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The att ached t abulat ion of overburden �nd waste rock 
volumes. should accompany my previous es tl�� t e  of high ·grade, 
shallow baritlc ore tonnage and grade +or the Vangorda 
D�poslt. N�lther of these e stlmat�s ar� rigorous 
calcufatlons but should be In the gener al ball-park 

none theless. 
Since the focus of t his estimate was on t he shallow 

bar ltic ore averaging above lOX Pb+Z� there Is a fair amount 
of mine ralize d rock Included In waste . Much of this is 4A 
In the sout hwest portio n of the � pit " and· will be high 

·e nough grade to b� mined as well,:. however, I have no t had 
ti me to re-calculate the relevant data to give reasonable 
numbers for this �ateria1. 

The Van gor da database Is now "up • on the HP-3000 ·at . 
Vancouver and with some considerable editing would be. the 
logical vehicle for a continuation 6f this sort of study. I 
think the sort of s�ctional calculation that has been done 
on Faro would be well advised for Vangorda as well since I 
have looked at only a small p ar t of ·the ove r all deposit . 

One thing that is clear from t he . sections is that as the 
t arget for.mining becomes smaller and mor e spec ialized we 
n e ed m6re dat a to de fine it. There are several places where 
dr i 1 1  holes are unc·omfor tably i=ar apa r. t t o  pr ov i d� good · 
control on the small · shal low� high-grade zone we are looking 
at. I think about five-100m. fill-in drillholes should be 
seriously considered if high-grading Vangorda looks like a 
� iable proposition. These shoold be large diameter 
dr illholes that could also be used to obtai� samples for . 

met � testing since in seems r easonable that Just as more 
precise dat a ar e needed to define the ore geometry and 
grade, more precise data will also be needed to define the 
metallurgy of this very specific ore type. 

This is all in keeping with Robin Tolber t's recent 
·comment's on the decrease i h r el i abi 1 i ty of reserve estimates 
as the cutoff grade is increased·. following the the ore t i ca 1 
predict ions of geostatistics. 

· 

As you will note on the attached tabulation , as the ore 
plung es to the_nor t hwest the st r ipping ratio, part icularly 

f or rock as opposed to overburden increases r apidly. This· 
is wh y I originally did not irl"clu de 0 East in the shallow 

high-g rade area. If 0 East looks attractive then the 
incremental gains from deepening and extending to the 

southeast pr obably will be close to as good and should be 
quantified. 

· 

The 30° slope ori the northeast wall �ay be-�xcessively 
shal low, it Is due to the S2 foliat ion dipping into the pit 
there. I ncreasing this slope to 45° would give 
�pproximately the follo�ing decreases in rock and-overburden 
volumes (in cu. yd.>: ' 



,, 

sect I on ··overburden . reel< 

0 E 2�700 300000 
2 E 35600 116,000 
4 E .· 63000 8�000 
6 E 19000 25.000 
8 E n 11 n i 1 
10 E n 11 n i 1 

I hope this is of some use. 

$JuL re.v��.J. . -t��·re-.-+J'-'\ �r· .s-1-c-.-/.$ 0 .( $.kc.,�� /'. 

f; ../._ 



VANGOROA DEPOSIT - PIT VOLUMES TO ACCOMPANY HIGH GRADE ORE CALCULATION 
I*UIIIIIIIIUIUIIIITHI S IS A. PRELIMII'¥IRY ESTI""TE CNLYIIflllllfllllll 

overburdi!O overburden waste rock waste rock wnh rock ore ore orr IVfrlQt 
SECTI CN volume volume volume vol umt tonnage volume volume tonnage S.G. used 

<S.G.a2.75) for ore 
cu. m. cu. yd. cu. m. cu. yd. tonnes cu. m. cu. yd • .  tonnes 

-------------------------------------------------��--�----------�-----------------------------------------------

2 EAST 172788 255997 433997 567643 1193492 73628 96301 286415 

4 EAST 271433 355019 250077 327086 687712 120576 157707 443720 

6 EAST 306009 400242 175571 229637 482820 87545 114504 329344 

8 EAST 327698 428611 35635 46608 97996 59895 78339 227002 

· 10 EAST 334807 437909 16880 22077 46420 52575 68764 187167 
-----------------------------------------------------------------------------------------------------------�--� 

total 2E-10E 1412735 1877778 912160 

0 EAST 170000 256000 650000 
(estimated> 

grand total 1582735 2133778 1562160 

· NohJr 
Northeast wall and onrburden slopes at 30 drg. 
Southwest wall at 45 drg. · 

1193051 2508440 394219 

852000 1800000 73000 

2045051 4308440 467219 

Drt S.G. used is pulp S.G. reduced by 10� In accord with studies on massive orn. 
·No ramps W!r! spi!cl-flcaJlr aJlowed -for. 

