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SUBJECT. SPECIFIC GRAVITY FROI'I MULTIPLE REGRESSION
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A specific gravity formula encompassing all ore bearing rock

types in the Faro Pit (*20-"70) was calculated using the same

database as previously. (see my memo dated March 23, 1990, for

individual rock types-attachment 3). The regression formulA for

rock types 20 to 70 (Attachment 1) i51

S.G.·2~43 + O.O~ • % Pb +0.02 ."% Zn + 0.0~467 • % Fe

The correlation coefficient for this regression surface is 0.91~

which is very high. When this formula was tested against earlier

data from the Faro Pit (1984 Diamond Drilling) A sc~ttergra. of

measured specific gravity against regression specific grAvity was

obtained (Attachment 2). The diagonal line shows theor~ticAlly

perfect predictions. The very low standard error of the estimates

for rock types 20 and 30 (Both 0.14 - Attachment 3) is AppArent

amongst the lower specific gravity ranges (2.6 -3.7) on the

scattergram, and it is in this density range that predictive value

of the regression formula is most accurate. In practical terms

this means that good estimates can be made of the specific

gravities for all are rock types, and quartzites in particular.
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POROSITY.

It should be noted that .pecific graviti•• u••d above were

from determination. done on diamond drill core pulps. No allowanc.

for porosity is contained in the resulting r.Qres.ion formula.

Currentl y, as a resul t of some prel iminary work, porosity is

estimated as 2%.

FARO BLASTHOLE DATABASE.

The regression formula noted above is now in use for all ore

rock types in the Faro Pi t Blasthole Database. Previou.l y averaQes

for individual rock types were employed. A comparison of the old

calculation with the regression based calculation for part of the

3490 bench in the blasthole database is shown in attachment 4.

Also included is a % breakdown of 3490 bench by rock type

(attachment *~). Baritic or. is almost absent and therefore causes'

no problem in the tonnaQe estimates. The b% increase in tonnage

(1) predicted using reQression rather than mean density value. i.

to be e~pected. This is because combined lead/zinc Qrade for the

J490 bench was 8.53% (3490 bench to April 10/90), which i. above

the mean Qrade (7.00% combined Pb/Zn in attachment. 1). HiQher

grade is accompanied by hiQher speci f ic Qravi ty, and therefore

hiQher tonnage (volume of 3490 bench in database unchanged).

CONTINUING INVESTIGATIONS.

Further check. will be done as work proQr.s.... These will

include.

1) Checks for accuracy aQain.t old data

2) Investigation of polynomial trend surfac•• and other

estimator. as alternative. to multiple (planar)

regression.

3) Investigation of other deposits (VanQorda, arum, Dy)

usinQ similar techniques.

(1) 52788b from regression, 498531 from mean value.

- _.- ---.-----..-----__~.-_:--.----.- r-- ----::---~~



4) If formulae for these deposits show a hiQh enouQh

correlation, density determinations on a routine basis

for the VanQorda and Grum will be suspended. We already

have a very Qood database built up and e~treme variations

from it would not be e~pected.

5) In deposits where densities have been determined only on

diamond drill core pulps, whole rock (diamond drill core)

densities will also be done to confirm pulp results and

indicate what porosity miQht be ~~pected for individual

rock types.

Dave Tenney

Chief Geologist

DTlcc
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CCI B. Weymark
D. Basso
B. Pisony
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A. Goold
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M. Pelley
J. Hendry
G. Jilson
L. PigaQe
C. Rtted
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ATTACHI'1ENT • 1

~TIPLE REGRESSION FORHULA AND ASSOCIATED STATISTICS

The following formulA WAS calculAted from diamond drill hole

assays and pulp densities in the database using only the most

recent Faro Pit diamond drilling completed during December 1989 And

early 1990. It represents all ore rock types (* 20 -* 70)

8.G. (pulp) = 2.43 + 0.05 * % Pb + 0.02 * % Zn + 0~05467 * % Fe

t1EAN VALUES (IN DATABASE)

S.G. • 3.874

Pb =- 2.634%
Zn • 4.367%
Pb+Zn c 7.001%

STD. DEVIATION

0.627

2.191
3.423

Fe • 22.123 9.562

Multiple correlation • 0.915

Standard error of estimAte - 0.25
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•

