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District Geology

Introduction

The Anvil Range Pb—Zn—fig District is located in the central Yukon

Territory near the town of Faro (figure 1). The district

contains one of the world's largest reserves of lead and zinc in

several deposits (figure
3? including the naeentiy Cégww Faro

mine.
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Regional Geology

The Anvil District is part of the Selwyn Basin (figure 3), a

large area of central Yukon where deep water shales accumulated

along the ancient North fimerican continental margin during the

Paleozoic. The shales of the Selwyn Basin host most of Canada's

large stratiform lead—zinc deposits, making it a metallogenic
province of world wide significance- Unlike the remainder of the

Selwyn Basin, the rocks and ores of the Anvil District are

metamorphosed thus the shales are converted to phyllites and

schists. The central part of the district is underlain by a

large granitic body that cores an enlogate dome exposing the

metamorphic sequence (Figure 4). The District contains several

stratiform, 1ead—zinc—silver bearing, pyritic, massive sulphide

deposits hosted by Cambrian metasediments on the southwest flank

of the dome. The Tintina Fault, one of the major right lateral

Cordilleran strike slip faults, passes just south of the district

(Figures 3 and 4) but is not directly related to the ores.

District Stratigraghy

Introduction

The stratigraphic sequence of Anvil District ranges in age from

latest Precambrian to Permian. Two major divisions or

assemblages of strata are present. They are separated by a

poorly exposed interval of black shale of uncertain affinity
which contains late middle Devonian limestone lenses (Tempelman~

Kluit, 1972).
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The lower division ranges in age from late Precambrian to perhaps
a Early Silurian. It is approximately 5 km thick and divisible

; into three major mappable units (fig 5). From the base these are

non-calcareous metapelite of Mt.
A

Nye formation, calcareous

E metapelite of Vangorda formation and basalt and black phyllite of

I Menzie Creek formation. Established formal stratigraphic
nomenclature does not apply directly to this area but the rocks

are very similar to those of Kechika Broup (Gordey, 1981) south

of the district in Pelly ountains. The lead zinc deposits occur

within a restricted portion of the lower division.
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The upper division includes rocks ranging in age from Devonian to

Permian. In contrast to the lower division, the upper division

is characteristically cherty and conspicuously coarsely clastic.

All or part of the upper division may be allochthonous with

respect to the lower. The upper division is host to stratiform

;
barite deposits and to a number of interesting geologic problems

; beyond the scope of this summary.
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Thehxfit. Mye formation varies from npn—calcareous, biotite-

muscovite schisgato non-calcareous, weakfiy carbonaceous, light to :/ “_;. a

-“medium“gFay muscovite-ch oritf ph llgtEfi%uith lesser’;interlayeq$AL¢L”C5’<5 éyv "
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black graphiti ,_R,g111t£‘ mgrb e alc—s1l1cate phyllite or

{Uwr%?lI)‘”M2‘1' schist, metabas' gag“ Jpsafimitic séhist. At the Faro minesite

\_ //tfie formation is ominated by schistose variants of these rock
/

types. Dn Vangorda Plateau the majority of the formation is

yvwuggii) phyllitic due to lower lmetamorhphic grade. The formation is at

<" least 2 kilometers thick, its base is not exposed in the

district.

The upper portion of the formation is very similar to the buff

weathering mudstone and blue—gray mudstone units described by

Gordey (1978) to the east near Howards Pass and to unit 8A of

Blusson (196é) near Cantung. Correlation with these units would

imply the top o¥ the formation is lower Cambrian or possibly
middle Cambrian. Parts of the Mt. Hye also resemble rocks

underlying those presumed correlative units, implying the Mt. Mye

probably includes rocks as old as Hadrynian.

Uangorda Formation VW'%J5Ei)

The Vangorda formation is char cterized by light to medium—gray,

calcareous, phyllitic rocks‘/made up of very thin (0.1—2 cm)

interlayers of (a) medium
qgfiay, non-calcareous, weakly

carbonaceous, muscovite~chlorite’Apelite and $3)’ light gray,

generally calcareous quartz calcite dolomiteAéiltstone. In

areas of more intense metamorphism, such as ‘near the Faro

deposit, the calcareous phyllite is altered to a harder, banded, C?a4Q $flom%{fiQ5j
green, purplish brown and creme coloured calc-silicate. Dther ,

rock t eshyinterbedded with the )c lcafi ogy phyllité inclggg//
metabas Q; and chloritic meta—tu¥fs§T£gr3fih1tic phyllite, a d

fl.

