites.

Estimated operating costs for sponge iron 10 
production also indicate that the cost of char 
reductant, and hence the cost of coal from which it 
is

-32-

derived, is even more critical than the cost of ore. 
For this reason the location of the metal reduction 
plant should be as close to both ore and coal sources 
as possible*

Power costs have been previously discussed. In 
the absence of some form of Government subsidy, minimum 20 
power costs that can be expected would be 0.75 pence 
per K.W.H.

BY-PRODUCTS FROM R-N PROCESS

Analyses of N.Z. titanomagnetites and ilmenites 
show the minerals contain significant amounts of 
titanium and vanadium which might be worth recovering 
from R-N waste products.

Using titanomagnetites, the cinder product would 
possibly contain in the order of 40~5°$ titanium 
dioxide, TiO and 1.8-3$ vanadium pentoxide, VgO^. 30
Using ilmenites, the cinder would perhaps contain 
80-90$ Ti02 and 0.2-0.5$ VgO .

TITANIUM PIGMENT: The obvious application of titan­ 
ium enriched cinders from the R-N treatment of N.Z. 
iron sand minerals would be for the manufacture of 
titanium pigment. However, as chromium compounds are 
strongly coloured, to be suitable for pigment 
manufacture, the chromium content of the cinder 
would need to be less than 0.1$ chromic oxide, Cr^Oo* 
Analyses indicate the cinder would meet this kO 
specification. Vanadium also has strongly coloured 
compounds and would have to be removed at some point 
in the pigment-making process.

Exhibit 5 - Palmer's 
Preliminary Report, 

935. April 1959



Exhibit 5 - Palmer's 
Preliminary Report, 
April 1959

The R-N cinder product would probably be amenable 
to the methods adopted at Varennes and elsewhere for 
the manufacture of pigment from titanium enriched 
slags. These involve leaching slag with sulphuric 
acid, filtration, precipitation of titanium hydroxide, 
various purification processes, conversion of 
tianium hydroxide to dioxide in kilns, grinding and 10 
bagging.

Most titanium pigment is used in the paint 
industry. However, other industries, such as paper, 
rubber and plastic industries are taking increasing 
quantities due to the popularity of light, bright 
colours. ¥orld consumption of titanium pigment is 
expected to double in the next 10 or 12 years. 
Current price of Tasmanian pigment, bagged and deliver­ 
ed in Sydney is £A260 per ton.

VANADIUM; About 75$ of the world's vanadium is 20 
consumed by the steel industry for the production of 
engineering steels, cast irons, high speed and other 
tool steels. Vanadium is increasingly employed in 
the manufacture of aluminium vanadium alloys, high- 
strength titanium alloys, and as pure, ductile metal 
for cladding in atomic power stations.

Vanadium compounds are also used in the production 
of coloured glazes for porcelain enamel and ceramic 
ware; as driers or colour fixatives in paints, dyes 
and inks, and as catalysts in chemical processes 30 
involving production of sulphuric acid and various 
organic chemicals.

An interesting new, and potentially large out­ 
let for vanadium is the use of vanadium pentoxide in 
motor car exhaust systems to reduce air pollution 
and smog in metropolitan areas.

Current U.K. price of vanadium pentoxide is 
about stg. 9/- per pound. Excluding the U.S.S.R. 
world production of vanadium totals about 7,000 tons, 
of which 6,50O tons is produced in U.S.A. Very 4O 
large vanadium deposits are under development in 
the Transvaal, South Africa.

PRELIMINARY INVESTIGATION PROGRAMME

The purpose of the investigation would be to 
obtain all the data necessary for an accurate 
assessment of the economics involved in establishing
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a steel industry in New Zealand. Besides the deter­ 
mination of mineral reserves, the field unit would 
closely study processes, sources of power, coal and 
other raw materials, labour freights, access and 
N.Z. costs and conditions generally.

