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StmMA.RI

The 1960 d1aaond dr1ll1ng progrume wall dea1gD8d to cantim the ore res8rv_

and grad.. 1Ddicated b;r earlier work aDd to show eutt1c1ent add!t10DAl ton

napa to juet1t7 8 aj n lll8 operation. '!'he procr- baa been sucoessful on

both counts.

Work dur1l1B 1960 wae l11li ted to diamond 4rill1Qg and ~_ BUrtac. _ppiDg.

The Conqueror am Daniel Crown Granta vere tied inw a irau1t 8't11"Yey trayere.

8tarting at the Gordon River oroae1rw. 6 ail.. norihU'l1' freD Port Renfrew.

A magnetoaeter BurYey ot the Conqueror and Daniel orebocliee was _de by

Mr. E.L. Stephenson, Ccmault1:Dc Geophya1c1at, 1701 LaDder Street, ReDO,

BeYa4a, on behalf ot The StaDdar4 Slag C~. The 1l\U'Y87 reeulta bay.

not been -.de aft1labl. to lioanda ExplorationC~ Lia1W.

S...en AX diaaond drill hoI...en drilled on the Conqueror ore'b047 aDd. 15 011

the Daniel. '!'he larger a1a. oore gave llUoh better nOOYU7 than that ob

tained b7 BX 4r111inc in 1959.
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Pl'Obab1. P98.1bl,

Dant.1 (Op!l1 Pit) 1,695,000 561,000

OO!lllueror (~Ia1n1T Under- 1.179.000 SOO,CXX) 800"50
81'OUnd)

TOTALS 2,874,000 1,061,000 800,350

Indicated &: Probable Ore 3,935,000 Short TOllll

Indicated, Probable &: l'o8.ib1. 01'11••• 4,815,000 Short TOM.

pwe1

Conqueror

55.67

54.31

55.2

(NOtSI IDdicated TOIlIlll8!8 only used in caloulating Gl'II4... )

Shov!llee ot lIl&gD!t1te occur on the adjo1n1Dg Godman Crown Gnwta aDd

1'!8srvt. in exc... ot 500,000 tons are e.t1mated.

'l'h. Ilupboo trail V8JI .une,yed aDd improved :l'br pjIock hore, u...

- - -,... ~-- :::
~ ....- ..

~....: ..-: .....



UJIAL RIPOR1 roa 19iQ

OIl the

PORT Rf¥!lRE)' 1&01 PRO;emn

lfORANDA EXPLORATION COKfANX. LOOTED

and

Wrgy!ATIONAL IRON MIHl!:S. LTD.

PORT WlRE\i. B.C.

'let DEC§MBliiR. 1960

P1Dal Report, 1959 t M.M. Menzies.

Bugaboo Creek Iron D9poa1t, January, 1960. A.M. Bell.

LOCATION

'!'he Port Rentrew Iron Propert7 18 near the head_ten ot ~boo Creek, &

tributar,y of the Gordon River in the Port Rentrw diatriot of Brit1ah Columbia•.

The OftIIp, ai 1450 teet elevation, 18 about 12 JIilea b7 road and trail from Fort

Renfrew and the two ain orebodi•• 11. between elent10DII ot 1400 aDd 1700 teet.

ACCESS

A Bell G-1 helicopter was uaed to toy in all heavy equipment and a large

supply' of gas, oil and oupp11ee at the start of the 8eaSOD.

A horee trail.8 oonat1"ucted to the Port Renfrew Iron a_p, oOlllDenc1nB at

Deakon t • farm on the delta of the GOMon Ri••r am ue1D« the old Bupboo trail

all a baa••
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'1'wo bridcea, one 8) aDd the other 40 teet in leagth....... built aoroe. oreelce

and -.ob 'WOft vas done lIlproving 80ft aeciior18 of the traU. 1rorA July to

the end ot the 8eason the camp was supplied by three hora.., later increased

to five. About 20,000 pounds of supplies were carried by pack horses durlDg

the season.

BeaTy rId.ns seriouely d.aaged the tra..U ~ November u t, and horse pac1d.,ng

was impractical after that date. A G-2 Bell helicopter.. uaed to fly equip

unt aDd supplies to Port Rent'rew at tie end ot the season.

A two rail. road conneete the GodJaan baae camp with the _in logiDg roads .near

Port Renfrew. Enough grad1ne &1d gravelling vas done to make 1 t eenloee.bl.

UDder all weather conditions. Two wheel drive vehiole8 can now nach the

Godman camp, a halt aile beyond Deuon's tam.

Although the Gordon r1vor can eaeil;y be forded durillg dry spells, a crossing

was formed by attaching a light fibre glau boat to an endless rope and pull.,

ayeta. Th18 Md. the boat available at all tim. to both side. of the river.

The Port Renfrew Iron camp bad ra4io communicatlon 1d.th the VanoouTer radio

telephone 8ystem and with the Godman camp, the latter bl meana of a C9.U\P f'requel1C7

aDd a portable radio telephone at the lower camp.

HAJUNVR FAQILITII1

Preli-1 na17 BurY.,- tor a breakwater at Wood'. No.e, Port Renfrew harbour,

have been made. Uegotiationa are in progress with the Fed...l Gove1"DllleD.t

tor .881BtAnoe 1n proV'1dinc nd ni.8 break:vater pl'Oteot1on to the proposed dock 8ite.
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GpWIe GJi>LOGY

In general, the' description of the Bugaboo geology in the 1959 report 1s accurate.

However, recent work he provided add1t10nal Infomation and eome previously held

neva have changed.

Bodies ot limestone appear to be oompletely surrounded by d10ritic intrusives

and thus may be consideredt1root pendants".

Feldspars in the porphyry and lamprophyre dykes are strongly altered auggeet1D6

_placement prior to or during skarn formation. It was previously 'thought that

eane dykee were post ore.

Loll grade mgnet1te bod,18a nonally have pyroxene ekarn a8 a gangue while minor

retnIJI.U1ts ot g&l'I1et skarn are round in lJ.gh grade 01'88. It 18 poaa1bl., theretore,

tbat the bulk or t he Bugaboo iron ore was tormed by the replao..nt ot garnet1t.

vithin large bodie. of pyroxene skarn. Aotinol!te 18 a minor oODst1tuent in

the zone of alteration.