Fihyllitic limestone’? »‘'“’''‘''l 5547 "'3

Most metabasitg‘ajgreenstone) bodies are medium—grained and

equigranular, thus they may have been sills; however, locally

amygdaloidal margin angl? common association with thin bedded,
tuffaceous (?§ roc %xh“sdhgests at least some were flows. Whole

rock compositional data shows that the metabasites are all of*fl’

//



basaltic composition. The bodies range from 1 to 100 meters in

thickness and are up to several kilometers in length.

/»,>
The Uangorda formation varies between 0.5 and 2 kilometers in

‘SQ , sappazegt thickness with basic igneous rocks comprising

approximately 15% of the

section. The formation becomes more calcareous up section,

paralleling an increase in metabasaltic units. A major

carbonaceous member occurs at the base of the

formatioqidr()1/1111'
The Vangorda formation is lithologically similar to, though more

argillaceous than, Rabbitkettle Formation seen to the east

(Bordey, 1978, Gabrielse et al., 1973). Based on this

correlation the Vangorda formation may range in age from middle

or upper Cambrian through lower Ordovician.
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Menzie Creek Formation
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The Menzie Creek formation is a unit of basaltic metavolcanic

rocks consisting of pillowed and massive flows with comparable __i g T (1

amounts of massive, coarse, monolithic breccias4aad essefi}‘thin—
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bedded tuff andfor volcanic sandstone

an:ék_§iltstone.~»~~-
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Carbonaceous phyllite and brown siltstone interbed northeast of
W."
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the Anvil Batholith contain graptolites of middle Drdovician or f. ‘
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lower Silurian age (Tempelman-Kluit, 1972) suggesting correlation

with the widespread Road River Formation black shale and chert

to the northeast. The Menzie Creek formation varies from O to

about 1.5 kilometers in thickness in and near the district. It

has been traced for 100 kilometers along strike and 30 kilometers

across strike, showing that it is one of the largest of several

basaltic units of its age in and around the Selwyn Basin.
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Relation of Stratigraghx to Dre Deposits

The ore deposits of Anvil District are stratiform and stratabound

to an approximately 150 m thick interval straddling the contact

of the Mount Nye and Vangorda formations. The deposits consist

of one to five horizons of sulphide mineralization stacked one

above the other within this interval. They appear to be related

to the northeastern p%3%q;aHt of the basal carbonaceous member of

the Vangorda formation.‘ ‘fl direct relationship to volcanism has

not been established hdhever it is clear that subordinate mafic

volcanism occurred in the area during ore deposition. The

development of metabasite in the Vangorda formation is far in

excess of any other area of comparable stratigraphy in Selwyn
Basin and the overlying Menzie Creek formation is best developed
in Anvil Range. These igneous accumulations are, of course,

younger than the ore bodies but may indicate a long lived thermal

anomaly in the area that is related to ore genesis.



Deformation, Metamorghism and Plutonism

The structural and metamorphic history of the Anvil Range is

complex and of considerable significance to the form and nature

of the ore deposits. During mid~Meso2oic, the district suffered

two periods of intense fold deformation and concurrent

metamorphism which determined the gross structure of the mineral

deposits.

The first deformation (D1) produced a regional metamorphic
foliation (S1) axial planar to tight to isoclinal mesoscopic
folds (F1) in bedding (SO). Mesoscopic early folds are rarely

preserved in the district. Northeasterly inclined to upright,
northeasterly verging megascopic folds with shallow northwesterly
or southwesterly plunging axes appear to have formed at that

time.

During the second event (B2), S1 was strongly crenulated and

ubiquitous close to tight mesoscopic folds in 81 were produced

(figure 6). Some of the largest megascopic folds known to have

been formed during D2 are those at the Brum deposit ifigureig)
and comparable folds in the Swim Deposit (figure<:ZZ). Parallel

to the axial planes of these D2 folds is a crenulation cleavage
(S23 which imparts a well developed lithon structure and

pronounced fissility to most rocks of the district, especially
the strongly banded phyllites of the Vangorda formation. F2

axial planes and S2 dip shallowly, with axes subparallel F1 axes.