Prior to the commencement of the investigation, 
either the principal mineral deposits should be held 10 
under exclusive prospecting titles, as provided by 
the N.Z. Mining Act, or official assurance given that 
such titles would be granted.

Initial applications for prospecting or mining 
rights should cover the following areas in the North 
Island -

Muriwai Beach to Manukau Heads; 
Lake Taharoa.

Some reconnaissance work would be required to determine 
the precise location of the deposits in these areas. 20 
Following the initial applications, further reconn­ 
aissance surveys would be needed to locate other 
areas worth taking up, including potential sources 
of other raw material such as limestone, dolomite 
and magnesite. Reconnaissance of the more accessible 
areas would be carried out by car or jeep. Those 
less accessible would have to be examined by air.

The main investigation programme vould include:

Exploration to determine mineral reserves;
Study of processes, power, including power 30 
generated by atomic energy and gas turbines, 
sources of raw materials, N.Z. costs and 
conditions generally;

(c) Negotiations to determine the extent of 
Government aid and participation;

(d) Economic studies.

EXPLORATION;

The more important areas would be investigated 
first, commencing, say at Muriwai beach. The 
deposits would be tested above and below ground 
water level by churn drilling or other methods of 
drilling cased bores. Drilling in sand would be 
performed rapidly and at relatively low cost. 
Assuming drilling was carried out by outside contract, 
costs should be in the order of 10/- to 15/- per 
foot.
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During drilling, depthof each run and particulars 
of the ground intersected by the drill would be 
recorded in a log by the drilling supervisor. Drill 
cuttings would be sampled and assayed. Tonnage and 
grade would be computed from assay results and data 
in drill logs. Drill samples would be bulked together 
and subjected to separation testing to determine most 10 
suitable treatment methods and probably mineral 
recoveries under operating conditions.

PROCESSES.?

A close study of the various iron-making 
techniques would be necessary. Principal methods 
include both electric pig iron smelting, with or 
without preheating and pre-reduction of the ore, 
and the manufacture of sponge iron products by 
direct reduction methods. Processes capable of 
producing enriched slags or cinders, suitable for 20 
manufacture of titanium and vanadium by-products, 
would receive particular attention.

Bulk samples of titanomagnetite, ilmenite, coal 
and other raw materials would have to be sent overseas 
for metallurgical testing to determine composition of 
products to be expected from a particular process, 
metal recoveries, whether titanium and vanadium by­ 
products could be extracted, and to indicate costs 
on a commercial scale.

-34- 30 

GOVERNMENT:

Discussions on a Ministerial level would be 
necessary to determine the extent of Government aid 
and participation. Subjects discussed would doubt­ 
less include taxation, subsidies, protective tariffs, 
rail freights, housing, long-term mineral concessions, 
and other matters beyond the province of this report.

ECONOMIC STUDIES;

These would cover various processes, plant
locations, production-rates and use of different 40 
raw materials. Examples which come to mind 
include:

1. Direct reduction plant located at
Auckland. Production restricted to
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sponge iron products. Sponge iron refined 
in Fletchsr plant. Excess sponge iron 
exported. Annual production - 150,000 tons; 
350,000 tons. Raw materials: ¥aikato coal} 
titanoaiagnetite; blend of titanomagnetite 
and ilmenite.

2. Steel plant incorporating direct reduction 10 
methods located at Auckland with and with­ 
out by-product plant. Annual production : 
150,000 tonsj 350,000 tons; 500,000 tons. 
Raw materials; ¥aikato coal; titanomagnetite| 
blend of titanomagnetite and ilmenite.

3« Steel plant incorporating direct reduction 
methods located at Lake Taharoa, with and 
without by-product plant. Annual production! 
350,000 tons; 650,000 tons, 1,000,000 tens. 
Raw materials: Waikato coal; Taranaki coal; 20 
titanomagnetite.