The dyke l'00k8 were not replaoed by magnet1te and some have the superfioial

appearanoe ot post-ore 1ntJUe1ou.

The pyrrhotite oontent at the ~'1lboo ores is finely d1ss.,mina ted throughout

the magnetite and My halJ'. fonned contemporaneously. Late forminB sulphide

veinlets, mainly pyrit., out the magnetite.
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SURYJI CONTROL

'!'he 1959 control grid was extended to the northeast of the Daniel orebody tmd

the bOUDdary between the Ian!.l crown put am the Land No. 1 located claim

established. A transit line W8Srun tram the Godman bue oamp up the

~~~r
Bugaboo trail end tied into the north-.at corner of the Co~ueror crown grant.

Gro:PHY~\ICA.L WORl(

No further r,eophyaice.l work W 813 done on the Port Henfrev Iron property in

1960 by Noranda iaploration Company Limited. The St&Ddard Slag COl11PfW1'

retained E.L. StephenBClIl, consul tlng geopby'eio1at, Reno, Nevada t to make a

magnetometer BUrYe.y of' the Daniel and Conqueror orebodiee using an Aekcmia

"'ertical balance ne. gnetometer. The r8sulte have not been ade available to

Noranda.

§£CNOMIC GBOLQQY

DWopd Dr111W

P1f'teen AX diamond drill holes, totalling '239 feet, were drilled during the

1960 Beason. This drilling yielded 595 teet of ore grade m:'-e"netlte, 554

feet of which tell within the I1m1tt; of ore recovernble by open pit mining.

Overburden Elyeraged 61.5 feet for the l' holeD.

'rhe avenge thickneae of overburden o'ver tle Daniel orebody 18 57 feet. Reliable

8I.UIp1es of overburden were taken duri 118' the easing of the la8t four hO~.8 and

the material recovered showed numerous layers of sand and gravel witb a ffN
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boulders a toot or 80 in diameter. Th_. four ho1ee were drilled at the north

end of the body a.M the results are not representatt.... of the -.ntl. ta.:i~h.r

south .:here large, angular boulders oocur in large numbers.

SY.JPmt!rl rL Dan1el Drlllin«

D.D. Holes Total Ore

1957 2 X-ray (both
stopped in (i.B.)

1959 l' EX (One
. stopped in (J. D. )

1960 15 AX

Total ~ holes 6212

870 or 56
789 (Pit Area)

595 or \ 61.5
554 (Pit Area)

1465 59.0
or 1}4' (Pit Area)

I'

'-

Note: Average Overburden depth in Pit Area - 57 feet.

3t;ructl:tr!

The 8}~pe of the Daniel orebody resembles a flattened c,ylinder with its axle

oriented east or north and plunging about minus 20 degrees to the north. The

ore lies on a gently undulating floor of limestone and porphyry rocks. Erosion

baa removed much of the origiral orebody leaving fA. surface sloping at minua 20

degrees to the north. The Dan1el orubody is apparently liJl1ted on all sid_ by

extensive intrusions of dioritic and porphyritio rooke. Hovever, l1meetone

18 foUDd at depth below the ore and if eim:l.lnr atruotur$l control. are present

a deep iron oreboQy is a possibility.
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On P!!Crip"•

...t1t4t drill.. 'th1a y-.r ... e1Id.lar to that drilled 111 1959 but the

8Ulpbur oont_t _ '.8 pero_t coapare4 with '.22 percent for the earll..

drJ.lliDB. P7ft'h0tlte and P1r1te occurred 1n rough17 equal proporUona.

TODD'&!' e4 Gm-
'the 1960 d.rilling baa 1ncreaae4 the 1lId1cated. tOJll\&P from 1,165,()(X) tone

to 1,695,000 tone. Additional probable ore ot 561,000 tone rai... the

Daniel ore potential to 2,256,000 tone.

A....race grade of the Dan1ti ore 18 55.67 peroent iron and '.61 percent 8ulphur.

Other iapuriti88 occur as treo.. only.

l'he preliminary pl' ana plotted on the aoo~1Dc surface plan 18 ~.17

rouch but doe. g1.e a IOOd conception of the 8llOUD:t of waete material to

be aove4 in open pit m1nixll. An ••t1JIated 962,000 tons ot ....t. and

~- rr{ UOOJOOC>" 7X/;~ '.'"D 'ae cubio ,arda ot gravel auet be mom. Theae tigu.ree give an

or8awut. ratio ot 111.22 by weight or 1,'.06 by Y01wae. The cmarburden

peroentap ot total waste 18 65.17 percent by weight or 72.22 percent bJ'

vol...

~RO_PX

D1yop.d Drill1M

Th. 7 AX diamond drill hoI. completed in 1960 totalled 29'5 t.et of core

and cut 652 t ••t ot ore Iftd,e macnetlte. Core recoft17 in 1960 wae better
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S)"'rx or C099uero£ Dn 11iM
A••rap

.!!!!: D.D. Hol.. ToW. Deptrh fgMl Ore o.erburd-

1957 9 X-Ray 898 '54 Collared in
outcrop.

1959 15 IX. (one lost ~9 1389 4'in O.B.)

1960 7AX .m2 .....w .u
TOTAL '1 hol.. 7502 2395 '9.9

('59 &'60 a.erage

Notes AYerage overburden oyer the Conqueror orebody 18 roughly 40 tMt.

!he .tNOture of the Oonqueror orebody 18 DOt verr clear 111 4e'tail and more

knowledge. work done 80 tar haa revealed oeriain b:road etructuRl teaturee

and shown a potential at 1eaet equal to that at the Daniel.

surface, 18 41Y14ed into "Weet" aDd "Eaat" pipe-like orebodi... Conqueror

"8aet tt plUDp8 steeply .""81'1, while Conqueror "Wee,tt appeara to dip ateep1¥

to the south. The attitude ot the "East" oreb0d7 18 .ell eetabl1ehecl 'but

that ot the "W••t" w1ll~ in doubt until ItOre dr111iDg 18 done. The

inclined x-ray 4r1111rls of 1957 strungly augpata a at..p aoutherlt dip to the

"W..t" or.~. It subsequent drilling aubatantiat_ thia 8Outher],y dip then

both bodi. IlU8t join at depth a8 both are open and very atl'ODC at the greateet

depths yet drilled.
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'I'M etrbotun of the Conqueror MY b. likened to • My" lying in a north-

•••terl,. atr1ld.n« plane dipping roughly 75 degrees Boutlweeterl.7. OonqueZ'Or

"Eaat" 18 then repreeente4 by the .8t8"17 atrildDg an. Conquuor "w.-t" by

the northerl,. etr1ld.n« arm. aDd the neck. 450 teet in depth, 1D41cat1nc the

point ot junction. The st. repreeenia a po_1h1. continuation to still

greater depths of the unified ore'bodi...

The primary ore oontrol J1JAY be a tltthU7 folded syDolin. ot limestone with

1to ax1s striking southwesterly and plunging steeply in the es.me d1rection.

If thi. 18 60. the .-plao_ent or magnetit. in the 11mb. ot the syncline 1f&8

oontrolled by a oroes-outtin« struoture having the attitude ot the "Y" described

above. R8CO£nizeable dips in core ratlg8 from 60 to 75 degree. and fllla11 80&1.

folding and raultlng 18 evid.nt in the limestone walle ot Bugaboo creek.

The orebodi. are Burr0uD4ed by recryatal11Hd 11l1e.ion. t out by porph1r1 dyk..,

and contain inoluaiona of unreplaoed ekarn. A large ma88 of diorite 1J1nc

only 200 t':;:t'Jt south ot the falla baa not been cut in drill holes. It 18

