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1. 0) COORDINAT E SYSTEM 

1.1) Intr oduction 

VAN GORDA MODEL 8 8 0 3  

/d/J. L 0 /{ 'f I ( , /) ,C V 

Initial drill t esting of th e Vang orda dep osit was undertak en by 
Prosp ect ors Airways in 19 5 3-19 5 5 . Sinc e that time additional drill 
h ol es ha ve b een c ompl et ed. by Kerr Addis on, AEX, Canadian Natural 
Resourc es, Cyprus Anvil Mining Corp oration, and Curragh Res ourc es 
Inc. Collar l ocations f or th es e  drill h oles have been r ep orted 
using s everal grid syst ems with di f f er ent el evation datums. 

1. 2) 19 79 Anvil District Survey Contr ol 

In 19 79 N orthwest Survey Corp oration (Yuk on) Ltd. c ompl et ed a n ew 
c ontr ol survey of the Anvil District f or Cyprus Anvil Mining 
Corp oration. Th e survey was undertaken t o  pr ovide h ori zontal and 
vertical c ontrol f or a new s eries of detail ed orth oph ot os, t o  
amalgamat e all pr evious local c ontr ol surveys t o  a c ommon datum, 
and t o  pr ovide a basis f or any futur e c ontr ol surveys. 

All survey c ontr ol p oints used in earlier l ocal surveys in th e 
Vang orda ar ea w er e  inc orp orat ed int o th e 19 79 District survey. 
Cons equently the ar ea was tied int o a c omm on c ontr ol grid an d 
el evation datum int ernally c onsistent with th e entire An vil 
District. 

Th e 1979 Anvil District c ontr ol su rvey was th en tied int o th e 
int ernati onal UTM (Universal Transverse M ercat or) grid syst em using 
Cana da G eodetic Survey c ontr ol p oints in th e Far o and Ross River 
ar eas. All District surveys ar e n ow r ep ort ed in UTM c oordinat es. 
Drill h ol e  c ollars f or th e Vang orda ar ea ar e r ep ort ed using th e UTM 
grid an d el evation datum established during th e 19 79 survey. 
Cyprus Anvil Mining Corp oration int ernal r ep orts by Pigag e ( 19 84, 
19 8 5) discuss the c onversion equati ons utili zed t o  r educ e l ocal 
c oordinat e grid drill h ol e  c ollar l ocations t o  UTM c oor dinat es. 

1. 3) Vang orda 8 8 0 3  M odel Coor dinat es 

Th e detail ed drill grid f or the Vang orda dep osit is at a larg e 
angl e t o  th e District UTM c oor dinat e system. Structural grain of 
th e dep osit is r oughly parall el to th e drill grid. Th e c oor dinat e 
syst em f or th e Vang orda models is ori ent ed parall el t o  th e 
pr evi ously established drill grid. 

Th e angl e fr om the UTM grid syst em t o  the Vang orda model grid 
syst em is 41 . 84 5 2 7 8° in an anticl ockwis e dir ection. The model grid 
syst em was s et up so that th e model c oordinat es f or drill h ol e  
79V049R ( l ocat ed on s ection 1 2E) ar e 1 0, 0 0 0  N an d 1 0, 0 0 0  E. M odel 
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North is oriented 
1- 1) . 

to the northwest in the UTM grid system ( figure 

Con version e quations for reducing UTM coor dinates to Vangor da model 
coordinates are as follows: 

where: 

V ( N)= ( ( N ( UTM)-No)*cos ( A)- ( E ( UTM)- Eo)*sin ( A))/ SCALE 

V ( E)= ( ( N ( UTM)-No)*sin ( A)+ ( E ( UTM)- Eo)*cos ( A))/ SCALE 

A = 41 . 8 45 2 7 8  
SCALE = 0 .999 5 0 8 5 3  

No = 8 89, 0 5 2 . 7 4  
Eo = 59 3, 39 7 . 4 0 

These equations follow the convention established by Cyprus Anvil 
Mining Corporation o f  subtracting 6 * 1 06 be fore repor ting the UTM 
Northings . 

1 . 4) Geological Cross Sections 

In 19 79, the northw est end o f  the deposit ( sections 0 2W to 1 2E) was 
drilled using a drill grid spacing o f  1 0 0  feet ( 3 0 . 4 8 m) along 
section and 2 0 0  feet ( 6 0 .9 6  m) between sections . In the rem ain der 
o f  the deposit (se ctions 1 4E to 3 0E) the bulk o f  the drilling was 
completed in 19 8 1  using rotary methods . Rotary drill hole spacing 
is similar to that used for the 19 79 drilling program . More 
recently Curragh Resources Inc . has in filled this initial drill ing 
grid in areas o f  high grade m i nerali zation . 

Even geological sections in the Vangorda 8 8 0 3  model have been 
evenly spaced e very 6 0 . 9 6  meters . This interval closely 
corresponds to the original drill grid sp acing . Table 1- 1 lists 
model coordinates for cross and long sections . 

1 . 5) Model Parameters 

Table 1- 2 lists parame ters for the Vangorda 8 8 0 3  model . The model 
consists o f  8 2  rows with a row length o f  1 5 . 2 4 m and 1 0 0  columns 
with a column width o f  4 . 5  m .  The model there fore e xtends for 
1 2 49 . 6 8 m in the Northing direc tion (rows) and 45 0 m in the Easting 
direction ( columns) . Total area encompassed by the model is 
5 6 2, 3 5 6 . 0  m2• 

Model row lengths are designed so that row centres correspond 
e xactly to geological cross-sections . Table 1- 1 indicates row 
numbe rs for the listed cros s-sections . Model column widths do not 
have a regular correspondance to the geological long sections . 



Table 1 -1. Model Coordinates for Geological Cross and Long 
Sections . 

Cross Section 

Long 

0 2W· 
0 0  

0 2E 
04 E 
O GE 
08E 
lOE 
1 2E 
14E 
1 6E 
1 8E 
2 0E 
2 2E 
24 E 
2 6E 
2 8E 
3 0E 
J� e:.. 
]'-/ £. 
Section 
J6c 
38 E: 

- 3.�
.� 

- 2 . $o"'1� 
-1. 0 
- 0. 5  

B/ L 
+ 0. 5  ,J,y"+ +1. 0 
+ 2. 0  
+ 3. 0  

Model Northing 

1 04 2 6. 7 2  
1 0 3 6 5. 7 6  
1 0 3 04. 8 0  
1 0 243. 84 
1 01 8 2. 8 8  
1 01 21.9 2 
1 0 0 6 0.9 6 
1 0 0 0 0 . 0 0 

99 39. 04 
9 87 8. 0 8  
9 81 7.1 2 
97 5 6.1 6 
9 69 5. 2 0  
9 6 34. 24 
9 57 3. 2 8  
9 51 2. 3 2  
94 51. 3 6  

9 3 90,4D 
'7 3 ;).''}, <1"/ 

Model Easting 
9�1>8·'18 

.q�l-S-� .Oe. 5 6  G'1G<' �:LD7.
� 

99 39. 0 
99 69. 5 2  
99 84. 7 6  

1 0 0 0 0. 0 0  
1 0 01 5. 24 
1 0 0 3 0.4 8 
1 0 0 6 0.9 6 
1 0 091. 44 (\__ 

loo't'i-

Model Row 

1 5  
19' 

23 
2 7· 

31 
3 5  
39 
4 3  
47 
51 
5 5  
59 
6 3  
67 
71 
7 5  
79 
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The Vangorda 8 8 0 3  model conta ins 4 0  benches w ith a bench he ight o f  
6. 0 m ;  th is bench he ight corresponds to the proposed m in ing l i ft. 
The model extends from a lower elevat ion o f  99 0 m to an upper 
elevat ion o f  1 2 3 0  m .  Each blo ck occup ies a volume o f  411 . 4 8 m3• 
Th is corresponds to 1111 tonnes waste phyll ite ( SG= 2 . 7 0) or 1 2 3 4  
tonnes ore ( SG= 3 . 0 0) .  

Table 1 - 3  deta ils the correlat ion between the model coordinate 
system and the UTM coordinate system for the four corners o f  the 
model. 

1. 6) Model Scale Factors 

Table 1 - 4  l ists the model scale fac to rs ut il i ze d  for the Vangorda 
8 8 0 3  model . I f  the reserves calculat ions show major discrepanc ies 
o f  grade or tonnage, these factors should be checke d  to see that 
they have not been inadvertently modif ied . 