4. Steel plant incorporating electric smelter 
and by-product plant, located at Invercar- 
gill, with and without preheating and/or 
pre-reduction. Power source: Dusky Sound 
scheme financed by private enterprise; 
N.Z. electricity system. Annual productions 
1,000,000 tons; 2,000,000 tons. Raw 
materials: Ohai coal; Benhar coal; 
titanomagnetite; ilmenite; blend of 30 
titanomagnetite and ilmenite.

APPROXIMATE COSTS AND DURATION OF THE 
PROGRAMME

The duration and costs of a programme to 
evaluate N.Z. iron sand resources will be largely 
influenced by the extent of Government aid and 
other uncertain factors such as accessibility of 
deposits, the number and depth of drill holes required 
and the ultimate scale of the steel-making operations 
envisaged. As a result, time and cost estimates are 40 
difficult to make at this stage.

In the following estimates it is assumed that -

1. Government aid is restricted to assays, testing 
of samples, etc. by D.S.I.R.

2. Duration of the programme is 2 years;
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3. Drilling, other than shallow hand drilling, is 
performed by outside contractors.

Personnel; The field unit would be manned more or 
less along the following lines:

-35-

Occupation No. Required Cost/Year

Chief Engineer 1 £5,OOO 10 
Asst. Chief Engineer 1 2,500 
Junior Engineers or geologists 3 5»000 
Office Manager 1 2,50O 
Prospectors 2 3,50O 
Miscellaneous: Clerk,

mechanics, drivers, cook
and general J_2 .L2.JL222

20 £37.50O

The Chief Engineer would preferably be a graduate 
from a recognised mining school or university of at 20 
least 10 years standing. In addition to possessing 
an adequate knowledge of mining and metallurgical 
methods he should have extensive experience in 
exploration techniques and the economic appraisal 
of mining properties. He should also possess the 
administrative and organising ability necessary for 
the successful operation of the progremme.

The assistant-chief engineer would be a graduate 
from a recognised mining school or university of at 
least 5 years standing, preferably with experience 30 
in mineral exploration. Recent graduates with good 
academic records would be suitable for the more 
junior positions.

The prospectors would be employed for reconn­ 
aissance and scout drilling ahead of the main field 
party. The main qualifications required would be 
experience in prospecting and the ability to work 
under rough conditions.

Equipment; Principal items would include trucks, 
jeeps or Land Rovers, light tractors, trailers, shallow 40 
drilling equipment, sampling and survey equipment, 
portable pumping sets, tanks, pipes, miscellaneous 
tools, camping gear and office equipment. Deep 
drilling plant would be supplied by the outside 
contractor. The sum of £3Q»OOO has been allowed 
for equipment.
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Drilling Costs; Average depth of drill holes would 
probably be about 150 feet. Assuming total drill 
footage would be 100,000 feet costing 15/- per foot, 
total drilling cost would be £75 t OOQ.

Miscellaneous Items; The following costs have 
been allowed:

Metallurgical testing, including 10
freight and handling of bulk
samples £10,000 

Fees payable to overseas experts 10,000 
Travelling Expenses 1O,000 
Administration 15,000 
Expenses in acquiring and maintaining

exclusive prospecting rights and
contingencies 25»000

£70,000

Total Costs of Investigation; 2O

Personnel (2 years £75,000 
Equipment 30,000 
Drilling 75,000

70.000Miscellaneous

,75,000
—— 70.000 

Total field expenditure - £250,000

-36- 

NEV ZEALAND MINING LEGISLATION

As in Australia, the ownership of gold has always 
been vested in the Crown and, under relatively recent 
Acts, the ownership of petroleum and radio-active 30 
minerals has also been assumed by the Crown.

Prior to 1893 minerals, other than the previous 
metals, became private property whenever land was 
alienated from the Crown, and the owner alone had the 
right to mine such minerals or to negotiate for their 
exploitation. In the case of all freehold titles 
granted after 1893, the ownership of the minerals 
was retained by the Crown.

Mining and prospecting for gold and other
metals and minerals except coal, petroleum and 40 
precious stones is governed by The Mining Act, 
1926.