probe.ble that the Conqueror ore vUl tel'll1nate aga1net thi8 d10ritic int:rue1ou

at depth.

The Conqueror ore av.rages 54.'1 percent iron and 2.21 percent sulphur, compared

with 55.67 percent 1J1OD and '.61 percent sulphur in the Daniel. IapuriUee

other than sulphur ooeur in negligible uounte. Magnetite i8 tine grained

and .aeive aDd the pneue 18 composed of 1iae and lime 811108tee. Actinolite

i8 a minor acoesaory mineral.
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TONNAG&S

The 1960 drilling bas increased the indica ted reserves to 1,179,000 tone

from 825,000 tona. Additional poaeible reserves of 1,'80,000 tone have

been calculated ot w,h1oh 500,000 tons is olassed as probable ore.

MINING

The steeply plunging, pipe-like Conquuor orebodies lend theeelv_ to

economical underground mining. A emall tonnage can probably be mined

to advantage by open pIt.

CONCLUSIONS

1. Ore reserves of the Conqueror and Daniel orebod1ea ~re adequate

tor an economic mining operation.

2. The 55 percent iron grade 18 exoellent and the :5 percent sulphur

content 18 sutrIc1ently low to meet the requ1~nte ot the ,lapan••

market because of their lari. and increasing s1ntering oapa.c1ty•

,. The Daniel orebody 1s ideal tor open pit op81'8:t1on and the ConQ.ueror

Ie well au1ted to economical underground mining methods.

4. Although IIOre diamond drilling is required, 1t can safely be
'llo

d.t.rred until a road is put into the property.
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\.,.. RE&QMljEl!l?ATIOlE

1. Negotiationa with the Pederal GoYerruaent on the proposed San Juan

harbour breakwater should be expedited.

It 18 recOllmended that a seoond eog1neering atudJ of the required

harbour tac11ities be W1dertaken to d.terut1ne the probable m1nimua

breakwater length and the I10st advantageous poe!t10ning ot the dock.

Information now a.t hand. 18 not adequate for planning and 18 not

sufficiently detailed to convinoe Public Worke that a short breakwater

will ...t our needs.

2. A.surance ot a satisfactory 88.1. contract with Japanese steel interest.

should be obtained before a~ more 1fOric is done on the prope!'t7_

3. If negotiations with the Federal Gov8:n:UBent and the .Talhneee at.e1

interests are encouraging by rrdd-ll'Wll1Iler a road should " built to the

Bugaboo orebodi.. this year. The oo-operation and aS8istance of

British Columbia Forest Producte should be 8ought.

4. Preliminary mine layouts and oost studies should be undertaken using

the information now at hand.

5. Metallurgioal teats should be coapl.ted v1ihout del&1_
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6. The 5coen road should bo oompleted before further development work

is done.

Reepeo~rully submitted

M.K. Menzies, P.Ene.

31st ecember, 1960
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CALCULATIONS OP ORE AND WASi'E lOR DABI§l. OREl3ODT

l2§Q

r

Section Area of Area O.B.
wane Bock Waste

Vol\UM) or
Waste Bock

O.B.
Volume

Total Waste
Vo1\88

Ipdiget,d
Ore Area Ore Vol.

Pmhthlt
Ore Area On lol.

48. 11.000 25,520 825.CXX> 3.828,(0)

49. 25,160 35.8X> ',512.<n1 ',5m,OOO
501 ".160 29.760 '.316,CXX> 2,976,<xx>

51 II 2,040 '2,000 204,000 ',200.<XX>

52 I '.560 32,000 27 ,<xx) ',200,000
531 4,tBJ 28,cxx> 461,000 2,00:>,000

541 2,440 45,aoo 146,400 4,500,<XD
55 H 14.600 '7,920 1.916,000 3,792,000

56N 190 24,400 19,000 2,440.(X)()

57 N - 8,000 - 00"l.CXX>

fOTAL:- 10,426,400 cu. f"t • 31,196,000 en.ft. 41,622,400 au.ft.

2,200

24,2t:()

Z1,520
13,560
~,040

16,920

15,600

16,560

125,QCX)

2,195,400

2,464,200

1,'56,000
2,664,ax>

1,692,000

1,572,()(X)

1,242,000

13,'ll,~ cu.t't 0

2,520 1'.600

2,360 236,000

5,360 536.000

15,840 1,584,000

2',880 l,no,ax>

4,202,ElX> cu.tt"

481

49 B

50E
51 i

52 8

5' E
'fOfAL:-

22,040 ~,120 ',857,000 3,468,000 960 48,<xx>

",260 36,000 ',328,000 ',600,000 15,440 1,'12,400

.,600 56,160 791,QCX} 5,616,cxx> 66,040 5,221,000 20,440 1,142,aJO

28,640 56,120 ',~',3X) 5,612,000 51,320 4,593,200 52,640 2,6'.53,500

14,6:X} 55,200 1,160,000 5,520,000 24,320 2,4'2,000 6,720 6'72,000

2.72Q _29,~ 204.oex> 4.JOO.cm 2.460 1991L~ d __ n __~ l.OO_199.500

12,643.2(X) au .:tt. 28.196.(XX) au .ft. 40,839.200 cu.tt. l',OO6,2()) cu.n. 4,767.ElX) CII.tt.



ORE CMCULATIOlIS

lnd ioated TomMi-

North sections C 8 ou.ft/ton

East seotions ~ 8 ou.rt/ton

- 1'.311'400 • 1,660,000 tone
8

- 1'.806'200 • 1,730,000 tons
8

Probable Tonnage

• '.390.000 • 1,695,000 tODB
2

North notions IJ 8 cu.ft/ton

East eeotions i,;' 8 cu.. ftltoo

4.202.800 •
8

4,767,800 •
8

525,000 tons

596,000 tOM

AVKRAGEI • 1.121,000 •
2

561,000 tOM

\/AST!'i ao,-};, CALCULATIONS

TOTALl Indicated nlld Probable •. 2. 256.QQcr tons

VolU11l41 by North Beetion
Volume by East section

AVEa4GE VolU11l41' of Waste Rock

Tormage of Waste Rock by
North lIeotiOIl8 V 12 cu. tt/ton

Towage of Waste Rock by
East seotioDII I~ 12 eu.rt/ton

A'lERAGE 'l'ONHAGE OF iiAST!'i ROCK

• 10,426,400 au.ft.
, =12,64',200 au.ft.

• 23.969.600 • 11,535,000 cu.tt.
2

• 10,426,400. 869,000 tOM

12

• 12.643.200. 1,054,000 tons
12

• 1,923,000.
2

962'000 tone



OVCABl!l!DBli CALCUMTIOIlS

Vo1_ by Borth aeaUOIIII

Vo1_ by Salt, 180UOIIII

AYence yo1_ tor pi' ar-

• 28,196,000 ClU.tt.

• :51,196,000 ClU.tt.

• 59.392'000 ClU.tt•• 29,696,000 (.nUII.
2 :50,000,000 OIl,!',)

I,IOO,OOO~

• "JIZ,:: OIl. )'4a.

\leich' of onrburdlll to b,
~oved (u_ 120 lb. per cu.!',) .',600,000,000 1ba.

2,000

TOTAL \IAST~ CALCULAT10ljS

• 1.a;)Q ,(xx) tona

'l'otal valt,

To'al waat.

• 11,5:55,000 + :50,000,000

... 41,"',000 OIl,t'.
• 2,'762,000 tona

RaUo ore!waat.(by yo1-.) ... 11,"S,(XX) ... 11'.06
1',559,000

Ratio ore!waate(bT weicht) ... 2.762.000 • 111.22
2,256,000

• 2O·CXX).ooo x 100 .1l.tl1fa
41,535,000

• l,!!lO,OOO x 100 ...~
2,762,000



GRADE 9,uf"hffIOIS

PAJlUL 0RBBOPI - 1969

IRON GHAng?

}lot•• Sectiou. ".1&btlld to ob~1n a.-rap grad••

Section Ore Area Fe. (,,) Section Ore Area ~. (:')
(eq,rt. ) (8S,rt,)

481l 2,200 44.68 48£ 960 54.02

49 l/ 24,280 52.55 49 K 15,«0 55.40

SOH 27.520 57.81 S08 66,040 52.84

51 II 13.560 59.72 51 E 51,'20 55.41

52 II 27,040 57.8' 52 E 24,'20 61.71

5' N 16,920 56.96 5' E 2,-460 62.65

54 N 15,600 56.78

55 N 16,560 51.54

56 II

57 N

North SectiOIl8
Anrap Grad•• 8.046.~ •

14',7

8..10 SectiOIl8
Aftrap Grad•• 8./395."1 •

160,541

-

AY'IV! Grad,. 55.6n' Pe,

/'

" ~