Table 1 - 4  Vangorda 8 80 3  Model Scale Factors 

Model Scale Factor 

Grade Model 1 1 0 0 0  
Grade Model 2 1 0 0 0  
Grade Model 3 1 0 0 0  
Grade Model 4 1 0 0  
Grade Model 5 1 0 0 0  
Dens ity Model 1 0 0 0  
Econom ic Model 1 0  
Var iance Model 1 0 0 0  
Sur face Gr id Model 1 0  



Table 1.2 

CURRAGH RESOURCES PC-MINE VERSION 1.10 

SERIAL NO : 20320 VANGDRDA DEPOSIT - 8803 Geological Model 

SOFTWARE BY GEI'iCDI·1 SERVICES WC 
�lODULE i .02 

PAGE 71 3/19BB 

PRINTOUT OF PROPERTY INFORMATION 

Model description \max b4 characters} : 
Easting co-ordinate of model bDttom left hand corner 
Northing co-ordinate of model bottom left hand corner : 

Easting co-ordinate of model top right hand corner : 

Northing co-ordinate of model top right hand corner 

Datum elevation of top of model : 

Number of columns in model (max 128) 

Number of rows in model imax 128) : 

Width of columns : 

Width of rows : 

Number of labels : 5 

Current units are : 

Linear : m 

Area : rnttZ 
Volumetric : bcm 

Density : tn/bcm 
Monetary : Cdn $ 

Pb �( in !. 

W!NBDRDA DEPOSIT - 8803 Geological Model 
9797.50 
9398.02 

10247.50 

10647.70 

123(1.(1(1 
100 

82 

4.50 

15.24 

Ag glt i Au g/t 



PC-NINE VERSION 1.10 

SERIAL NO : 20320 

7/ 3/1988 

PRINTOUT OF PROPERTY INFDRMATION 

CURRAGH RESOURCES 

VAI460RDA DEPOSIT - 8803 Geological Model 

-------------------------------------------------------------------------------

BHlCH HEIGHT CREST TOE CREST TOE 

ELEVATION ELEVATION DEPTH DEPTH 

[m j [!il j [m ] [m } [iii J 

-------------------------------------------------------------------------------

6.00 1230.00 1224.00 .00 6.00 
..., 6.00 1224.00 1218.00 6.00 12.00 .<. 
';! 6.00 1218.00 1212.00 12.00 18.00 .., 
4 6.00 1212.00 1206.00 18.00 24.00 

5 6.00 1206.00 1200.00 24.00 30.00 

6 6.00 1200.00 1194.00 30.00 36.00 

7 6.00 1194.00 1188.00 36.00 42.00 

8 6.00 1188.00 1182.00 42.00 48.00 
0 6.00 1182.00 1176.00 48.00 54.00 I 

1(1 6.00 1176.00 1170.00 54.00 60.00 

11 6.00 1170.00 1164.00 60.00 66.00 

12 6.00 11&4.(10 1158.00 66.00 72.00 

13 6.00 1158. O(l 1152.00 72.00 78.00 

14 6.00 1152.00 1146.00 78.00 84.00 

15 6.00 1146.00 1140.00 84.00 90.00 

16 6.00 1140.00 1134.00 90.00 96.00 

17 6.00 1134.00 1128.00 96.00 102.00 

18 6.00 1128.00 1122.00 102.00 108.00 

19 6.00 1122.00 1116.00 108.00 114.00 

20 6.00 1116.00 1110.00 114.00 120.00 
..., . .<.l 6.00 1110.00 1104.00 120.00 126.00 
")'1 <.L 6.00 1104.00 1098.00 126.00 132.00 
... , Lw 6.00 1098.00 1092.00 132.00 138.00 

24 6.00 1092.00 1086.00 138.00 144.00 

25 6.00 1086.00 1080.00 144.00 150.00 
"' £0 6.00 1080.00 1074.00 150.00 156.00 

27 6.00 1074.00 1068.00 156.00 162.00 

28 6.00 1068.00 1062.00 162.00 168.00 

29 6.00 1062.00 1056.00 168.00 174.00 

30 6.00 1056.00 1050.00 174.00 180.00 

31 6.00 1050.00 1044.00 180.00 186.00 

32 6.00 1044.00 1038.00 186.00 192.00 

·n '-'" 6.00 1038.00 1032.00 192.0(} 198.00 

34 6.00 1032.00 1026.00 198.00 204.00 

35 6.00 1026.(1(1 1020.00 204.00 210.00 

36 6.00 1020.00 1014.00 210.00 216.00 

37 6,00 1014.00 1008.(1(1 216.00 222.00 

38 6.00 1008.0(1 1002.00 222.00 228.0(1 
7M ' .. .,,., 

SOFTWARE BY SEMCOM SERVICES INC 

MODULE 1.02 

PAGE 2 



40 6.00 996.00 99!).(10 234.00 240.00 
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The Vangorda 8 8 0 3  model conta ins 4 0  benches w ith a bench height of 
6 . 0  m; th is bench he ight corresponds to the propose d m ini ng l ift . 
The model e xtends from a lower elevat ion o f  99 0 m to an upper 
elevat ion o f  1 2 3 0  m. Each blo ck o ccup ies a volume o f  411 . 4 8  m3• 
Th is corresp on d s  to 1111 tonnes waste phyll ite ( SG= 2 . 7 0) or 1 2 34 
tonnes ore ( SG= 3. 0 0) . 

Table 1- 3 deta il s the correlat ion between the model coordinate 
system and the UTM coordinate system for the four corners o f  the 
model . 

1 . 6) Model Scale Factors 

Table 1-4 l ists the model scale factors ut il i zed for the Vangorda 
8 8 0 3  model . If the reserves c alculat ions show major discrep ancies 
o f  grade or to nnage , these factors should be checked to see that 
they have not been inadvertently m odi f ie d . 

Table 1 -4 Vangorda 8 8 0 3  Model Scale Factors 

Model 

Gra de Model 1 
Grade Model 2 
Gra de Model 3 
Grade M odel 4 
Grade Model 5 
Dens ity Model 
Economic Model 
Va riance Model 
Sur face Gr id Model 

Scale Factor 

1 0 0 0  
1 0 0 0  
1 0 0 0  
1 0 0  
1 0 0 0  
1 0 0 0  
1 0  
1 0 0 0  
1 0  



Tabl e 1 - 3. M odel an d UTM Coordinat es f or th e Corn ers of the 
Vang orda 8 8 0 3  M odel. 

I M odel I M odel 
Corn er I N orthing I Easting I N orthing I Easting 

------------ 1 ------------ l ------------ l ------------ l ------------

l I I I 
sw I 9 39 8. 0 2  I 9 79 7. 5 0  I 69 0 2 5 8 3. 2 5  1 5944 2 5. 91 

I I I I 
NW I 1 0 64 7. 7 0  I 9 79 7. 5 0  I 69 0 3 51 3. 74 I 593 59 2. 6 3 

I I I I 
N E  I 1 0 64 7. 7 0  I 1 0 24 7. 5 0  I 69 0 3 81 3. 8 0  I 59 39 2 7. 7 0  

I I I I 
SE I 9 39 8. 0 2  I 1 0 24 7. 5 0  I 69 0 2 8 8 3. 31 I 594 7 6 0. 9 7  
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2. 0) SURFACE GRIDS 

2.1) Introduction 

Because the 8 8 03 model has a different row length than the 86 07 
model, the 86 07 surface grids could not be directly transferred to 
the 8 8 03 model. surface grids for the 8 8 03 model were generated 
from digitized surface contours using program POLYSECT.FOR. In 
many instances the surface contour file used for constructing the 
86 07 surface grid could be used without changes to generate the 
8 803 surface grid. 

2.2) Surface Topography 

The polygon ASCII file used to create the 86 07 topography surface 
was also used to generate the 8 8 03 topography. The polygon file 
was modified slightly by appending a few additional traverse lines 
for surface elevation control. The 88 03 surface grid was then 
generated using program POLYSECT.FOR. Figure 2 -1 shows the new 
surface. 

2.3) Overburden/Bedrock Surface 

The 19 87 drilling program created 29 new data points for the 
bedrock/overburden surface through the entire length of the 
deposit. Comparison of the 19 87 drill results with the 86 07 
surface grid showed that only minor modifications of the 86 07 grid 
were required northwest of geological cross section 14. 0 East. 
More extensive changes were required southeast of section. 1 4. 0  East 
in the area of the 19 81 rotary drilling. The 19 87 drill holes 
consistently indicated that the overburden/bedrock surface defined 
by the rotary holes was at too low an elevation. 