TO! BILL Dl...
CHIEF ENGINEER

F~! DAYE TENNEY
CHIEF SEDL061ST

SLIBJECT! SPECIFIC SRAYITY FROPt PIlLTJPLE REGRESSION
==========================.:c=:z====- ===':::n:Ir....-==-:z__=z=n::a:a ___

The attached tablv ~ho~!i the re~u! t .. of usinv over 800 diamond
drill corv "pulp~ in a multiple re~re~~ion calculation to obtain
~pecific Qrav!ty of the main or. bei!r1n~ rock typvs in the Faro Pit
from the percenti!ge!!..of Itri!d. zinc and iron in the drill core
~ample•. Poro~ity. e~timated at 2~ for all roc~ typ.s~ will r.duc.
the calculetvd sepcific gravities accordingly. The specific
gravities and lvad. zinc and.iron .5~.yinQ W9r. don. in Whitehorse
by Northern An.lytic.l. usinV the .ampl. pulps.

From the di.mond drill hoI. d.t.bas. for drilling during l.t. 1989
and early 1990. 44 drill hol.s WRr••~tr.ctwd (rwcord ~17 to ~:
99F-0'. 90F-19) which producwd .n s.g••••••y datab••• containing
9b~ record.. Thtrse were .orted by roc~ type u.ing the comput.r
code. 2O.~0.40.~.bO.70.•tc (s•• att.ched) .nd the data ·cl••ned"
by removing r.cord. where inform.tion wa. mi.sing (indic.ted by -

1) to provid•• m.in d.t.b.s. containing 96~ rwcords. Individual
datab.se. for ••ch roc'~ type were th.n pr.p.r.d and mul tipl.
regre.sion analysi. run a. indicated in the attachm.nt•. (Fig 2).
V.ry little dat•• wight record•• wer. availabl. for roc~ type ~.

baritic or•• but this roc~ type will not be ,,"counterltd in
signific.nt quantiti•• ~uring the remaining life of th. Faro Pit.
As the diamond dri lling i. in are.. we ar. about to tftin. the
regrIP.sion for~la. should fairly predict actual den.iti••.

STATISTICAL CORRELATION

Correlation coefficivnts varied from. 0.944 for pyritic quartzite
(considvred e~cvlIRnt) to .648 for .ilic~~•••mi-ma••iv. pyritic
sulphid.. Not. that no wast. roc~ typws wer. included in this
study (Fig. 1) The correlation co-.fficiwnts ar••11 in th9 good
to e~cellent range and in my vie~ indicate some improvement in the
preci.ion of tonnage estimate. ~i 11 re!!ul t when thw reQression
formula. ar. put into us••

---. - -~-_._-~.~--
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CONCLUSION:

Thw availabl. d~ta is suffici.nt to Qiv. v.ry hiVh confidwnc. in
our specific Qr~vity rvvr.-sion for~~la. for all or. typw.. Thw
for~~l.v will now bw put into us. in thw diil~d drill and
bla.thol. diltilbils••• and monitorwd to wnsurw accuracy. Spwcific
gravity d.tvrmination~ on diamond drill cor. pulps from thw Faro
Pit previously done at Northvrn Analytical will bw stopp.d.

Davit Tt?nnwy
Chivf Geologist

DT:cc
cc; G. Ji 1son

L. PigilglP
9. PisOriy
M. Wilswl
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FIB. 1

,
SPECIFIC SRAYIIY FQRt1\.1AI"E

fROM """Ll JPLE REGRESSJQN ANALYSIS

COEFF COEff COEfF CORR(ERR) MEAN SD
ROCK TYPE CDNSTANT ~PI Lllf. U.E. ~---

21 2.~~ .... (\5 .... (\2 .... (\41 .91(.14) ~.(\7 .~~

~1 2.41 .... (\~ .... (\2 ... .(\~~ .944(.14) ~.61 .4~

40 2.81 .... (\9 (\.(\(\ .... (\44 .64S( .26) 4.26 .'3~

5(\ 2. ~1 .... 11 .... (\1 .... (\5(\ . 791( .28) 4.~7 .46

60 2.45 +.06 +.14 +.036 .S87( .24) 4.'33 .52

70 ~.12 0.00 .... (\4 .... 028 .717 ( .2!-) 4.2<' .~!-

Not. v.ry hiVh carr.l.tion covff ici."t•.