~~~~d?7'



OIlADE CALCULA.TIQJII§ DtJiIEL OR§I!ODX 1960

Sulphur Grad-

No'-: ArltlJHUoal.~ of ore aeotiClWl with1D p11l ana. (Weighted by footage')

1959 D.D.H.'"

1960 D.D.H. 'e

P.P,R. 10.

101

102

10'

104

105

106

10'7

108

109

110

111

112

11'

114

115
116

117

118

119

1:D

121

122

1~

124

125
126
127
128

109 '.00

108 4.61

25 4.68

~ 2.49

10 3.42

101 3.21

54 '.80

'7 3.05
154 3.16

72 2.61

74 2.60

7 16.:D

15 4.22

57 2.82

62 6.98

62 2.2'

65 3.05

77 '.64

95 4.47

6' 3.50

7 2.5'
12 3.4'

'9 3.30





( r- (

OU CALCULATIQl!IS 1960
CONQUERQI. OREBODY

IImICATED: PCSSIBLE.

SectiQll Ana (Btl.ft. ) Vol.. (cu.tt.) Section Area (eq.tt.) Yo1.. (cu.tt.)

5750 E 11,920 596,cxx> 5750 I 9.930 466,000
5000 E 11,:560 568,000 58X) I '2,'20 1.616,000

5850 E 1',040 765,600 5850 g 2,050 1,025,000
(Taken to the 1100' WrYel)

5900 I 21.920 1,258,000 5900 B :59.840 2,102,000

5950 II.: ",960 2,408,000 5950 E 36,68> 1,834,(X)()
(Taken to the 1100' !AYe!)

6000 B 1,000 54,<XXl 6000 B 16,200 814,000

6050 I '1,220 2,057,200 6050 B 9,~ 1,060,600

6100 E 21,400 2,166,400 6100 B :NoAdd1tloua1

6200 g 13,760 910,cxx> 6200 E 2,240 224,000

TOTAL 10,76',200 co.ft. TOTAL 9,147,600 cu.tt.

38X> • 2,2Ek> 114,000 38X> I 5,960 298,000

3900 H nil D1l ~I '37,200 2,796,000
:5950 • 10,48> 524,ax> ~N 36,000 1,8JO,OOO

4000 N 68,400 ',420,000 4CXX> N 46,640 2."2.000
4050 B 20,840 1,042,()(X) 4050 K 50,5~ 2,526.<XX>
4100 Ii 7.400 492,CXXl 4100 I "9,200 2,866,000

4200 I 26,800 2,520,000 4200 I 4,200 '20,000

'l'OTAL 8,112,000 ~tt. M'AL 12,g,S,(XX) w..tt.