The Act provides for the constitution of Mining
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Districts and Warden's Courts and then defines the
lands subject to it. The main point is that Crown
lands within a mining district are declared to be
available for mining, i.e. all lands which have not
been alienated from the Crown without reservation
of mineral rights, and also such other lands (notably
Maori lands) subject to any agreement whereby the 10
Crown is authorised to grant mining titles.

Lands which are not open to mining are those 
set aside as public reserves, endowments and reserves 
for Maori purposes, and also fee simple land which 
has no mineral reservation attached. However, 
provision is made for bringing public reserves within 
the operation of the Act if needed for mining purposes, 
whilst Maori Land may be opened for prospecting or 
ceded for mining by the Maori Land Court, providing 
the owners are agreeable, 20

The Act also deals with Minors Rights, prospect­ 
ing titles, claim licences, water rights and other 
mining privileges. A Miner's Right forms the basis 
of all operations under the Mining Act, and without 
it a person cannot legally prospect, mine or peg out 
a claim. The term "Person" includes mining partner­ 
ship and incorporated or registered companies.

Prospecting and mining rights are granted by the 
Governor-General in respect of Native lands, by the 
Warden in the case of lands open for raining in a 30 
mining district, or by the Commissioner for Crown 
Lands in the case of lands open for mining, but which 
are situated outside a mining district.

For the prospecting and mining cf iron sand 
deposits, the most practicable forms of title under 
the Act, appear to be the Mineral Prospecting 
Warrant and the Mineral Licence. The rights and 
conditions pertaining to these titles are as follows:

MINERAL PROSPECTING WARRANT;

Area: The maximum area obtainable under one M.P.W. 40 
is 10,000 acres. There is no limit to the 
number of the M.P.Ws which may be taken up.

Land; Both Crown and private land may be taken up 
under M.P.W. In the case of private land, 
the granting of the M.P.W. is subject to 
obtaining the consent of the owner and 
lessee in writing.
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Duration; A Mineral Prospecting Warrant remains in 
force for 5 years.

Rights of Holder; The holder of any M.P.W. has the 
exclusive right to prospect on the subject 
land for minerals specified in the warrant, 
other than gold.

Deposit; Every application for a Mineral Prospecting 10 
Warrant must be accompanied by a deposit of 
£5O for the first 1,000 acres and a further 
£25 for each additional 1,000 acres or part 
thereof. Deposit may be refunded if holder 
complies with requirements of the Act and 
conditions of the Warrant.

-37-
Rent; The rent payable is 1d an acre per annum for 

the first 2 years, 2d for the third year, 3d 
for the fourth year and 6d for the fifth 
year. 20

Compensation; Compensation may be payable to the 
owner and occupier of private land.

Labour Conditions; Within three months after the 
issue of a Mineral Prospecting Warrant, the 
holder must employ at least 2 workmen for each 
1OO acres or part thereof. Licence may be 
cancelled for non-observance.

Reports etc, required; Every six months, the holder 
is required to submit a statement of prospect­ 
ing expenditure incurred in the preceding six 30 
months, and also a short report outlining the 
nature of the prospecting operations carried 
out during the same period.

MINERAL LICENCE;

Area; The maximum area under one Mineral Licence is 
320 acres. There is no limitation on the 
number of Licences which may be taken up.

Land; Crown land, within or outside a district, may 
be occupied under Mineral Licence. Private 
and native lands must first be resumed for kO 
mining purposes before any mineral licence can 
be granted. In certain cases, the consent of 
the owners and occupiers is required before 
resumption can take place.
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Marking out; The applicant for a Mineral Licence 
must mark out the land required in the 
prescribed manner*

Duration: Maximum term of a Mineral Licence is kZ 
years.

Rights of Holder; The Licence permits the holder to
mine any metal or mineral specified in the 10 
licence, other than gold*

Deposit; Each application for a Mineral Licence must 
be accompanied by the licence and registration 
fees, survey fees, and six months rent. In 
the case of a Mineral Licence covering 320 
acres the sum required would be approximately 
£60.