-- .... - ...._._--- ..-.-.. - -- . - _.- ..........--- - ----- _..-- ._.-:. - ... ---.----
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ATTACHMENT • 4.

COt1PARISON 34908 BENCH BLASTHOLE TONNAGES AND GRADES

USING t£ANS AND tu...TIPLE REGRESSION

TO DETER"INE DENSITIES

The followinQ table shows 3490S Bench blasthole database

production statistics for tonnage and Qrade to Apri I 10, 1990.

Tonnages were determined usinQ rock type mean densities (old

method) and a multiple ,regression formula (new method) which was

calculated for all ore rock types.(l) This formula, quoted below,

is based upon the percentages of lead, zinc and iron in the

samples, and is appl icable to rocks types .. 20 to 70. in the

computer rock numberinQ system.

S.G. • 2.43 + 0.05 • % Pb + 0.02. % Zn +0.0547 • % Fe

(1) possible e~ception is rock type 60, baritic ore.

DATA FOR 3490S BENCH TO APRIL 10/90

OLD CALClLATION

( DENS I T ms FROI1 ROCk TYPE

Tonnes XPb+ln

tlEANS)

XFe S.G.

NEW CALClLATION -

(DENSITIES FRot1 t1l.LTIPLE REGRESSION)

Tonne. XPb+Xln XF. S.G.

+6% 425,177 8.98 30.3 456,199 9.07 30.8

5-6% 70,655 5.82 26.9 71,698 5.82 27.4

3-5% 51,961 4~12 29.6 52,944 4.13 30.0

Tot.al.

(+5X) 495,831 8.53 29.8 4.02._ 527,006 8.62 30.4 4.28'

NOTE. Increased tonnages of higher grade ( i.e. denser) ore categories usin~

regression •

• assumes 2% porosity - regression value for pulps 4.37

._ back calculated from tonnage differences •

.. - - .. .- -- ._"--"--".--.- - ..----.. -- -- .--- .. ";- - ----.- ---...-.-_....- ....- .. --_.... -



ATTACHEJ1ENT • 5

DlsmIBUTION OF ROCK TYPES 3490 BENCH

(ORE BEARING ROCKS ONLY) FOR GRADES 5X+

REGRESSION MEAN XDF
ROCK CODE DENSITY DENSITY BENCH

2A 20 3.49 3.35 13

2BCD 30 3.68 3.43 8

2EC 40 4.19 4.15 ~*

2EF 50 4.42 4.27 70*

2EO 55 4.41 4.27 4*

2EG 60 4.34 4.23 0.1*

2EH 70 4.36 4.20 4*

TOTAL/AVERAGES 5;' 4.20 4.07

(+6;') 4.24

* • eo;. of bench is massive sulphides



REC STAT ROCK DESCRIPTION
CODE

~2ACD ribbon banded graphitic quartzite
21 2ACD-ribbon banded graphitic quart~ite/basal horizon
22 2ACD ribbon banded graphitic quartzite/middle horiza
23 2ACD ribbon banded graphitic quartzite/upper horizon
~2BCD pyritic quartzite
31 2BCD pyritic quartzite/basal horizon
32 2BCD pyritic quartzite/middle" horizon
33 2BCO pyritic quartzite/upper horizon

@
'2Ecsemi-maSSivequartzosepyritiCSUlphides

I 0 2EF pyritic massive sulphides
o 2EFG baritic massi~e sulphides

" 7. 2H pyrrhotitic massive sulphides
1H/2ABCDEFG Altered metabasite interbanded"with ore

W.lDO/1CO/1CD schist and phyllite waste
.1.0- 102/ lEO graphi tic schist and phy 11 i te

( 2L/1D4 altered schist and phyllite (WME)
130 lH/1F Altered metabasite
150 3A basal graphitic unit of 3D Calc-silicate

[ID. 30 Calc-silicate
70 30 BXA Calc-silicate breccia

180 10E Biotite hornblende quartz diorite
~6 10F Smokey quartz feldspar porphy"r·y
c30~)Unconsolidated overburden
~QO Partially above topography
/5(0)Air "
"-~-.f simplified ore type "A"

2 simplified ore type "BG"
3 simplified ore type "H"

10 Quartzose Ore Types - 2a~2bcd

11 Massive Sulphide Ore Types - 2ef~ 2eg, 2ec~ 2eh
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