IP'1sattd On
AYerase 901_ ot B I: N SeoUOIla • 10,76',200 + 8,112'000 OIl,tt,

2
• 9,43'7,600 OIl.fi.

Aa8uII1Dc 8 cu.ft./ton - A"fU'IIge tonnegol

Probable 'nd Po!!1bl. On

• ~tOIl8

Aftra&8 vol~ tor E I: N SeotiOll8. 9,147'600 + 12,938'000 au.ft.
2

• ll,042,8Xl cu.ft.

A8IlIlIII1n« 8 OIl.tt,/ton - AYerase probable and poeeib1e
tOllJlllptl

500,000 100M of th1a tiaure 1a olaeeed. a. "probable" oince
it 1& certain that the on 00ntinu8. atrongly be;youd the
limHs of the indicated. tolll.\&88,

St!M!WlI

IIldioated. • 1,179,000 tons

TOTALSl

Probable

Poeaib1e

Indicated.

•

-
500,000 tODB

800,'50 tOM

• 1,179,000 toll8

Indicated. + probable

Indioated + probable + poea1b1e

• 1,679,000 tone

• 2,559,'50 to08

~--...... - .-



aMPS Ci,LCULATIOJ!S 0Cj'0B§R 1960

COI!SlOlmOll OREBODI

IRQN gJW>ES

Kot.1 SecU_ we1ghted to obtaiD aftft6e grade.

SecUon Ore JU- :reo (jt) SecUon Ore Ara Fe. (%)
(89· tt .) (ag,rt,)

5750 II ll,840 54.97 ~Ii 2,200 47.90

5000 s ll,760 56.72 :5900 If nil nil

5850 E 13,~ 59.82 3950 If 10.4ro 50.05

5900 E 22,920 55.82 4000 N 68,400 56.81

5950 E 22,568 58.01 4050 Ii 20,840 48.21

6000 E 1,000 55.00 4100 N 7,400 47.89

6050 E 25,720 55.79 4200 Ii 27,200 56.59

6100 E 27,400 52.00

6200 E 13,240 '9.08

kat SeoU_
A.....ft6e Grad. - 8.123.026 • 54.'1%

149,568

Borth SeoUone
A~ Orad. - 7.422.:597 • 54.30%

136,~

-
:---~



IIote,

GRADE CALCULATIONS OgroBER 1969

CONQUEROR 0BEBODY

SVLPIl!lR GRAD~

Sulphur grade 18 baaed on the aritblzleUcal ."rase ot
ore .lICItiona. 11'1.. toot 8aIIp1.. vare u~ed tor BUlphur
in 1959 but onl)' ~1* ware Ulla7ed in 1960. '

1960 D.D.JI. '. roo""
D.D.H. 216 6.0'

217 0.0

218 17.0

219 n4.5

220 '27.0

221 127.0

222 40.5

TOTALS 652.0'

Sulphur CODtant <.i!)
2.05

1.81

2.20

2.9'3:' 8. (Wei8htacl by
Yootli«e)

S!l!l!WlI

(1) CODqueror ....t' 1959 Drilling 624.5' - 1.0z' s.

(2) Couqueror Eut 1959 Drilling 802.5' 41 2.~ s.

(,) 1960 Drilling (But & ....t) 652.0'" 2.n' s.

AViRAGE GlWlEI 2,079.0' @ 2.2l,." S. (Weighted bT
)'oo~)

~ - -
r"':'... ..... - r





S!!IOW!I

CO/1BIliliiD DANIEL AND COllQUEROIi 0REBQDm

INDICATA1l RJ!SRR'@3

DaII1.1 Open PU

Conqueror UndeJ:'81'OWlll

PROBAR!.N RESERW

Daniel

COllqueror

TOTAL

P9SSIBLK RESERVES

CODqueror

INDlCATiilD AND PROBABLE RJ!SiRVES

INDlCAl'SD, PROIlAllL& AND POSSIBl.E RESiRVES

1,695,000 toIl8

1.179 '000 iODII

2,674,000 tOlUl

561,000 tClllll

500.000 tOM

1,061,000 tClllll

4,815,000 WDa

2,674,000 tClllll at 55.011"."

'.04" S.
Treoe Cu.

~,.. .... : r _....- .:-~

.....;": ....... - ~

r. :::--..........- .....





/
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&JlI1MARt OF D.D.B. 's ON Tm: CO:N\;"UEROR CROW. GaAll TO DBCpBER

ll§Q

r

tear n.D.li. No. Locatj,on Attitude Inevation Depth 0.13. Depth Hole MapeUte total JiIq.'
Sectio_ S!ctioM

1957
X-Ba.7 Boles 1 4252.50 N Vertical 148:5.0' 7'(Casing) 126' 22-42 20.0'

5768.50 E

2 4252.50 B -4So/B44oE 148.5.0' 2:5' " 44'
5'768.501

:5 ~2.50 I -.,.;0/544°1 148:5.0' 19' It 54' ,2!-,.t 12.0'
5768.50 B 39-49

4 4201.60 Ji -45°/155°1 1467.0' O' It 129' o-1'! 100.0'
5799.00 E 39-125l

5 4215.00 I -45o/sr#E 1467.0' 2' It 58' 2-7J 111-221- 10.0'
5817.00 B, 42l6.oo • --,o0/Jm~ 1467.0' 0' .. 114' 0-18; 26-105 99.0'
5828.50 g 109!-1111-

9 4264.00 If _30°/525° 146'.0' 16' ft 149' 42-121 79.0'
5937.00 K 08' W

10 4264.00 I -X)°/S20° 1465.0' 12.5' .. 140' 91i-118l 21.0'
5942.50 B 40' V

11 4254.00 II -450/S44~ 1483.0' 25' It 84' ~~ 7.5'
5765.50 E

Two holee started OIl the DaDiel but both abandoned at about 40' in boul4ere.