The bedrock/overburden surface was re-contoured by hand to 
incorporate the 19 87 drill holes. Southeast of se.ction 1 4. 0  East 
much greater weighting was given to diamond drill hole data points. 
This resulted in the new 8 8 03 surface being at a consistently 
higher elevation than the 86 07 surface. 

The 8 8 03 surface was then generated by digitizing the new contours 
into an ASCII file and running program POLYSECT.FOR using the new 
contours. Figure 2.2 illustrates the resulting surface grid. 
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2. 0) SURFACE GRIDS 

2.1) Introductio n 

Because the 8 8 0 3  m odel has a di f ferent row length tha n the 8 6 07 
m odel, the 8 6 07 su rface grids could not be dire ctly trans ferred to 
the 8 8 0 3  model . Sur face grids for the 8 8 0 3  model were generated 
from digiti zed sur face contours using program P OLY SECT . FOR . I n  
many i nstances the su rface contour file used for constructing the 
8 6 0 7  sur face grid could be used without cha nges to generate the 
8 8 0 3  sur face grid .  

2. 2) Sur face Topography 

The polygon ASCII file used to create the 8 6 0 7 topography sur face 
was also used to generate the 8 8 0 3  topography. The polygo n file 
was modi fied slightly by appendi ng a few additional traverse lines 
for sur face elevatio n co ntrol . The 8 8 0 3  sur face grid was the n 
generated using program POLY SECT . FOR . Figure 2 -1 shows the new 
sur face. 

2 . 3) Overburde n/Bedroc k Sur face 

The 19 87 drilling p rogram created 29 new data points for the 
bedrock /overburde n  sur face through the e ntire le ngth o f  the 
deposit. Comparison o f  the 19 87 drill results with the 8 6 07 
sur face grid showed that only minor modi fications of the 8 6 07 grid 
were required northwest o f  ge ological cross section 1 4. 0  East. 
More exte nsive changes were required southeast o f  section 1 4. 0  East 
i n  the area o f  the 19 81 rota ry drilli ng . The 19 87 drill holes 
co nsiste ntly indicated that the overburden/bedrock su r face de fined 
by the rota ry holes was at too low an elevation .  

The bedroc k/o verburden sur face was re -co ntoured by hand to 
i ncorporate the 19 8 7  drill holes . Southeast o f  section 1 4. 0  East 
much greater weighti ng was given to diamo nd drill hole data points. 
This resulted i n  the new 8 8 0 3  sur face bei ng at a consistently 
higher elevation than the 8 6 0 7 su rface . 

The 8 8 0 3  sur face was the n  generated by digiti zing the new contours 
i nto a n  ASCI I file a nd ru nning program POLY SECT. FOR using the new 
contours. Figure 2 . 2  illustrates the resulting sur face grid. 

3 . 0) DRILL HOLES 

3 .1) Introductio n 

The Vangor da DDHDB ( Diamond Drill Hole DataBase) located o n  the 
HP 3 0 0 0  computer at the Faro Minesite co ntains collar lo catio ns, 
dow nhole surveys, lithologies, assays, st ructures, a nd fault data 
for the pre -19 87 Vangorda drill holes . To be accessible to 
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P C-MINE, this data must be trans ferred to an appropriately 
formatted personal computer ASCI I file. The computer program 
DH2 0 4S. SOURCE. G EOLOGY was w ritten to accomplish this data trans fer 
to the personal computer. 

Because P C-MINE has very limited storage capab il it ies in its dr ill 
hole database, the Vangorda DDHDB dr ill hole data was loaded into a 
P C-XP LOR drill hole database for storage and manipulat ion o f  the 
data. The computer program VAN GDDH.FOR was wr itten to modi fy the 
ASCII file trans ferred from the HP3 0 0 0  to P C-XP LOR comp atible 
format for rapid trans fer o f  the drill hole in format ion. 

The 19 8 7  drill hole coll ar and lithology in formation was en tered 
directly into the P C-XP LOR Vangorda database. Assay data for the 
19 87 drilling was trans ferred from a Symphony ass ay spreadsheet to 
the P C-XP LOR Vangorda database. Th is database presently contains 
1 8 3  drill holes. 

3 . 2) Program DH2 0 4 S  (HP 3 0 0 0  System) 

Program DH2 0 4S is res ident on the HP3 0 0 0  computer at the Faro 
Minesite. This program creates a sequenti al ASCI I file on the 
HP3 0 0 0  disk and trans fers the appropriate data for all drill holes 
in the Vangorda DDHDB to this file. Essentially the program is a 
formatted " dump " o f  the primary field log data stored in the DDHDB. 
In formation stored in the AS CII file for each drill hole includes 
drill hole name, UTM collar coordinates, total depth, assays, 
lithologies, downhole surveys, structural measurements and 
fault /core status measurements. The ASCII file name on the HP3 0 0 0  
dis k  is P CM INEDH.PUB. GEOLOGY. 

3.3) File Trans fer (HP3 0 0 0  to Personal Computer) 

The sequential ASCII file P CM INEDH.PUB. G EOLOGY was trans ferred from 
the HP3 0 0 0  system to an IBM -comp atible personal computer system 
using the so ftware package REFL ECT I ONS. The data trans fer can b e  
accomplished readily at 9 6 0 0  baud by connect ing the serial port on 
the personal computer directly to the HP3 0 0 0  plotter port located 
in the Engineering computer room. Consult w ith the Minesite 
computer people (MI S) for help with completing th is task. 

3. 4) P C-XP LOR Vangorda Databases 

Vangorda drill hole in formation is stored in 2 P C-XP LOR databases. 
Database A contains the primary f ield log in formation including 
collar location, downhole surveys, lithologies, structures, fault 
features, and assays. Database B is designed primarily for 
calculating composites from assays using di f ferent we ight ing 
schemes. 

Table 3-1 shows the structure o f  datab ase A ( field data). It 
cons ists o f  8 separate tables. Table names and variables are 
generally sel f explanatory. Dates ( for example the variable LOG GED 
in table 1) are stored as integers follow ing the format YYMMDD. 

The structure o f  database B is shown in table 3 - 2. Database table 
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1 is a subset of table 1 fr om database A. Tables 2 and 4 are e xact 
duplicates of tables 2 and 4 from database A. Database table 3 
(lith ol ogy) c ontains the fr om-t o d ownh ole intervals t o  be used f or 

c omp ositing. Database tables 5- 8 are identically structured 
comp osite tables. Having seve ral c omp osite tables al lows f or 
retaining several di f ferent c omposites derived from the same 
primary assay data. 

3. 5) Pr ogram VANGDDH. FOR 

The ASCII file trans ferred fr om the HP 3 0 0 0  c omputer c ontaining all 
the Vang orda drill h ole data was not structured in a f ormat 
c ompatible with imp orting directly int o the P C-XPLOR Vangorda 
database. The Fortran pr ogram VANGDDH was written t o  manipulate 
the field data c ontained in this ASCII file int o P C-XPLOR 
compatible f ormat. The output fr om VANGDDH c onsist of separate 
ASCII files, each c ontaining a speci fic type of data (i.e. 
lithology, structure, c ollar l ocations, etc). Data c ontained in 
these files are in an appr opriate f ormat f or imp orting directly 
int o the PX-XPLOR Vang orda drillhole database. Opti ons are 
included within VANGDDH f or ign oring a ll drill h oles wh ose c ollars 
are l ocated outside a use r-speci fied rectangle of interest and 
clipping all assay values f or each element t o  user-speci fied 
maximum values. 

3. 6) Vang orda Drill Holes 

Collar l ocati ons, d ownh ole surveys, lith ologies, assays, and 
structures f or the 1 5 4  drill h oles in the DDHDB were trans ferred 
fr om the HP 3 0 0 0  t o  the P C-XPLOR Vang orda databases. Collar 
l ocations, d ownhole surveys, and lithol ogies f or the 1 9 87 drill 
holes were entered directly int o the PX-XPLOR database. Assays f or 
these 2 9  drill h oles were trans ferred fr om a SYMPHONY assay 
spreadsh eet. 

None of the assays were clipped t o  user-speci fied m aximum values. 
I f  an analysis f or a particular element was n ot c ompleted, the 
analytical value was set t o  - 1. 0. Waste intervals in each drill 
h ole were included in assay table 4 with - 1. 0  analyses f or all 
elements. The original DDHDB listed Ag analyses were the averaged 
results of atomic abs orpti on and fire assay analyses. In the 
current database, these two analyses f or Ag were rest ored t o  the 
original status as separate e lements. All assays were checked f or 
c orrectness; order of magnitude pr oblems c ontained in the DDHDB 
were c orrected. Rock c odes f or the di f fe rent assays were entered 
by hand using the new cr oss-section interpretation. 