Rent? The annual rent payable in respect of a Mineral 
Licence is 2/6d per acre or fraction thereof.

Compensation; Compensation may be payable to the 2O 
Owner and occupier of private land.

Royalties; Royalties are fixed by negotiation.

Labour Conditions; For the first 2 years, the holder 
must employ at least 1 workmen for each 50 acres 
or part thereof. Thereafter, at least 2 work­ 
men must be employed for every such area* The 
holder may apply to the Warden for a reduction 
of the prescribed number of workmen*

MINING AGENT; Provision exists in the Act for the 
appointment and registration of mining agents, A 30 
registered mining agent has the right to act and 
appear for parties in all proceedings in any Warden's 
Court within a specified district.

MANAGER'S CERTIFICATES: A person employed or acting 
in the capacity of mine manager of any mine in which 
more than 12 men are employed at any one time above 
ground, or more than 6 men below ground, must be the 
holder of a mine manager's certificate under the 
Act. British and foreign certificates may be recognised.
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MINERAL CONCESSIONS; There are no provisions in the
Act for the granting of mineral concessions* In view
of the large amounts of capital required to develop
N.Z, iron sand resources, the need to protect such
capital, the extent of the deposits, and the
consequent difficulties in applying for and holding 10
the numerous mineral licences required; some form
of mineral concession embracing all the areas of
economic interest would be highly desirable.

A.G. Palmer
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18th February, 1959

The Under-Secretary, 
Department of Mines, 
WELLINGTON. N.Z.

Dear Sir, 10

At rather short notice I have been instructed 
to make a preliminary examination of the New Zealand 
Iron Sands with a view to their possible development 
and exploitation.

I will be leaving for New Zealand by air on 
Tuesday, 24th February and will arrive in Wellington 
25th February. I hope to complete my investigations 
in about ten days or so.

During my stay in Wellington I would like 
to obtain information concerning:- 20

1. Location, reserves and mineral composition 
of the principal iron sand deposits.

2. Location and reserves of coal and other raw 
materials required for the production of 
steel.

3* Completed and projected power stations} 
hydro-electric potential etc.

4. Previous attempts to exploit the deposits 
and reasons for their failure.

5* Existing mining leases, prospecting areas, 30 
concessions etc. and present activity.

6. Communications, port facilities, freights, 
etc.

7. Cost of labour, etc.

8. The extent to which the Government would be 
prepared to assist in the development of a 
steel and titanium industry.

I presume that most of the information 
required is available from official reports and 
other material in Wellington, and that there 40
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will be no necessity for me to visit the areas 
concerned at this juncture.

However, as time will be rather short, I 
would be very grateful to have the benefit of your 
Department's help and advice so that my investigations 
can be completed as quickly as possible*

Yours faithfully, 10 

(Sgd.) A.6. PALMER.
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9th March, 1959

The Honourable F. Hackett, 
Minister for Mines, 
Parliament Buildings, 
WELLINGTON. N.Z.

Dear Mr. Hackett, 1O 

New Zealand Iron Sand Deposits

Since discussing this matter with you and 
Mr. Higgins in Wellington last week I have realised 
that I may have misunderstood your remarks concerning 
control of a company formed to develop and exploit 
iron sands in New Zealand*

At the time I assumed from our conversation 
that the Government wants to control the company by 
itself holding at least 51$ of the shares. 20

I now realise that your remarks could have 
had an alternative meaning, namely, that the company 
would have to be controlled in New Zealand by the 
New Zealand public, not the Government, holding at 
least 51$ of the shares.

I would be very grateful if you would 
clarify the position by kindly advising which of the 
two alternatives is correct. I am sorry to trouble 
you again, Mr. Hackett, but the point is a vital one.

Yours very truly, 30 

(Sgd.) A. G. PALMER.
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OFFICE OF THE MINISTER OF MINES

WELLINGTON. 