( r (,

-2-

Year D.D.B. No. Location Attitude Elevation Depth O.B. Depth Hole Magnetite Total ....
Sections Sect10pe

1959
IX-HoI.. 201 :5994.90 Jl Vetlcal 1530.7' 39.5' :549.8' . 39i-95 259.0'

6112.40 E 10';-110
110.0-»1

202 3800.00 N VerUoal 1584.0' 62' l89.0' 62-111 55.0'
6100.00 E 126-1'2

203 4000.00 N Vertical 156C.O' 78' 78.0' Bole lost due to
59CX>.OO E ca'rir.tg.

204 4089.12 I Vertical 1544.4' 69.5' 216.0' 76-B5 40.0'
5901.45 E 97!-101+

lO5i-106t
1'1-1"; 160-161;
16:5-178t; 183t-189

205 4205.41 N Vertical 1498." 25.5' 219.5' m::501 '71-:58 152.5'
5909.65 E 41 1'1;1'2!-187

191';-195.

206 4191.04 N v.ru.cai 1519.6' 48' 15'.5' 61-661- 5.5'
5989.57 E

2<11 4J.05.}o N VerUCti1 15Z1.8' 50' 200.0' 66-66i J lOO-UB 22.0'
6012.47 K 1~15Ot

208 409'.82 B Vertical 1515.9' 24' 194.0' 24-24J 46-47, 57.0'
6191.50 E 55-89; 98-116;

120-123.

209 39Z1.a:) H Ve:rt1oal 1555.2' 49' 165.0' 49-652-;1271-128t 17.5'
6108.55 B



( r f

-3-

Year D.D.H. No. Location AtUtu4e n ...Uon Depth O.D. Depth Bole Magnetite ttotal Mag.'
Sect1OJ18 SeqUQD8

1959 - cont'd
EX-Ho1_ 210 3991.40 R Vertical 1548.5' 57.5' 487.0' 57!-73; 9#-120 258.5'

6048.69 & 172-174; 210-219t;
237-~;387H14
415-431, 4~-468

211 4053.79 !l Vertical 1526.2' 28' 271.0' 28-36; 59-70; 141.0'
6104.06 E a:5-89J105-160;

162~'217-22l1
222-2 •

212 4049.42 I Vertical 1530." 22.5' 252.0' ~; 45i-551 87.0'
6195.45 B ; 127-140;

156-198.

21' :5943.13 B Vertical 1559.0' 61.5' 454.0' 99-101t;108-1'4tJ 95.0'
6052 0 73 E 288-454.

214 4200.68 I Vertical 1491.8' 25' 191.0' 25-51t; n-nt; 18.5'
5852.69 ~ TI-92; 96-112.

1:52i-l«t;
147-15~.

215 4207.29 Ii Vertical 1472." zdl 250.0' 6-28i-; 118-1", 120.5'
5803 0 69 E 1'4-137; 1:58-175;

176-217; ~~.

1960
AX-Bol_ 216 4106.60 B Vertical 1510.2' 26' 195' 88-94 6.0'

6101.4' 15

217 4101.20 Ii Vertical 1510.6' 10' 150'
6300.86 E



\,

-4-

Year D.D.H. no. LooatioJl Attitude Ele't'8tion Depth O.B. Depth Hole KagneUte Total !'lag.'
SectiOIll! SectiOll8---------- -------

1960 - cont'd
AX-Ho1.. 210 3952.26 N Vertical 1550.6' 49' 300' 49-6&t 17'

6096.51 E

219 3848.69 r; Verti081 1560.3' 61' 647' 84M3; 98-1281 134.5'
6050.50 E 194i-199.388-442

459r480.547~.

220 4001.37 N Vertical 1559.6' 79' 612' 780-88f;108-115t 327'
5952.00 E 113-21<>!.

~m;300-516.

221 4195.99 N Vertical 1447.5' 21' 431' 293-61;90-100 127
5756.23 ~; 1~126'134-135t.

22 240.299-315.
318-333;342-376.

222 4146.22 N Vertical 1473.5' 10' 600' 10-15.76-94tl 40.5'
5748.55 ~ 485-507.

S1l!UlARY

FooU18e drilled - 898 teet
.. .. - 3,669 ..

7,502 teet

1957

195

1960 .. ..
TOTALS

-~
..

Y~gnetite inte1'Bected - 354.5 teet
.. .. - 1,309.0 ..

.. .. 652.0 ..

2,395.0 teet

'.
~.A("~~-I



( r (

SUMfIARI 01' D.D.B. •at ON THE DANIEL CROJ.~_.GiANT TO DEClOOJa.

Jj§Q

Yar D.D.H. No. Location Attitude Eleva.tion Depth O.B. Depth Hole Maenetite 'l'otal 1Ieg.'
SectiODa StC110aa

1957 7 5035.00 N Vertical 1640' (approx) 40' 40' Stopped in Overblmi~.

X-ray Boles 4967.00 E

8 5192.50 H Vertical 1600' (approx) 44' 44' Stopped in~•.
4990.00 E

1959 101 5(0).00 N Vertioal 16~.O' 49' 401' 67-176;181-195; 159.0'
IX-HoI. 4999.41 E 210-235.

102 5206.71 H Vertical 1597.0' 61' 200' 61-169 108.0'
4998.52 8

103 5298.61 If Vertical 1583.7' 60' . ISO' 65-85;95-112; 31.0'
5001.01 8

104 48Xl.OO N Vertical 1682.0' 57' 213' 75-B5t;103-1'1.6; '9.1 t

5000.00 E

105 5001.00 N Vertical 1685.0' "' :501' 180-210 30.0'
4002.00 E

106 5000.00 If Vertical 1611.0' 54' 268' 54-100;155-210. 101.0'
5100.00 E

107 5499.881 Vertical 1545.0' 00' 257' 141-195 54.0'
5204.64 E

108 5600.00 N Vertical 1540' (approx) 45' 45- Stopped in Overburden.
5100.00 E

109 4900.00 N Vertical 1695.0' 68' 210' 184-185;194-231; 52.0'
4900.00 E 248-262.



( ( (.

-2-

Year ---D.D.H. Jo. Location Attitude llevatlO11 Depth O.B. Depth Bo1. Macneiiie 'total Mag.'
Seci1cma Stet10DS

1959 oont'd
ElHol.. 110 4900.00 H Vertical 1659.0' 50.5' 255' 5Oi-144;157-192 145.0'

5000.00 E 202-2101244-248
21*-218.

ill 4900.00 N Vertical 1641.0' 46' 225' 138-l68,ln!-181 46.5'
5100.00 E 200-207.