Lith ol ogies were verified against the original log 
when necessary. Dip and a zimuth measurements f or 
faults were set t o  - 1  when both values were 0. 

4. 0) ROCK TYPE MODEL 

4. 1) Intr oduction 

and c orrected 
structures and 

Rock types f or the Vang orda 8 8 0 3  m odel were interp olated fr om 
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Hole Name 

1 79V001R 

2 79V015R 

3 79V01BR 

D 4 79V020R 
a 5 79V026R 

t b 79V027R 

a 7 79V02BR 
b B 79V030R 

a 9 79V033R 

5 10 79V035R 
e 11 i9V045R 

12 79V046R 
13 79V047R 

14 79V0491i 
R 15 i9V050R 

e 16 79V0�3H 

c 17 79'-J�5�R 
0 lB 79Vv57Fi 
r 19 711./i)aOR 
d 2l� nv(�o3Fi 

-.. i'1'J071R L; 
,. ...... LJ. nV072R 
23 79VOB4R 

N 24 79V094R 

ll 25 79V095R 

II 26 79V096R 

b 27 79V101R 

e 28 79V110R 
r 29 79'J114R 

5 30 79'H15R 
31 79V117R 

32 79V119R 
-"l �" 79V123R 

34 79V12bR 

35 79V133R 

36 79V 143R 

37 79\1300 

38 79V301 

39 79V302 
40 79V303 
41 i9V304 

42 79V305 

43 79V306 

44 79V307 

45 79V308 

46 79V309 

47 i9V310 

48 79V311 

49 79V312 

50 79V3l3 

- VANSORDA DRILLHOLES - PCXPLOR - iloril 41 1968 

Hole Nue Hole Nate Hole Nate 

51 79V314 101 CNR76Q4 151 P55V146 
52 79V315 102 EA74X0b 152 P55Vl55 

53 79V316 103 EA76X22 153 P55V157 
54 79V317 104 EA79VX1 154 P55V159 
55 79V318 105 EA79VX2 155 67V-01 
56 79V319 106 EABOVX1 1511 B7V-02 
57 79V320 107 EAB1 VX1 157 B7V-03 
58 79V321 108 FA81AX3 15B 87V-04 
59 79V322 109 FAS1AX4 159 B7V-05 
110 80V055RH 110 FAB1AX5 160 B7V-Ob 
bl 80V075RH 111 KA73A02 161 87V-07 
62 BOV118R 112 KA73A03 162 B7V-OB 
'"l Ow B1VR-01 113 KA74A07 163 B7V-09 
b4 B1VR-02 114 KA74A3b 164 B7V-10 

65 BlVR-03 115 Kil74A40 165 B7V-11 

66 BJIJR-04 116 �74M3 166 87\'-12 

67 BlVR-05 117 KA74A44 lb7 87V-13 
68 BlVfi-06 118 KA74Mi 1bB BiV-14 
69 BUR-(17 i19 KA74A48 169 fi7V-15 

70 BlVR-vB 12(i P53'JOv:, l1•) 87\'-16 
71 Bl �1\-09 121 P5�·V0i}8 171 B7V-17 
72 BlVR-10 122 P53V009 172 87V-18 
i3 BlVR-11 123 P53V011 173 87\1-19 
74 81VR-12 124 P53V012 174 87V-20 
"'" I.J B1VR:-13 125 P54V019 175 i37V-21 

76 81VR-14 126 P54V022 176 B7V-22 
77 81VR-15 127 P54V023 177 87V-23 

78 BlVR-16 128 P54V024 178 87V-24 

79 BlVR-17 129 P54V037 179 B7V-25 
80 BlVR-18 130 P54V04t• 180 87V-26 
81 81VR-19 131 P54V041 181 B7V-27 

82 81VR-20 132 P54'J044 182 87V-28 

83 81VR-21 133 P54V051 183 B7V-29 
84 BlVR-22 134 P54Vv5i 
85 Bl 1JR-23 135 P54V054 

86 81VR-24 136 P54V051 

87 81VR-25 137 f54V072 
SB BlVR-26 138 P54V07b 

89 BlVR-27 139 P54Vli79 
90 B1VR-28 . 140 P541JOSil 

91 81VR-29 141 P54V081 

92 B1VR-30 142 P54VOB� 

93 BlVR-31 143 P55V097 

94 BlVR-32 144 P551J098 
95 BlVR-33 145 P55Vl07 

96 81'v'R-34 146 P55V10';· 
97 BlVR-35 147 P55V122 
98 CNR7b01 148 P551J1N 
99 CNR7602 149 P55V127 

100 CNR7603 150 P55V131 



regularly spaced, digiti zed ge ol ogical cr oss sections ; each r ow of 
the model c orresp onds to a unique cr oss sectional geology 
interpretation . Geol ogical interpretation e xtends fr om cr oss 
section 0 4W thr ough 2 8E f or a t otal of 6 5  cr oss-sections . The 
secti ons were digiti zed using GEO-MODE L  s oftware. The GEO-MODEL 
digiti zed p olyg ons were then e xp orted t o  an ASCII file, c orrected 
f or c oordinate errors using pr ogram PO LYGON. FOR , and imported into 
the P C-MINE Vang orda 8 8 0 3  m odel . These 8 8 0 3  p olyg ons were used t o  
interp olate r ock types int o the model bl ocks . 

4. 2) Ge ol ogy Cross Secti on Interpretati on 

The m ost extensive drilling on the Vang orda depos it has been 
completed on the even cr oss sections which a re spaced appr oximately 
2 0 0  feet ( 6 1 meters) apart. In 1 9 87 Curragh Resources c ompleted 
fill-in drilling between these sections al ong the 
n orthwest-s outheast a xis of high grade ore . 

Preparat ory to c onstructing the 8 8 0 3  m odel, all drill h ole traces 
and lith ol ogies were pl otted at a sca�e of 1: 5 0 0  on X .O cross 
sections e venly spaced e very 3 0 . 4 8 meters. Drill h oles were 
pr ojected h ori zontally ont o the secti ons. Only the drill h ole 
in f ormation within -an of fset distance of 1 5. 2 4  m eters was pl otted 
on a particular section . A t otal of 2 8  cr oss sections c ontained 
pr ojected drill h ole in f ormation. 

Drill h ole traces and lith ol ogies were als o 
1: 1 0 0 0  on all l ong sections containing 
Pr ojection of fsets f or l ong seti ons were 
maximum distance of 1 5. 2 4  meters. 

pl otted at a scale of 
several drill h oles . 
als o restricted t o  a 

Maj or e f f ort was spent trying t o  generate an internally consistent 
set of cr oss section geol ogical interpretati ons. The l ong sections 
were used d ominantly t o  calculate between cr oss sect ions and t o  
locate the major faults between cr oss sections 0 8E and 1 4E. 

Initially the geol ogy was interpreted on the e ven cross sections 
( 0 4W, OZW, OOE, OZE, etc . )  because they c ontained the m ost 

extensive drill h ole c ontr ol . Adjacent sections were c ompared and 
adjusted t o  insure c ontinuity of major geol ogic structures and 
lith ol ogic units . 

Next the geol ogy f or the odd cr oss sections ( 0 3W, OlW, OlE, 0 3 E, 
etc.) were interp olated from the c ompleted adjacent even sections. 
Limited drill h ole data in the n orthwest part of the dep osit helped 
constrain and enhance the ge ol ogical interpretation on these 
secti ons . 

Finally the geology f or the X . 5 cr oss sections was interp olated 
fr om the adjacent odd and even sections. Di f ferences between the 
sections were a veraged in c onstructing these intermediate secti ons . 
These secti ons did n ot have any drill h ole c ontr ol t o  help 
constrain the geol ogy. 

This procedure resulted in an internally consistent set of 6 5  
geol ogical cr oss secti ons regularly spaced e very 1 5. 24 meters. 



Each section c orresp onds t o  a separate r ow in the Vang orda 8 8 0 3  
model . The secti ons have incorp orated all 1 9 87 drilling results. 

4 . 3) Rock Types 

Table 4- 1 lists the simpli fied r ock types inc orporated into the 
Vang orda 8 8 0 3  model . This table als o lists the c orrelation wi th 
the more c omplex and c omplete alphanume ric c odes used in field 
l ogging of the drill c ore . Ore r ock types in the model have 
integer c odes less than 1 0 0 ; waste r ock types have c odes of 1 0 0  and 
higher . Code numbers in the waste r ock types generally increase 
f or units higher in the stratigraphic sequence in the immediate 
Vang orda area . Rock c odes are generally equivalent t o  th ose used 
f or the Far o F87 0 1  and F 8 8 0 5  mode ls . 