Three later, less intense periods of folding and associated

faulting followed. The later events (D3 through D5) generally

produced open folds and weak crenulations in 52 related to broad,

regional structures. An important exception to this general rule

is found in the vicinity of the Faro deposit where the fourth

event (D4) is quite intense. At Faro tight mesoscopic folds are

developed in nearly ervasive S2 with appreciable mica growth

along 54 (see figure<zE%>for examples of fourth phase affecting
outline of the Faro deposit).

During the later stages of the fold deformation history (probably
D2 and later) a large granitic body (finvil Batholith) was

intruded into the metamorphic sequence. Anvil Batholith ranges

in composition from granodiorite to quartz monzonite and textures

include equigranular massive, megacrystic massive and various

strongly to weakly foliated variants. Several Klfir ages on the

granitic rocks yield ages of 85-100 ma (Tempelman/Kluit, 1972).

Intrusion of the Anvil Eatholith further deformed the metamorphic
sequence so that the overall structure of the district is an

elongate dome cored by the Batholith (figure 4). In the later

stages of batholith emplacement large extensional fault

displacements occurred along its margins. These faults dete mine

the present day limits of several of the deposits (figuréi:fE§¥#dqsfiiifil.
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Metamorphism was concurrent with deiormation and was most intense

during the early deformations, especially D2. Metamorphic facies

developed range irom middle amphibolite facies to lower

greenschist facies in a low pressure Buchan iacies series.

Metamorphic isograds are roughly concentric about the Anvil

Batholith. Faro, close to the Batholith (figure 4) is strongly

metamorphosed, while deposits such as Vangorda are less intensely

metamorphosed. This difierence in metamorphism is reflected in

decreased grain size, increased degree of mineral intergrowth,
and lesser iron content of sphalerite in the less metamorphosed

deposits. This has a significant impact on metallurgical
performance oi Anyil district ores. ”TL4_ (egx ,44»kc,mA¢rQbU;4AZ'
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General Description

The lead, zinc, silver deposits of Anvil Range are of the

sediment hosted, stratiform, massive pyritic sulphide (Bustason &

Williams, l9Bl;fl\barge,\W}9§Ql_%or sede§a« (Carne and Cathro,
198E)%; They occur ag“a single thiEEWsulphi-- lens with little or

no interbanded metasedimentary rocks (e.g. Faro) or as

multilayered deposits with several thinner lenses stacked

approximately one above the other with substantial

metasedimentary or metavolcanic interlayers (e.g. Grum and Dy).
An individual mineralized layer was deposited parallel to the

/
bedding oi the host sediments. It consisted of an upper,‘e$hun 5’”4”“/Wty/centrally positioned, lead-zinc rich, massive sulphide facies and

a lower and peripheral, lower grade, quartzose, disseminated

sulphide facies.

These sulphide sheets, or horizons, have since been deformed into

complex fold structures. The deposits are thus elongate parallel
to the fold axes and associated lineations in the host

metasediments. The Faro deposit, which appears to be an

exception to this generalization, actually shows great internal

complexity in the geometry oi high grade and waste layers.

Present day deposit lengths are generally two to three times

widths; unfolded deposit dimensions range up to 4000 m across

their ameboid shapes. Individual sulphide horizons commonly are

10 to 40 m in thickness. The upper and lower contacts of

sulphide horizons are invariably sharp while laterally the

sulphides grade into the enclosing host rocks.

All deposits are composed of a small number of different sulphide
rock types. fis noted above the sulphide rock types are broadly
divisible into massive sulphides and quartzose, disseminated



sulphides. There are pyritic, baritic, pyrrhotitic and carbonate

bearing variants of massive sulphide types and carbonaceous and

non-carbonaceous variants of the quartzose sulphide rock types.
The typical spatial distribution of these different types is

shown in figure2f:§)with great vertical exaggeration.

The simplified arrangement of

horizons is important since

the sulphide rock types in the

lead-zinc grade and metallurgical

performance varies by ore type. The baritic massive sulphides“
are always high grade, easily grindable and5§iETH’fiEEH”§F§de
concentrates with good recoveries. On the other hand the lower

and distal graphitic quartzites are commonly low grade, hard and

produce lower grade concentrates or low recoveries. Dther ore

types exhibit intermediate characteristics and performance.