16th March, 1959

Mr. A.G. Palmer,
Mining Engineer,
Mercantile Mutual Building, 10
117 Pitt St.,
SYDNEY. N.S.W. AUSTRALIA.

Dear Sir,

I refer to your letter of 9th March, 1959. 
Of course nothing definite has as yet been settled in 
regard to the iron and steel industry based on iron- 
sands, though the Government is anxious to push on 
with the project once the preliminary and investigatory 
work is disposed of. Similarly then, the financial 
aspects have had no consideration as yet, and it of 20 
course would be too early to specify the extent of 
Government participation.

It could, however, be expected that the 
Government would wish New Zealand interests to retain 
effective control of the industry when established.

Yours faithfully,

(sgd.) F. HACKETT
MINISTER FOR MINES
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MASON BROS. MESCO. LTD.,

AUCKLAND. NEW ZEALAND.

11th March, 1959

Mr. A. G. Palmer,
Mining Engineer,
117 Pitt St., 10
SYDNEY. NSW. AUSTRALIA.

Dear Sir,

R-N PROCESS

Further to our discussion when you visited 
our office recently, I have written to Republic Steel 
Corporation for further copies of the R-N brochure 
and technical paper by Stewart & Work and these will 
be sent on to you immediately they are to hand*

You will appreciate that without knowing who 
we are dealing with we do not feel inclined to pass 20 
on technical data which we have compiled relating the 
R-N process to N.Z. ores and conditions, but if you 
are able to put us directly in touch with your 
principals, we may be able to discuss the matter 
further.

Yours faithfully, 
p.p. MASON BROS. (MESCO) LTD.

(Sgd.) N. LEMAN 
Manager.
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28th April, 1959.

Stanhill Pty. Ltd., 
G.P.O. Box 5O79AA, 
MELBOURNE. VICTORIA.

DR. TO A.G. PALMERt

To professional services as hereunder:

Preliminary investigation of New Zealand
iron sand resources including visit to
New Zealand from 2kth February to 8th
March, technical and economic studies 10
and report on same;- £250. 0. 0

Visit to Melbourne and conference
at Stanhill Pty. Ltd. on 21st/
22nd April 15.15. O

Add balance as per attached
schedule 29, 9. 0

£295. 4. O

oOo

Exhibit 82 - A.G.Palmer 
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PRELIMINARY INVESTIGATION - NEW ZEALAND 
IRON SAND RESOURCES

Schedule of expenses incurred on account of Stanhill 
Pty. Ltd. during visit to New Zealand from 24th 
February to 8th March and visit to Melbourne on 
21st/22nd April.

Debit. 
N.Z. 
currency.

Aust. 
currency

Cash drawn

* Air fare - Sydney 
to Auckland & 
return
Air fare - Auck­ 
land to Welling­ 
ton

Air fare - Well­ 
ington to Auckland

Air fare - Sydney 
to Melbourne & 
return

Car & rail fares - 
Sydney & Melbourne

Car & rail fares - 
New Zealand
Meals
Accommodation - 
Wellington
Accommodation - 

** Auckland
Accommodation - 

*** Melbourne
Maps
Official public­ 
ations & photo­ 
stats

Typing draft and 
final copies of 
report and misc. 
correspondence

£8.10.0

£6.15. 6

6.
2.

6.
3.

k
0

20.

6.

16

15

.0

.0

29.18. 6

7. 6

6. 6

1. 0.0 

1. 3.0

29.16.6
48.17. 4 

Add exchange adjustment
68
61

. 0.6 

. 8.6

Debit balance

oOo

* A/C paid by Stanhill Pty. Ltd. 
** " " " Holeproof (N.Z.) Ltd. 

*** " " " E.R. Hudson

Credit.
Aust.
currency

£100.0.0 1O

20

30

40

£129.9*0 
£ 29.9.0

AGP.
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QUEENSLAND MINES LIMITED

NORTHBOURNE CHAMBERS 
NORTHBOURNE AVENUE, CANBERRA

Melbourne Office Telephone 
461 St. Kilda Rd., SC2 Canberra J 292? 
Telephone BM3685

CONFIDENTIAL

28th. April, 1959.