The backgr ound waste lith ol ogy immediately s urr ounding the Vang orda 
dep osit is unit 1 0 0  (= 3GO or 5B6/n oncalc areoues waste phyllite) . 
At higher stratigraphic levels, units 1 5 0  (=Sa bas al Vang orda 
f ormation) and 1 6 0  (= 5BO Vangorda f ormation) are delineated on the 
di f ferent cr oss sections in the model . Locally the S A  unit 
contains thin h ori zons of  subecon omic ore types; i f  these have n ot 
been di f ferentiated in a section, the undi f fe re ntia.ted unit is 
designated as 1 5 5 . 

Several subunits have also been dif ferentiated within the 
background waste lith ol ogy . Unit 1 1 0  (=S A  or 5B 6 2) represents 
carbonaceous phyllites . Unit 1 2 0  (= 4L) refe rs t o  highly altered 
muscovite - quart z + chl orite phyllites with min or sulphides . Unit 
1 3 0  c orresp onds t o  metabasite-rich intervals . 

Vang orda ores are l ogically gr ouped int o quart zose ores and baritic 
massive sulphide ores . The classi fication indic ated in Table 4- 1 
basically f oll ows this scheme . 

Inspecti on of a Vang orda cr oss-section illustrates that the ore 
dep osit c onsists d ominantly of a main baritic massive sulphides 
h ori zon underlain by f ootwall quart zose ores . Additional h ori zons 
of massive sulphides and / or quart zose ores fr om small lenses and 
bands at slightly higher stratigraphic levels . The 
stratigraphically highest ore h ori zons occur within the thick 
carbonaceous phyllites of the basa l Vang orda f or mation . 

I have attempted t o  re flect these di f ferent ore h ori zons in the 
Vang orda dep osit by incorporating a h ori zon c ode within the ore 
type code . All r oc k  types in the ma in h ori zon have a 1 in the 
integer's space . Intermediate ore h ori zons have a 2 in the 
integer's space . Ores within the basal Vang orda f orma ti on have a 3 
in the integer's space . Unit 61, there f ore, c orresp onds t o  baritic 
massive sulphides within the main h ori zon . 

The massive sulphide ores have been divided int o three major ore 
types . Units 5 0  (= 4E) and 7 0  (= 4EH) c onstitute massive pyritic and 
pyrrh otitic sulphides respectively . Because these units occur only 
in min or amounts, h ori zon c oding was n ot utili zed in the 8 8 0 3  model 
f or them . Units 6 0, 6 1, 62, 63 (= 4EG) c onsist of baritic massive 
sulphides with abundent Pb and Zn. Actually these units are a 



/1 . 

mixture of ab out 5 0% 4E and 5 0% 4G ore types . 
two ore types was n ot p ossible or realistic in 
ge ol ogy . 

Sep arati on of these 
terms of mining or 

I have di f ferentiated f our quart zose ore types . Stratigraphically 
all the quart zose ores are l ocated in the f ootwall t o  the baritic 
massive sulphides . Unit 8 0  ( = 4DJ) c onstitutes a base meta.l and 
magnetite-rich quart zite immediately bene ath the m ain baritic 
sulphides . This unit has only a limited occurrence ; n o  h ori zon 
coding was incorp orated into the 8 8 0 3  m odel . 

Units 4 0, 4 1, 4 2, 4 3  (= 4EC) c onsist of semi-m assive, highly pyritic 
quart zites located beneath the baritic massive sulphides . In 
assays this unit typically is barren in Pb & Zn but c ontains 
substantial Au . Units 3 0, 3 1, 3 2, 3 3  (= 4CO) c onstitute the 
slightly pyritic, n oncarb onace ous, quart zites l ocated beneath the 
4EC pyritic quart zites . The transition betwee n 4EC and 4 CO 
quart zites is trans iti onal and di f ficult t o  place c on fidently . 

Units 2 0, 2 1, 2 2, 2 3  ( = 4A) c onsist of carb ona ce ous, ribbon-banded, 
slightly pyritic quart zites . These units tend t o  be l ow grade and 
peripheral t o  the dep osit . They f orm the second maj or ore type 
within the Vangorda dep osit . 

4 . 4) GEO-MODEL Digiti zing 

All sections were digiti zed using the GEO-OMODEL s oftware package . 
Coordina tes f or digiti zed p olyg ons used the Vangorda 8 8 0 3  m odel 
grid system . After the secti ons were digiti zed and veri fied, the 
p olyg ons were exported t o  ASCI I files f or trans ferring t o  P C-MINE . 
During this p olyg on exp orting pr ocedure, it wa s disc overed that the 
waste p olyg on surr ounding the ore typically had t o  be subdivided 
int o smaller p olyg ons because it c ontained t oo many digiti zed 
p oints ( > 2 5 6) f or acceptance by P C-MINE . P C-MINE also had pr oblems 
with complex polygon shapes ; these p o lyg ons also had t o  be further 
subdivided . 

4 . 5) Fortran Program PO LYG ON . FOR 

P C-MINE requires that digiti zed polygons use a spe cia l c oordinate 
system with the left edge of the model being 0 . 0 .  Easting 
c oordinates f or all polyg ons ex ported fr om GEO-MODEL had t o  be 
adjusted by subtracting 97 97 . 5  from the Easting . GEO-MODEL p o lygon 
exp orting r outines also c ontain a "bug " which causes s ome polygon 
p oints t o  be dup licated in the exp orted ASCII file . 

The Fortran pr ogram P OLYGON . FOR was written t o  c orrect t hese two 
pr oblems in the p olyg ons exp orted fr om GEO-MODEL . GEO-MODEL als o 
exp orts all p olyg ons f or a part icular secti on . In P C-MINE, 
background r ock types are automatically assigned t o  each b lock, and 
p olyg ons de fining these areas are n ot required . P OLYGON . FOR also 
eliminated all p olyg ons c ontaining the waste background r ock type 
( r ock c ode = 1 0 0) fr om the ASCII file exp orted fr om GEO-MODEL . 

4 . 6) P C-M INE Rock Type M odel 



The m odi fied polygons exp orted from GEO-MODE L  were then imp orted 
int o P C-MINE . Rock types f or bl ocks were assigned f or each se ction 
using P C-MINE s oftware . Printer maps of each m odel r ow was 
prepared and checked against the geol ogical interpretation . In a 
few instances P C-MINE was n ot able t o  hand le a p olyg on shape. For 
th ose sections, the c omplex p olyg ons were re-d ig iti zed as two or 
more p olygons and the entire pr ocedure repeated .  

4.7) Pr ogram RKSURF . FOR 

Overburden and sur face t opygraphy were n ot d ig iti zed on the 
GEO-MODEL ge ol ogical sect ions. Instead m odel bl ocks were m odi fied 
using program RFSURF . FOR . RKSURF utili zes a user-speci fied sur face 
gr id as a template f or se lect ive ly edit ing the r ock-type m odel ; all 
bl ocks above the sur face grid have the ir r ock c odes changed t o  a 
user-speci fied value . 

RKSURF was run first us ing the overburden-bedr ock sur face grid . 
Each m odel bl ock wh ose centre p oint was at a higher elevati on than 
the sur face gr id at that location was m od i fied t o  r oc k  type 3 0 0 . 
Next RKSURF was run using the sur face t op ography gr id . Each m odel 
bl ock wh ose t oe elevation was grea ter than the sur face grid at that 
l ocation was m odi fied t o  r ock type 5 0 0 . 

Printer maps of each sect ion were than prepared and c ompared t o  the 
or iginal cross sect ions . Occassionally the sur face-grid generated 
overburden and the cross section interpretat ion did n ot overlap . 
In th ose instances a sma ll strip of waste r oc k  type 1 0 0  rem ain ed 
between the overburden and ore ; th ose blocks were manually a ltered 
using the bl ock model editor . 

5 . 0} COMPOSITES 

5 . 1) Comp osite Def init ion 

Comp osite intervals f or each drill h ole were de fined on the basis 
of the interpreted cr oss section geol ogy w ith an attempt t o  c onf orm 
r oughly t o  a 6. 0 m. length . Comp osite breaks c orresp ond t o  assay 
interval breaks . The strong emphasis on ge ology insures that 
c omp os ites used t o  interp olate grades into ore bl ocks e xactly 
c orresp ond t o  the r ock types interpreted fr om the ge ologic cross 
sect ion . 