Northwnt and Southnst !nds of pit ar! simph extrapolation of Jut s!ctlons. 
Section 0 East not measured, estlmated.by comparison to 2E. 

515615 1473648 

96000 268000 

611615 1741648 

3.89 

3.68 

3.7� 

3.79 

3.56 

3.67 

. -· 

ollfr&ll tohl wash 
waste/crt (rock+D.B.> 

. br voJumt cu.·rd 

8.55 823641 

4.33 682105 

5.50 62987? 

6.07 475219 

6.69 459986 

5.96 3070829 

. 11.54 1108000 

6.83 4178S2? 
-



. ' 

{'f:..VI� 1 OV'\ to sl,u� . CJ lS -1-oVJV\&.�.� . bvlh 
W«l!J!DA DEPOSIT • PIT Vll.IHES TO ACCIH¥Hf HIGH GMOE ORE CAI.ru.ATUN .s+/•!'f' .. 'l r...J,.,J a�� � ((..,_j. ·+ "" ................. THIS 1s A PRa.IHIIWIY mrmTE IH.Yn•u•u••nn 

rASE I 
Norlhtut 11111 and ovtrbllrdu alopn at 30 dtg. 
Southwnt �qll at 4:! dtg, 

STRIPPIPil MTIOs 
I onrbllrdtn onrbllrdtn DVtrburdtnl 11u1t rack 11uh rack.· wult ractl ort Dr I ort . avtragtllolal wult. total 11nhl onrall llttrlll 

SECT IIN I Will- war ... tonnagt I toluu vol- tonnagtl volUM wol•• lonnagt s.a. uudllrodtD.B.l lract•D.B.ll IIUh/ort wuh/ort 
I (8,8.•2.33> I (8,8.•2.7:!>1 for ortl ca. I'd tonnnl br wol- by tonnagt 
I c•. •· ca. rd. tonnnl Cit •• n. rd. IDIInlll Cl·, .  n. J'd, tonnn I I 

2 I'AST ln788 �1'97 402:!96 4331'97 :567643 II 934P2 73628 96301 . 286m 3,99 823640 1:!96089 8�:S:S :S.:S7 0 
4 I'AST 271433 �" 632439 . �on 327096 69n12 120:!76 IS7707 443720 3.69 682105 132U:Sl 4.33 2.98 
• I'AST 306009 400242 713001 l?:s:s71 229637 482820 B�:S II4:S04 329344. 3�76 629879 1195821 5.:10 3.63 
8 EAST 327698 429dll 763:53& 3:5635 46608 971'96 5989:5 78331' 227002 3.79 4;r,21P 961:!32 4.07 3.98 0 

10 EAST 33411117 4371'09 7801DD 16980 22077 46420 5z:s;r, 68764 187167 3.:56 451'996 826520 '·" 4.42 

total ZE-1 DE 1412735 187n78 321'1673 912160 IIP30:Sl �8440 3V42lf 51:5615 1473649 3070821' :SSOD113 5;P6 3.94 

I EAST 170000 �a• 3961DO 650000 852000 1800000 73000 96000 268000 3.67 1108000 21P61DD 11.54 a.ar 
Cnll•ahdl 

grand total 1:111273S 2133778 369m3 1:562160 204:1051 4308440 44721P 611415 1741649 4178929·· 71'96213 ,,93 1,5J 
,) 

CASE 2 
Northust and Southwnt !flllt Ia rotk 11U. 45 dtg, slop• 
Slopn Ia ourbllrdt• at 30 dtg. 

STRIP!'ltll MTIDS 
I llttrbllrdta llttrbllrdtn DVtrburdtnl 111111 rod ll&all rotk �qslt rotkl or• or• or• aurag�ltotal 111111 total 111slll ovtrall llttrlll 

SECT IIN I war- •al- IDIIntgtl voluu •ol- IDIIntgtl 101- wol- IDIIftlljl 8,8, 11tdl (rotkt0,8,) (rotkt0,8.>1 llllhlort 1111h/orr 
I CB.8.•2.33> I cs.8.•2,;r,>r for ortl tl. I'd IDIInnl br •.oluoie by IDIIntgt 
I Cl, •• n. J'd, IDIInnl Cl • •• ta. rd. IDIInnl Cl. a n. rd. lonnn · I l ) 