112 52XJ.OO I Vertical 1584.0' ' 57' 164' 57-1'1. 74.0 '
5100.00 E

11' 5200.00 B Vertical 1611.0' 54' 140' 68-93 (Chien) 25.0'
4900.00 E pyrr'.

1960
AXBol.. 114 5102." R Vvtioal 1590.0' 51' 20" 51-68 17.0'

5204.88 g

115 5101.66 H Vertical 1601.0' 51' 231· 51-108;1S't-156. 61.5'
5CJ17.03 E 161-16'.

116 511'.27 I Vertical 1618.0' 60' 226' 60-82;90-12'; 62.0'
4994.49 II 134-141.

117 5197.12 .N Vertical 1576.2' 45' 229' 45-107. 62.0'
5191.8'3 E

118 529'.56 Ii Veri1oa1 1564.6' SO' 21S' 58-90;100-l38 70.0'
5197.78 E

119 5399.78 B Vertical 1557.0' 64' 240' 64-90;111-157; 82.0'
5151.55 IS '213-223.

120 5498.78 N Vertie&1 1542.8' 58' 249' 58-121;140-181 104.0'
5106.13 E



'.

- 3 -

Tear D.D.fi. 110. Location Attitude l:UevaUon Depth O.B. Depth Hole Jla«neUb fatal !'lag.'
SectiOJlll SepU9P'

1960 cont'd
AX Hol_ 121. 5397.17 N Vert~ 1552.8' 77' 225' 77-140. 6'.0'

5'20.o, J::

122 5297.0' N Vertical 1559.0' 59' 201' 59-67;89-9Ol-. 9.5'
5320.14 E

123 5209.81 Jl Vertical 1566.' 45' 104' 45-057. 12.0'
5318.15 E

124 5503.83 N Vertical - 1545.2' 61' 239' 61-102;112-113t; 49.5'
4990.50 g 156-165.

125 5707.40 N Vertical 1530.6' 79' 200' nil
5098.20 E

126 5n3.56 N Vertical 1519.0' 69' 21.7' nil
5293.69 E

127 5594.15 Ii Vertical 1529.3' 77' 226' nil
5302.66 E

126 5488.00 Ii Vertical 1548.0' 76' 225' nil
5300.00 E

SUJlMART

Footage drilled -1957

1959

1960

•
•
TOTALS

•
•

84 teet

2.889 •

- .l.m •
6.212 teet

Magnet!te intersected

• •. "

nil teet

870 "

595 "

1.465 teet
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BREAKWA'lBR IEQUIRIMDTS ADJ'ACM
TO DBBP-BBA. DOCK PROPOOD> BOll

POR'J.' or SAil JUAI. B. C.

tor
IORAlIDA. KIN!:) LINIS - BUGABOO PROPERfl'

POR'!' 0' SAl JUAB, B.C.

PROJEC! 10. 278 OCTOBIR. 1960



OetoNlt 14. 1960
OUr hoJ_t 10. m

SUJIIWlI

It 1a our 1mpreuioD that the ~putMat of Publl0 Wo"

ta'tOW a 1,000 ft. a1m... lqth of ~naknt. to pI'GY14. a eat....

B8D07 harbour tor the tiabiZW a ..t am w. have ao l'1'OUDda to 41apite

ih1. t1aure.

Our oJ1&1nal reoo-eDdatlon tor a -xi.. 400 ft. Break

water _eel re88OMU. ud abould. ..ble ore oarrien to dock aM to be

loaded UDder & ri4e ftUJP of wi. aDd vav. ooJ141u'onli. It waa Dot intda4

to pJ"Ov1de p%OtecUOIl UDder Nall, __en ....ther CODtlltlou.

w. t ..1 that both noo-eadat1oD8 an aoUII4 vb.. the

41tfv1Jlg object!... aN taken into &CCOUD't. '1'0 feel jUtit:lec1 in obaDc
inc our reoOlllleQ4aUoJl we would Deed. ace... to turther data 011 the w1D4 ..

wan action 1. the ana it INCh 18 available.

SUch data could _bl. ua to pntict what .ft." dift.-,

1enctbe ot Bnakwater voul4 ba•• 011 ~ ocm41t1oD8 at the dock aDd -16b
the eooDOaice ot .p1tal i.Dftatllellt 111 the breakwater aplnat the OOR of

delqa,4~ ..... aD4 1nYniMn. in aWokpU. faoil1t1••

'!'be ooat of a 1b'eakva'-r 1e appzuiat.lyll.200.00 per

toot or about 11,200,000.00 tor a 1,exx> ft. BnUwater.

9i!ICML DISCUSSj(OI

w. ha.... had ......-.1 41aouee1a. witit Ir. W. Walkey, Chi.f

ErJs1Mer, Britlah Columbia aIl4 Yukon DepariMa.t of Publio Woaa, VaI1OO\lYV

~ the pzropoeecl Breakwater at San Juan Barbour.



Oetober 14. 1960
Out Projeot 10. 278
Pace •• 2

GDPUc DISClJSSIOlf - contimae4

'rhe1 baye been atudy1rl&' the probl_ ot oreat1JJg a 8ate

barbour at san Juan tor MJ),J 1-.re and haye UTi... at a tentative p~

poeal which appueUT :18 bue4 em. • studT ot ..ther 8D4 ft.e action

done by the lational Ree-.rch Counol1 at the nqu.eat ot the Depe.rtment

ot Publio WoJ'ka.

We bave Men 1Dfor-.lly act'ria8d that 1,000 ft. of Bl'eak

_ter 18 could.red to be~ to pl'O'f14e a sat. auchorap tor the

sill net f'1Bh1nB fleet. Baaed on Q tnterpftt&tion of the National

Reeearoh Counoil atudy b1 Mr. Peter ADd"" ot the DepartHnt, it Appeara

that a Breakwater wwld dampen yav.. with a he1cht of 15 tt. ud. a l.,th

ot 200 ft. to a surge of 2-1/2 tt. at a point 700 ft. eaat ot the wharf

center line shown on Vr1.ght Engin..:re L1rI1ted D:n....f1n,r No. 278-1-'. Under

the 8811. conditioD8 the aurp V&8 ••t1roaitt&! at 2 ft •• 700 ft ••eat of 1D

w.hart center line. It baa been aua_teet tbat 1-1/2 tt. i8 the _xi..

vh10h oan b. oonsidered sat. tor a ahip tied to a clock.