Table 5- 1 lists the distribution of c ompos ite thicknesses . For the 
8 6 1  ore c omp osites the maximum and minimum thicknesses are 8 . 0  and 
0 . 4  meters, respect ively . The average thickness is 4 . 6  meters . 
Fr om the d istr ibution it can be seen that 2 1 . 5% of the c om pos ites 
are less than 1 / 2  - ben ch height in thickness, and 2 5. 4% of the 
comp osites a re greater than 1-bench height in thickness . 

An alternat ive way of c onsidering comp osite length is by l ooking at 
the number of assay intervals w ithin each c omp os ite . Table 5- 2 

1 shows the d istr ibut ion of number of assays in the comp os ites f or 
1 the same 8 6 1  c omp osite intervals . The numbe r  of assays in a 

c omp osite ranges fr om a m inimum of 1 t o  a m aximum of 8 with the 
average being 3. The distribution sh ows that over hal f the 
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5 . 0) COMPOSITES 

5 . 1) Comp os ite De f in it ion 

Comp os ite intervals f or each drill h ole were de fined on the basis 
of the interpreted cr oss secti on ge ology w ith an attempt t o  c on f orm 
roughly t o  a 6 . 0  m .  length . Comp osite breaks c orrespond t o  assay 
interval breaks. The strong emphasis on ge ol ogy insures that 
c omp os ites used t o  interp olate grades int o ore bl ocks exactly 
c orresp ond t o  the r ock types interpreted fr om the geol ogic cr oss 
sect ion . 

Table 5- 1 l ists the distribution of c omposite th icknesses . For the 
8 6 1  ore c omp os ites the maximum a nd min imum th icknesses are 8 . 0  and 
0 .4 meters, respectively . The average thickness is 4 . 6  meters . 
Fr om the d istribution it can be seen that 2 1 . 5% of the c omp os ites 
are less than 1 / 2  - bench he ight in thickness, and 2 5 . 4% of the 
c omp osites are greater than 1-bench he ight in th ickness . 

An alternative way of c ons ider ing c omp os ite length is by look ing at 
the number of assay intervals w ith in each c omp os ite . Table 5- 2 
sh ows the d istribution of number of assays in the c omp osites f or 
the same 8 6 1  c omp os ite intervals . The number of assays in a 
c omp osite ranges fr om a m inimum of 1 t o  a maximum of 8 w ith the 
average be ing 3 .  The distributi on sh ows that over hal f the 
c omp os ites c ontain 3 or 4 assay intervals . 

Table 5- 1 Compos ite Thickness Distr ibut ion 

Interval Number 
Length ( m) Comp osites % 

0- 1 1 8  2 . 1  
1- 2 87 1 0 . 1  
2- 3 8 0  9 . 3  
3-4 1 0 3  1 2 . 0  
4- 5 1 6 2  1 8 . 8  
5- 6 1 9 2  2 2 . 3  
6-7 1 9 5  2 2 . 6  
7- 8 24 2 . 8  

TOTAL 8 6 1  

M inimum 0 . 4 
Maximum 8 . 0  
Average 4 . 6  
Std Dev 1 . 6  



Table 5- 2 Number of Assays in Comp osite Distribution 

Numbe r 
Assays Fre quency % 

1 1 0 5  1 2. 2  
2 1 3 2  1 5. 3  
3 2 3 5  27. 3 
4 2 8 5  3 3. 1  
5 7 6  8. 8 
6 2 3  2. 7 
7 2 0. 2 
8 3 0. 4 

T OT AL 8 6 1  

Minimum 1 
Maximum 8 
Ave rage 3 

5. 2) Comp osite Calculati on 

Comp osites were calculated using P C-XPLOR s o ftware. There was n o  
clipping o f  assay values t o  arbitrary maxima be f ore c ompositing. 
Non-assaye d internal waste intervals were included in the c omp osite 
with assay values of 0. 0% and 2. 7 speci fic gravities. Drill h ole 
8 1VR- 0 4  was deleted fr om the comp osite datab ase because the assay 
results f or that particular h ole do n ot make any sense 
geol ogically. 

Several assay intervals in the database did n ot have measured pulp 
Sg values. Be f ore the c omp osite calculati ons were c ompleted, pulp 
SG values were assigned t o  these intervals using average pulp SG's 
f or each ore type. The a verage pulp SG's are listed in Table 5- 3 ;  
they are simple arithmetic means of the appr opriate ore type as 
determined fr om all assays in the 1 97 9, 1 9 8 0, 1 9 8 1, and 1 9 87 
diam ond drill h oles. These mean values were als o utili zed in the 
r ock type maste r file f or the Vangor da 8 8 0 3  m odel (P CMINE. MRT) 

In the first c omp osite calculati on assay intervals in the c omp osite 
were weighted only by length. Values calculated f or each c omp osite 
were SG, Pb + Zn, Pb, Zn, Ag, and Au. These c omp osites are st ored 
in table 5 in database B. 

Assay intervals in the sec on d  c omp osite calculati on were 
by length and pulp speci fic gravity. Values calculated 
comp osite were Pb + Zn, Pb, Zn, Ag, and Au. These 
c omp osites are c ontained in table 6 in datab ase B. 

weighted 
f or each 
weighted 



Table 5- 3 Average Pump Speci fic Gravity f or each ore type 
19 79, 19 8 0, 19 8 1, 19 87 diamond drill h ole assays 

Ore Type Roc k  Code Samples M ea n  Std. Der Min 

4ACD 2 0, 2 1, 2 2  3 7 4  2.9 4  0. 3 0  2. 4 5  
4CO 3 0, 3 1, 3 2  3 49 3. 4 6  0. 3 3  2. 2 6  
4EC 4 0, 4 1, 4 2  27 5 3. 87 0. 3 5  2. 4 0  
4E 5 0  5 0  3.9 2  0. 5 1  2. 8 3  
4EFG 6 0, 6 1, 6 2  7 2 7  4. 2 8  0. 3 4  2. 6 0  
4H 7 0  2 6  3. 9 4  0. 4 0  2. 7 0  
4JD 8 0  2 7  3. 77 0. 2 3  3. 4 0  
4L 1 2 0  2 3 8  3. 0 0  0. 3 1  2. 2 0  

Max 

4. 19 
4. 7 7  
4. 8 1  
5. 0 0  
5. 1 2  
4. 6 0  
4. 3 0  
4. 6 8  



NEW VANGORDA M ODEL 8 8 0 3  

Comp Length 

4 t o  8 m avg 4. 6 m- 21. 5% < 3m 7 4. 6%< 6m 

Ore Types 

IS ore types in 2 h or iz ons (th ir d  h or iz on is basal CO�) 

c orresp onding 7 bas ic ore types 

New 8 8 0 3  Old 8 6 0 6  SG 

ACD 
co 
EC 
EFG 
E 
JD 
H 

Waste Types 

T otal < = 1 0 0  
1 1 0  
12 0 
1 3 0  
1 5 0  
1 5S 

Bl ocks 

1 6 0  
3 0 0  
soo 

A 2.9 4 2 1% 
c 3. 4 6  19% 
EC 3. 87 1S% 
EG 4. 2 8  4 0% 
E 3.9 2 1 4% 

include d  in EG 3. 77 1. S% 
H 3.9 4 1. 4% 

SB6/ 3 G  Mt Mye fm noncalcare ous phyll ite 
SA other tha n basal COv 
4L 
metabas ite 
basal CO� carb onace ous phyll ite (SA) 
basal COv carbonace ous phyll ite incl u ndi f f  4A, 
4C, 4E 
Va ng orda calcare ous phyll ite (SBO) 
glac ial t ill SG 2. 2 ( 2. 1  -> 2. 3S range) 
a ir SG 0. 0 

6m h igh 1S. 2 4  m long 4.S m w ide 

Eongat ion 09 0 = hor iz ontal a ngle 

Plunge 

4E a nd NW 
11E t o  4E 
11E a nd SE 

0 = vert ical a ngle 
- 1 2  = vert ical a ngle 

0 = vert ical a ngle 

Fault Doma ins 

none 

Geol ogy Match ing 



ACD to ACD 
co to co 
EC to EC 

) 
) 

EG E & J D  to EG, E & JD 
H to H 

) w ith horizo n codes 
) 

Range 

9 0  m 

Speci fic Gravity results for particu lar ore type 

# Samples Mea n STD DEV. 

3 7 4  4ACD 2 0- 2 1 - 2 2  2. 9 4  0. 3 0  
3 4 9  4 CO 3 0 - 3 1- 3 2  3. 4 6  0. 3 3  
2 7 5  4EC 4 0- 4 1- 4 2  3. 87 0. 3 5  
7 2 7  4EFG 6 0 - 6 1- 6 2  4. 2 8  0. 3 4  

2 5  4E 5 0  3.9 2 0. 5 1  
2 7  4JD 8 0  3. 77 0. 2 3  
2 6  4H 7 0  3. 9 4  0. 4 0  

2 3 8  4L 1 2 0  3. 0 0  0. 3 1  

MIN MAX 

2. 4 5  4. 9 
0. 8 3  4. 7 7  
2. 4 4. 8 1  
2. 6 0  5. 1 2  
2. 8 3  5. 0 0  
3. 4 0  4. 3 0  
2. 7 0  4. 6 0  
2. 2 0  4. 6 8  

Ig nores 4E/ 4A i n  5 A  lower fold hi nge which are composite d but 
will not be use d i n  i nterpolatio n. These are coded 6 3  2 3. 



c ompos ites c onta in 3 or 4 assay intervals. 