I I'AST 168507 220397 31'2620 345308 m643 P4P:!P6 73628 J6301 286415 3.89 672040 1342216 6.V8 .... 
4 I'AST 223266 21'201P 52020P 188147 246096 517405 120:!7' 15m7 443720 3.68 :!38105 IU37614 3.41 2.34 
' I'AST 21'1482 381242 1791:!3 1:564:!7 204637 430257 87545 114:S04 329344 3.76 :18:187P 1109411 5.12 3.37 
8 EAST 3274V8 429611 763537 3"35 46608 J71'9' 5PBP:s 79339 227002 3.7P 4"'2" 961532 6.07 3.88 

·.l r I 
. :) : 

10 EAST 334807 437V09 7BDIUI 16879 220n 46418 525.., 68764 187167 3.:56 4,1'996 82651F .. ., 4.42· 

lotal 2£-IQE 1345761 1760178 313:5621 742426 P71D51 21141671 3V421J :!1:5615 1.473648 2731221' 517721'2 5.30 3.51 a 
I I'AST l727Pt 22600U 402601 422037 :S:S20Gli 1160601 730DD 96001 2680UG 3.67 n80oo 1:563202 1.11 5.83 

lull111hd) J 
grand total 15185:MI IV86178 3538222 1164462 15230:!1 3202271 46121J 61UI:S 1741648 3:MIP221' 67404P4 5.74 3.87 

IIDI111 , 0 
llrr 1.8. and It pulp S.8, ndllud br IOlC •• accord with stadln 011 •nahr orn,· 
No r111p111trt sprtlflcallr all1111td for, � 
IIDrlhllnl and Soulhrul rndl of pit art alaph nlrapolaiiDII Df lui ucllons. 
Btctl1111 a Eut not Mnurtd, tatl•altd br c����parhon Ia ZE. 

J 

,) 

� 
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bled fran to le-gth S.G. Pb Zn cu �g· hJ Ba) Pb+Zn . lUI 
"' SCCTICH 10 fAST 

10-E-.1 46.0 :il.8 4.8 3.85 7.[5 9.60 .11 59.3 .02 .97 16.65 V-11o:.R 10-E..Z 34.1 55.2 21.1 4.23 5.75 7.44 .07 67.1 .54 19.89 13.19 V-50-R 10-E-3 32.9 �.9 4.0 3.[5 4.76 4.04 .09 39.4 .07 Zl.74 8.00 V-114-R 

a'leliiQeS/tatals 3.95 5.84 7.34 .Ill 61.8 .ll 17.72 13.17 

SCI:TICH 8 fAST 
8-E-1 28.8 �.8 8.0 3.31 3.76 5.75 .11 55.5 .29 7.39 9.51 V-313 8-E-Z 31.7 46.9 15.2 4.40 4.29 7.!8 .04. 66.6 .35 31.91 12.ZJ V-45-R 8-E-3 41.9 52.6 10.7 4.46 4.50 5.70 .ID 67.6 1.28 13.37 10.19 V-312 
a�/totals 4.21 4.29. 6.77 .11 65.3 .70 ZJ�67 11.06 

SECTICH 6 fAST 
6-E-4 25.1 34.2 9.1 4.13 5.35 . 6.03 .07 74.1 .28 10.11 11.43 V-94-R 6-E-1 g) 57.3 .7.3 4.15 4.72 6.62 .06 70.4 .ZJ 19.31 11.34 V-94-R 6-E-5 ll.1 45.7 7.6 . 3.99 4.68 5.69 .11 68�4 .95 7.56 10.37 V-47-R 6-E-Z . 48.2 62.1 13.9 4.46 3.62 5.59 .C5 . 59.6 .44 17.73 9.21 V-47-R 6-E-3 48.1 f{J.7 12.6 4.13 6.64 7.17 .04 83.3 .43 20.15 13.81 V-95-R 
a \��?rageS/totals 4.18 5.02 6.24 .06 . 71.2 .48 15.33 11.26 

bled fran to 1� S.G. Pb Zn cu l>g hJ BaO Pb+Zn lUI 

SECTICH 4 fAST 
4-E-1 42 63.5 21.5 4.15 4.52 7.77 .05 70.9 .47 23.92 12.31 V-305 
4-E-4 28.5 37.1 8.6 4.39 5.31 6.66 .16 77.4 1.42 18.56 11.97 V-33-R 
4-E-3 18.4 29.8 11.4 3.99 4.[5 4.40 .10 56.8 .47 12.94 8.45 . V-305 
4-E-Z 42.3 63.2 20.9 4.02 3.93 5.91 .Ill 58.6 .75 23.40 9.83 V-33-R 
4-E-5 �.9 39.2 2.3 3.33 4.68 8.01 .11 63.6 1.02 1.37 12;69 V-ll4 