!'he abo.e data 18 OODaiclued to be ••71 theoret1oal aJd

would probab17 require oonatruot1on of a aodel tor oant1rsatlon. BeGan..

ot the apeo1a1 ra tuft ot tbe problem aDd the 11111ted lnto:rution ava11abl.

our ~ts W8t b. reprde4 as genual rather than 8peo1t1c but without

a thorough study .e b.ll.... the me oouree valla be to ohaDp the utunl

harb<Nr cond!tiona •• 11ttl••• poaa1ble ud oouequmt17 preter a IIiD.Wwa

Breekwater which could be extended later aa OOnd1ti.OM warrant.

We are en4.'9'Ol1riar to obtain rind and Dye data 1ft the

rtc1n1ty troll the U.5. Cout Gwm! aDd the Canadian Meteorolog1oal Office.

Frea W. data we 1181' be able to pro... that a Breakwater of 1..... lqth

1. juatit1ecl.

To do 80 .8 will have to caretully oou1der the 40ok: ooou

paDCJ period coupled with the ooet ot ueoeuary .todtp11e taoiUtles.

Bue4 on a .hip enrr two .Mke on a reeuJ.ar acbedule 1t _y De poIJU\le



OCto... 14. 1960
Our Project 10. 278
faa- •• ,.

QRWt RISCYSSION - oont1Due4

to prediot delay ~nd d-.u-rage coat aDl coapaye th1a w1th the inveatmant

required in a Breakwater. It the 1ndicate4 delap were PJ.'01'1OUI1Oed ••

80nal 1.t rdgbt ••en be possible to etop aohedule4 ehipaente tor a perioel

at time and &XTa11Be tor exteDded atookp111Dc.

We are not convinced that. l,o::x:> :tt. Breakwater is

required tor the intended. ueace ot the dock. Without further data we can

rind no juatif1cation tor altv1:nB our initial reoQlllleJJdat1on.

It add1t10nal intOJ:lD&tiOD on w1nd and way. oonditiona can

be obtai'*' 1.t JD1Bht be po8e1ble to predict the leQlth ot Bnakwate,. within

~l. 8OonOll1oa of the oyera11 scheme.

n.v. Moller/a.
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BPWOO PROJECT

WORt .... ,

1. §ra'
About 60 lb•• of IaIlple va. reoe1nd on March 31. Accordinc to a oover1Dc

letter ho. Mr. M. M. MeDd... dated April 8, thia material va. repreaentatiq of

no~ Bugaboo ore. We1&hWl~ llallpl.. were prepared trca W.S _terial tor

teeting purpoe...

2. Ita4 Aptly••

A 5OO-graa ooapoalte was ,round. and mowed the tollowlDc cbellical compo...

ition:

%
5'.8
2."

10.4
0.019
N.D.

,. t!!gnet1c Smratlon

Magnetic separat10n 'tf&8 clone on 1()()()..gnun lota utUi-ins three etagea in a ..,.

v• ..,netic field.

Flovah..t and rest1te ot t,at B49 are appen4ed. !he ON vae CN8hed to pau 4

Ilesh (0.185") in thi8 caM.

4. J)1!098!1op of R!!\IlH em ConglW!i0Bl -

<a> Cruab.1Dc. little t1nv thaD the pI'OpOHCl m1Dua l/4-1nch 1- 1Dd.1oat. to

attect high iron NOOYeJ7. Wlth ore pus1ll« , _h (.26,"). a 51.~ reooYe17 or iron

at 6'.~ grade was reali.eel. With ore paaa1nc 4 _I. {O.185 rt ),iron reooYe17 ...

88.4% at a 64.6" pa4e.

(b) UPlftdlnc aDd reOOft17 ot iron ahould not be too difficult. Both the..

taotors ,,111 be 1DtlueDOed b7 o~ tin.....
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4. DaMato, of Rf8'dlta and Conclusions. Cont'd:

(0) Due to dilution b7 PDIU8 the 1D1tial sulphur eOllt_t of the ore _

lower than the ,% -.x1DlUl perai••ible in the sb1ppiDg produft. Bowyer, then ...

no oonoentrat10n or 8ulphur in the oonoetrat.. indicating that aulph1de. are

ettectively rejeote4 in a very weak mapet10 field.
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( f

HEAD
% FE - 58.'

Test B- 490/0 5

% Si02 -

2.3

8.4

BUGABOO Sample No.5

WT%

.3'.4

TAILING
ASSAYS %

FE • 47.3

S - 3.3

No.
MAGNE TIC

SEPARATION

DIST'N eAt

32. ,

55.9

Nol

WT .;.,

60.6

CONCENTRATE
_ ....

ASSAY·" DIST'N .~

FE - 6.5.1 67.9

S - /.7 44. I

5i02 - 4.2 30.5

Si02" /4.7 69.5

WT %
24. I

TAILING
ASSAYS %
FE - 37.2

5 • 4. I

No 2
MAGNET Ie
SE PARATION

alST'N "
15.5

42.2

No2 CONCENTRATE o' ALL CONCENTRATE
---,

WT % ASSAY % DIST'N to WT% ASSAY % PI51'H %

'5·' t:£ - 63.' , 6.6 79.4 FE - ~4.6 88.4
S - 2. I 13.7 S - I. 8· "I.I
SiD,· 5.5 /0.0 SiOz · 4.5 42.7

5;Oz . 2.0.5 59. 5

No.3 CONCENT~AT£

S - 2.2 3 . .3FINAL TAILING

No.3

MAGNETIC
SEPARATION

1
WT %
3.5

ASSAY .~

Fe . 63.0

OlST'N %
3.9

'"

wr -/0 ASSAYS -/.

20. 6 ~E • 32.9

S - 4.4

5i02 - 23.2

OIST'N 0t
II.'
38.'

57.3

Si02 • 5.2 2.2

NOTE - DISTR IBUT ION S IN TERMS OF HEADS

- VERY WEAK MAGNETIC F"IELO

- CRus... MINUS 4 MESH C. ISS")
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