Table 5- 1 Comp os ite Th ic kness Distr ibut ion 

Interval 
Length (m) 

Number 
Comp os ites 

0- 1 
1- 2 
2- 3 
3- 4 
4- 5 
5- 6 
6- 7 
7- 8 

1 8  
8 7  
8 0  

1 0 3  
1 6 2  
19 2 
19 5 

2 4  

TOT AL 8 6 1  

Min imum 0. 4 
Maximum 8. 0 
Average 4. 6 
Std Dev 1. 6 

% 

2. 1 
1 0. 1  

9 . 3  
1 2 . 0  
1 8 . 8  
2 2. 3  
2 2. 6  

2. 8 



Table 5- 2 Number o f  Assays i n  Composite Distribution 

Number 
Assays 

1 
2 
3 
4 
5 
6 
7 
8 

Freque ncy 

1 0 5  
1 3 2  
2 3 5  
2 8 5  

7 6  
2 3  

2 
3 

T OTAL 8 6 1  

Minimum 1 
Maximum 8 
Average 3 

5. 2} Composite Calculation 

% 

1 2. 2  
1 5. 3  
27. 3 
3 3. 1  

8. 8 
2.7 
0. 2 
0. 4 

Composites were calculated using P C-XP LOR software. There was no 
clipping o f  assay values to arbi tra ry maxima be fo re compositing. 
Non-assayed i nter nal waste in te rvals were i ncluded i n  the composite 
with assay values o f  0. 0% a nd 2 . 7 speci fic gravities. Drill hole 
8 1VR- 0 4  was deleted from the composite datab ase. bec ause the assay 
results for that particula r hole do not make a ny sense 
geologically. 

Seve ral assa y i ntervals i n  the da. taba-se did not have me as ured pulp 
Sg values. Before the comp osite calculatio ns were completed, pulp 
SG values were ass igned to these i nter vals using a verage pulp SG's 
for each ore type. The average pulp SG's are liste d i n  Table 5- 3 ;  
they are simple arithmetic me ans o f  the appropriate ore type as 
determi ned from all assays i n  the 1979, 19 80, 19 8 1, a nd 19 87 
diamo nd drill holes. These me a n  values we re also util ize d  i n  the 
ro ck type maste r file fo r th e Vango rda 8 8 0 3  model (P CMINE.MRT} 

In  the fi rst composite calculatio n assay i ntervals i n  the composite 
were weighted only b y  le ngth. Values c alculated fo r each composite 
were SG, Pb + Z n, Pb, Z n, Ag, a nd Au. These composi tes a re stored 
in table 5 in database B. 

Assay i ntervals i n  the second composite calcul atio n w ere w eighted 
by length a nd pulp s pecific gravity. Valu es c alculated for ea ch 
composite were Pb & Z n, Pb, Z n, Ag, a nd Au. These w eighted 
composi tes are co ntaine d  i n  table 6 i n  datab ase B .  



Table 5 -3 Average Pump Specific Gravity f or each ore type 
19 79, 19 8 0, 19 8 1, 19 8 7  diam ond drill h ole assays 

Ore Type Rock Code Samples Mea n Std. Der Mi n 

4ACD 2 0, 2 1, 2 2  3 7 4  2.9 4 0.3 0 2. 45 
4CO 3 0,3 1,3 2 3 49 3. 4 6  0.33 2. 2 6  
4EC 4 0, 4 1, 4 2  27 5 3. 87 0.3 5 2. 4 0  
4E 5 0  5 0  3.9 2 0. 5 1  2. 83 
4EFG 6 0, 61, 62 7 27 4. 2 8  0.3 4 2. 6 0  
4H 7 0  2 6  3.9 4 0. 4 0  2. 7 0  
4JD 8 0  2 7  3. 77 0. 23 3. 4 0  
4L 1 2 0  23 8 3. 0 0  0.3 1 2. 2 0  

6. 0) MODEL INTERP OLATION 

6. 1) I nterp olation 

Max 

4. 19 
4. 77 
4. 8 1  
5. 0 0  
5. 1 2  
4. 6 0  
4.3 0 
4. 6 8  

Interp olation f or de nsity, Pb, Z n, Ag, a nd Au was done i n  
esse ntially the same ma nner as th e Vang orda 8 6 07 m ode l. Comp osites 
were weighted by the i nverse s quare of the apparent distance 
between the c omposite ce ntre and the bl oc k ce ntre. 

The Va ngor da deposi t was divided i nt o  3 separate a reas f or 
i nterp olation. The northwest (r ows 1 1 - 27 ; sections 4W - 4E) a nd 
s outheast (r ows 4 2 - 7 7 ; secti ons 1 1E - 29E) e nds of the dep osit were 
m odelled assumi ng a 0 degree structural plunge t o  a.ll geol ogic 
u nits. I n  c ontrast, the central p orti on of the dep osit (r ows 
2 8 - 4 1; sections 4E - 1 1E) was modelled w ith a - 1 2  degree structural 
plunge t o  the northwest along the depos it tre nd. 

A c omp osite was used t o  i nterp ola te a block only i f  its ge ol ogic 
c ode matched the c ode of the bl oc k bei ng estimated. Roc k c oding i n  
this model h as i nc orp orated both r oc k  type a nd h orizon paramet ers. 

Two separate i nterp olations and geol ogical /mi ni ng reserve s were 
c ompleted f or the 8 8 03 m odel. In the first i nterp olat ion all bloc k 
grades were calcula ted using le ngth -weighted geologica l c omp os ites. 
In the sec ond set of calculations, bl ocks were i nterp ol ate d using 
speci fic gravity a nd le ngth weighted ge ol og ical c omp osites. 
Uni nterp olated bl oc ks retained a n  assay grade of 0. 0 i n  all 
subse quent reserve c alculations. 

6. 2) Interp ol ati on Search Volume Parameters 

Interp olat ion using both sets of c omp osites was c ompleted using the 
same set of search v olum e parameters. These parame ters are similar 
to th ose used f or the Va ng orda 8 6 07 m odel: 

el ongation: m odel 09 0 (i.e. al ong depo sit trend) 
plunge: varies (see section 6. 1) 
h oriz onal a nis otr opy: 1. 41 



vertical a nis otr opy: 1. 4 1  
ma ximum ra nge: 9 0  m. 
mi nimum number of c omp osites used f or a bl oc k: 2 
ma ximum number of  c omp osites used f or a bl ock: 8 

Table 6- 1 lists the c orrelation between c ompo site r ock c odes a nd 
bl oc k r ock c odes used during interp ola ti on .  



Table 6 - 1  Bl ock a nd Com posite Rock Code Correl ation 

Bl oc k Roc k Code Comp osite Roc k  Code 

2 0  2 0, 2 2  
2 1  2 1  
2 2  2 2  
2 3  2 3  
3 0  3 0, 3 2  
3 1  3 1  
3 2  3 2  
3 3  3 3  
4 0  4 0, 4 2  
4 1  4 1  
4 2  4 2  
4 3  4 3  
5 0  5 0  
6 0  6 0, 6 2  
6 1  6 1  
62 6 2  
63 6 3  
7 0  7 0  
8 0  8 0, 5 0, 6 1  

With this restricti on o n  r ock types s om e  of the bl oc ks were not 
assigne d  a value. Table 6 - 2  lists the number o f  u nassigned bl oc ks 
a fter the i nterp olati on was c ompleted. Note that 

Table 6 - 2  Number 

Roc k Code 

2 0, 2 1, 2 2, 2 3  
3 0, 3 1, 3 2, 3 3  
4 0, 41, 4 2, 4 3  
5 0, 7 0, 8 0  
6 0, 6 1, 6 2, 63 

of u ni nterp olated bl oc ks 

* Bl oc ks 

5 4  
29 
1 0  

4 
9 

TOTAL 1 0 6  

only a few o f  the high grade ore bl oc ks were not assigne d  values 
during i nterp olation . M ost unassigned bloc ks corresp ond t o  
margi nal ore types with typically very l ow grades . 