averages/totals 4.09 4.37 6.54 .Ill 65.6 .70 20.86 10.91 

SEcriCH 2 fAST 
2-E-1 42.4 67.7 25.3 4.40 5;89 6.71 .12 82.0 .01 14.95 12.59 V-115-R 
2..£-Z :il.6 65.4 14.8 · 4.23. 4.33 5.44 .14 64�3 1.00 15.ll 9�77 V-15-R 

averages/totals 4.32 5.18 6.13 .13 74.0 .46 15.14 11.31 

SECTI� o EAST 

block fran to lE!lflh S.G. Pb Zn cu />g hJ BaO Pb+Zn lUI 

.Ill 99.3 .37 7.f!l 13.76 V-316 
0..£-1 65.5 81.1 15.6 4.05 7.67 6.09 

.68 17.84 10.49 V-316 6.39 .06 59.9 0-E-Z 84.6 !Xl.6 6.0 4.01 4.10 
�12 13.09 V-Z6-R 2.8 3.21 4.1ll 9.00 .07 72.8 .96 .0..£-6 32.1 34.9 

86.6 1.48 15.75 14.31 v�26-R 
0..£-5 :il.3 52.6 2.3 4.61 5.55 8.76· � 

13.15 10.18 V-Z6-R 4.29 4.67 . 5.51 .16 59.4 .99 0..£-3 61;.2 66.2 5.0 
22.96 10.!B V-Z6-R 4.46 5.21 5.66 .1t 69.8 .94 . 0..£-4 69.4 72.4 3.0 

70.0 1.10 .21 11.64 V-315 26.3 29.9 3.6 3.09 4.45 7.19 .09 
11.15 13.34 V-315 0..£-8 

4.61 5.65 7.70 � 103.5 1.48 0..£-7 32.9 35.9 3.0 
13.74 .37 87.5 1.61 9.18 20.59 V-01-R 0..£-9 11.6 22.3 10.7 4.21 6.85 

averages/totals 4.1ll 5.77 7.45 .15 00.9 .92 11.00 13.21 

VNaml. lmlSIT: SI.IIIIBI)' of sectiCJJaf' rese�in l'l}'el" hilt! grade 

{!>., . . tl. �1/ILAVI� 
fkni� 
. I J G< I. -1 (r.v-t. 

(11., ��� ..... .f . S.C." l.>t. c. 61,• v 1 il-vJ 
W:. �,}\� .( I • '1 · 1 • tA_.,.( t� r 

SECTI� 

1!E 
BE 
6E 
4E 
2E 
IE 

total 

.� Vll.lM: S.G. 

184935 52075 3.95 
226790 5$27 4.21 
329293 87533 4.18 
44EB 120576 4.09 
250589 64396 4.32 
271619 739::D 4.CB 

1700314 458357 4.14 

trrres OJ. m. 

Pb Zn cu l>g hJ BaO Pb+Zn 

5.84 7.34 .Ill 61.8 .38 17.72 13.17 
4.29 6.77 • 11 65.3 . .70 20.67 11.06 
5.02 6.24 .06 71.2 .48 15.33 ,� 
4.37 6.54 .Ill 65.6 .70 20.86 10.91 
5.18 6.13 .13 74.0 .46 15.14 11.31 
5.77 . 7.45 .15 00.9 .92 11.00 13.21 

4.99 6.68 .10 69.9 .62 17.15 11.67 

% % % g/tn gltrl % % 

NV. � . 'KnVa 

153 9241 . 31$2 
552 33396 127\:m 
156 94ll 25aS5 

s:ms 184935 

1!Xl 11503 341!B 
442 26756 100>16 
:fi6 21568 ffi5$ 

5$27 2267!Xl 

2.52 15246 56713 
221 1:m5 4!l'E 
285 172i8. 61003 
331 axil) !lll31 
:t5l 21614 a:l315 

87533 329292 

NV. VllJ.foE 'Jl:l'WfE 

746 45103 168495 
240 14520 57318 
317 18574 66678 
640 38750 140220 

f{J ::63) 10376 

120576 443500 

570 34485 136591 
494 29911 113997 

64396 2:a;al 

J!ID. VllJ.foE 'Jl:l'WfE 

320 19341 70417 
206 12451 44922 

64 . :B56  11169 
76 4613 191� 

139 8410 32448 
106 6413 2.5742 
88 5351 14904 
79 4792 1!E59 

. 144 8715 33022 

739::D 271619 