Mr. A.G* Palmer,
Mining Engineer, 10
Mercantile Mutual Building,
11? Pitt Street,
SYDNEY._______N.S.W.

Dear Mr. Palmer i

re NEW ZEALAND IRON SANDS

In response to your letter of the 24th. in­ 
stant I wish to advise that -

(a) Your letter to the Minister of Mines, Welling­ 
ton, was airmailed today, unaltered, plus the 
schedule showing prospecting areas. 20

(b) Your letter to the Minister for Industries
and Commerce, Wellington, was also airmailed 
today with a copy of the above letter and 
schedule.

The copies of the above documents for our 
files are duly.acknowledged, as well as the photo­ 
stat of the editorial contained in the latest issue 
of the "Mining Journal" published in England. 
Thanks for this submission.

I await to receive your report on the New 30 
Zealand visit which you advise is in the process of 
being typed.

re NEW ZEALAND DEVELOPMENT CORP. LTD.

At Mr. Hudson's request we have photostated 
a copy of the application of the N.Z. Development 
Corp. Ltd. to the Government, for you, and enclose 
same herewith.

Yours sincerely, 

Enc. I. Redpath

Exhibit 89 - Letter to 
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MINUTES OF A MEETING OF DIRECTORS OF FACTORS 
LIMITED HELD AT k6l ST. KILDA ROAD MELBOURNE 

ON WEDNESDAY APRIL 29. 1959.
A.Jk

DIRECTORS PRESENT:

Mr. W.O. Burt (In the Chair) 
Messrs, S. Korman, H. Korman, C.R. Daley 
I.K, Redpath, O. Korraan, L, Korman and 
E.E. Fookes.

Mr, J.C, Carrodus and the Secretary were in 
attendance, 1O

MINUTES:

Minutes of a meeting of Directors held on 
April 15> last were read by the Directors and 
signed by the Chairman as a true and correct record,

HOLEPROOF INDUSTRIES LIMITED:

It was agreed that Mr, West should take the 
necessary steps to acquire the balance of the shares.

It was resolved that a form of authorisation 
under the Seal of the Company be forwarded to 
Mr, Hilel Korman to sign all notices necessary in 2O 
the opinion of Mr, West,

Mr, H, Korman was requested to arrange for 
Holeproof Industries Limited to request the Auck­ 
land Stock Exchange to delist the ordinary shares,

QUEENSLAND MINES LIMITED:

It was resolved that the Secretary be auth­ 
orised to notify the Stock Exchange and Press that 
this Company had acquired a 51$ interest in Queens­ 
land Mines Limited,

The release of the information should coin- 3O 
cide with the release by Australasian Oil Explor­ 
ation Limited of similar information and in the 
form of the statement as presented to this meeting,

KAYS* AUTO LEASE:

Mr, Carrodus reported that he had informed 
Mr, Katranski that in future we would only be able 
to handle the Auto-lease contracts at a flat rate 
of 13 per cent.

It was resolved that Mr, Carrodus be com­ 
missioned to endeavour to arrange to discount the **0

Exhibit 110 - Minutes 
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present Kays business without loss to this com­ 
pany.

SPLITTING OF NOTES FROM OPTIONS:

Mr* Burt reported that he had not proceeded 
any further in this matter as W.P. Ham & Co., had 
indicated that they were now in two minds on the 
matter. 10

Mr. Burt was requested to discuss the matter 
further with Mr. Jamison of Y.P. Ham & Co.

LUNCHEON FOR BROKERS I

It was resolved that a luncheon be held on 
June k t next at Chevron for the Share Brokers who 
had supported the Mortgage Debenture Issue.

READ AND CONFIRMED

W.O. Burt 
CHAIRMAN

2^/7/59 2O
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