6. 3) Specific Gravity I nterp olati on 

Speci fic gra vity was treated as an assay a nd i nterp olated i nt o  
bl ocks using the pulp SG measurements f or the c omposite i nterva ls . 
The pulp SG measurem ents were not reduced f or v oi d  space during the 
i nterp olati on. Average pulp SG values c orresp onding t o  the r oc k  
c odes were i nserted i nt o  all uni nterp olated bl oc ks . 



6. 4) Pb + Zn % Grade Model 

Pb + Zn (grade model 1) was not interpolated from the (Pb +Zb)% 
composite values. To insure complete internal consistency with the 
interpolated Pb and Zn grade models, the Pb + Zn model was formed 
by adding the Pb and Zn interpolated values for each block. This 
simple addition was accomplished using program ADD. FOR. 
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3 . 0 )  DRILL HOLES 

3 . 1 )  Int roduct ion 

The Vang orda DDHDB (Diamond Dr ill Hole DataBase) l ocated on the 
HP 3 0 0 0  c omputer at th e Far o Mines ite c ontains c ollar locat ions, 
downh ole surveys, l itholog ies, assays, structures, and fault data 
f or the pre - 1 9 87 Vangorda dr ill h oles. To be access ible t o  
P C-M INE, th is data must be trans ferred t o  an appropr iately 
f ormatted pers onal c omputer ASCII f ile. The c omputer program 
DH2 0 4S. SOURCE. G EOLOGY was w ritten t o  acc ompl ish th is data t rans fer 
to the personal c omputer. 

Because P C-M INE has very l imited st orage capab il it ies in its dr ill 
h ole database, the Vang orda DDHDB dr ill h ole data was l oaded int o a 
P C-XP LOR dr ill h ole database f or st orage and manip ulat ion of the 
data. The c omputer pr ogram VANGDDH. FOR was w rit te n  t o  mod ify the 
ASCII f ile trans ferred fr om the HP 3 0 0 0  t o  P C-XP LOR c ompat ible 
f ormat f or rap id trans fer of the dr ill h ole in f ormat ion. 

The 1 9 87 dr ill h ole c ollar and l ith ol ogy in f ormat ion was ente red 
dire ctly int o the P C-XP LOR Vang orda database. Assay data f or the 
1 9 8 7  dr ill ing was trans ferred from a Symphony assay spreadsheet to 
the P C-XP LOR Vangorda database. Th is database present ly c onta ins 
1 8 3  dr ill h oles. 

3. 2) Pr ogram DH2 0 4S (HP 3 0 0 0  System) 

Program DH2 0 4 S is res ident on the HP 3 0 0 0  c omputer at the Far o 
M ines ite. Th is pr ogram creates a sequential ASCII f ile on the 
HP 3 0 0 0  d is k  and trans fers the appropriate data f or all dr i ll h oles 
in the Vang orda DDHDB t o  th is f ile. Essent ially the program is a 
f ormatted "dump "  of the pr imary f ield l og data stored in the DDHDB. 
In f ormat ion stored in the ASCI I f ile f or each dr ill h ole includes 
dr ill h o le name, UTM c ollar c oord inates, t otal depth, ass ays, 
l ith ol og ies, d ownh ole surveys, structural measurements and 
fault /c ore status measurements. The ASCII f ile name on the HP 3 0 0 0  
d is k  is P CM INEDH.PUB. GEOLOGY. 

3. 3) File Trans fe r (HP 3 0 0 0  t o  Personal Computer } 

The sequent ial ASCII f ile P CMINEDH.PUB. G EOLOGY was trans ferred from 
the HP 3 0 0 0  system to an IBM -c ompat ible personal c ompu ter system 
us ing the s oftware pac kage REFLECT IONS. The data trans fer can be 
acc ompl ished read ily at 9 6 0 0  baud by c onne ct ing the se rial p ort on 
the pers onal c omputer d irectly t o  the HP 3 0 0 0  pl otter p ort located 
in the Eng ineer ing c omputer r oom. Consult w ith the M ines ite 
c omputer people (MIS) f or help with c omplet ing th is task. 

3 . 4) P C-XP LOR Vangorda Databases 

Vang orda dr ill h ole in f ormat ion is st ored in 2 P C -XP LOR databases. 
Database A c onta ins the pr imary f ield l og inf ormation includ ing 
c ollar locat ion, d ownhole surveys, l ith ologies, structures, fau lt 
features, and assays. Database B is des igned pr imar ily f or 
calculat ing c omp os ites fr om assays us ing d i fferent we ight ing 



schemes. 

Table 3 - 1  shows the structure of database A ( field data). It 
c onsists of 8 sep arate tables. Table names a nd variables are 
generally sel f e xplanatory. Dates ( f or e xample t he variable LOGGED 
i n  table 1) are st ored as i ntegers f ollow i ng the f ormat YYMMDD .  

The structure of database B is shown in table 3 - 2. Databa se t ab le 
1 is a subset of table 1 fr om database A. Tables 2 a nd 4 are exact 
duplicates of tables 2 a nd 4 fr om database A. Database table 3 
(lithology) c ontains the fr om -to downhole i ntervals t o  be use d  for 

c omp ositi ng. Database tables 5 - 8  are ide ntically structured 
c omp osite tables. Havi ng several c omp osite tables all ows f or 
retaining several di f ferent c omp osites derived from t he same 
primary assay data. 

3. 5) Pr ogram VANGDDH. FOR 

The ASCI I file trans ferred fr om the HP 3 0 0 0  c omputer c ontaini ng a ll 
the Vang orda drill hole data was not structured i n  a f ormat 
c ompatible with imp orting directly i nt o  the P C-XP LOR Vangorda 
database. The Fortran program VANGDDH was w r itt.e n  t o  man ipulate 
the field dat a c ontaine d  i n  this ASCI I file i nto P C-XP LOR 
c ompatible f ormat. The output from VANGDDH c onsis t of separate 
ASCI I files, each containing a speci fic type of data ( i.e. 
lithol ogy, s tructure, c ollar l ocations , etc). Data c ontaine d  i n  
these files are i n  a n  appr opriate f ormat f or imp or ting dire ctly 
i nt o  the PX-XP LOR Va ng orda drillhole database. Options are 
i nclude d  withi n  VANGDDH f or ignoring all drill holes whose c ollars 
are l ocated outside a user -speci fied rectang le of i nterest a nd 
clipping all assay values f or each element t o  use r-speci fied 
maximum values. 

3. 6) Vangorda Drill Holes 

Collar l ocati ons, dow nhole surveys, lithol ogies, assays, a nd 
structures f or the 1 5 4  drill holes i n  the DDHDB were trans fe rred 
fr om the HP 3 0 0 0  t o  the P C-XP LOR Vangorda databases. Collar 
locations, downhole surveys, a nd lithol ogies f or t he 1 9 8 7  drill 
holes were e ntered dire ctly i nt o  t he PX-XP LOR database. Assays f or 
these 2 9  drill holes were trans ferred fr om a SYMPHONY assay 
spreadsheet. 

None of the assays were clipped to user -speci fied maximum values. 
I f  a n  a nalysis f or a particular eleme nt was not c ompleted, the 
a nalytical value was set t o  - 1. 0. Waste i ntervals i n  each drill 
hole were i ncluded i n  assay table 4 with - 1. 0 a nalyses f or all 
elements. The origi nal DDHDB listed Ag a nalyses were t he a veraged 
results of atomic abs orption a nd fire assay a nalyses. I n  the 
current database, t hese two a nalyses f or Ag were restored t o  the 
origi nal status as separate eleme nts. All assays were checke d  f or 
c orre ct ness ; order of magnitude problems c ontaine d  in the DDHDB 
were c orre cted. Rock c odes f or the di f ferent assays we re e ntered 
by hand using the new cross -section i nterpretation. 

Lithologies were veri fied against the origi nal l og a nd c orre cted 



when necessary. Dip and a zimuth measurements for structures and 
faults were set t o  - 1  when both values were 0 .  
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