All deposits show a variably developed,
alteration overprint in the wallrocks.

white mica-dominant,

There are presently five known lead zinc bearing mineral deposits

along a pr inent curvilinear tend on the south flank of Anvil

Arch ffigurggzkflfl. From northwest to southeast they include

Faro, Grum, Vangorda, Dy and Swim. Additionally two lead—zinc

deficient sulphide occurances, the SB and Sea, are also known.

Diagramm—.3
in Figu‘ ’
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Description of Sulghide Rock Types

Massive Pyritic Sulghides: (unit 2El2F)

The massive sulphides consist of banded to homogeneous, usually

weakly foliated and/or lineated, massive pyrite with lesser

sphalerite and galena. Total sulphide content is at least 602,

generally greater than 802 and commonly nearly 100%. Bangue
consists of quartz and/or barite and/or carbonates (calcite,

dolmite, anderite). Accessory minerals include pyrrhotite,
chalcopyrite, magnetite, arsenopyrite and marcasite. At

amphibolite facies metamorphic grade, this rock type commonly

develops a buckshot porphyroblastic texture of pyrite in a matrix

of dark reddish brown to black lead—zinc sulphides. This texture

usually is restricted to rocks with economic lead—zinc grades
(Unit 2F). Hard, barren, massive pyrite, commonly with

disseminated, black, magnetite prophyroblasts, is widespread at

Faro particularly in the northeast part o¥ the deposit.

Kg 1‘:/at gzmawwczg
Baritic, Massive Pyritic Sulghides

The baritic sulphides (Unit 23) are strongly and thinly banded

massive sulphidefsulphate rock consisting of pyrite, galena,

sphalerite and commonly magnetite in a gangue of off-white barite

and lesser carbonates (calcite, dolmite, anderite and probably

barytocalcite). The amount of barite may be as high asjflbx; non-

sulfidic, massive barite does not occur in the Anvil deposits.
There is a complete gradation between this and the above facies

with 102 visible barite by volume being the dividing line. This

facies is usually quite

Sphalerite is characteristically honey coloured to reddish brown.

Pyrrhotite is not seen in the baritic -Facies except in

the Faro deposit whereloverall pyrrhotite is more abundant.

Carbonate-bearin Massive P ritic Eul hides:

The carbonate bearing sulphides (Unit 2K) are similar to massive

pyritic sulphides ut contain greater than 10% carbonate

(calcite, dolomite, a erite) either as interstitial gangue or as

coarse patches and irregular blebs. This is a minor facies and

is not known with certainty to always be an original composition
variant. The most common occurance of coarse pinkish beige to

tan, an erite patches may represent recyrstallized original
carbonate or re—worked pre/syn-metamorphic veins. This variant

is generally lead-zinc poor. The variants with white

interstitial gangue can be high grade and locally they texturally
resemble the baritic sulphides.

high grade (10-15% combined lead-zinc)5*““’»_""""
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Pyrrhotitic Massive Sulghides:

This rock type (Unit EH) consists of massive, finely crystalline,

usually well foliated pyrrhotite with less than 502 pyrite

porphyroblasts and highly variable amounts of sphalerite and

galena. Hinor chalcopyrite is characteristic of this relatively

copper-rich facies. Rounded to angular, rotated, foliated

quartzite or quartz—vein clasts 2 cm or less in diameter are

typical. This is a minor facies and is not known with certainty to

be primary as some pyrite in the massive facies may invert to

pyrrhotite during regional metamorphism. fit Faro the pyrrhotitic
facies is more volumetrically important than the other deposits.

Pyrrhotite rich ores are generally much finer grained than non

pyrrhotitic ores at Faro.

Ribbon Banded, "Braghitic", Pxritic Quartzite:

This unit (Unit EA) is a dark gray to black, well banded,

sulphide—bearing quartzite (metamorphic usage). Bands are: (a)

dark gray, very fine grained carbonaceous phyllitic quartzite to

siliceous phyllite (presumed metachert) and (b) light gray, quartz-

sulphide (pyrite-sphalerite-galena) bands. These bands are usually
2 mm to 2 cm thick. Total sulphide content of unit 29 is usually
between 10 to 302 but ranges from 2 to 602. Pyrite is usually the

dominant species but higher grade examples have sub-equal pyrite
and lead—zinc sulphides. Lead-zinc dominant variants with little

pyrite occur but are not common unless total sulphide content is

low. Strong sulphide species differentiation between bands, such

that barren pyrite bands are adjacent to or near sphalerite or

galena rich bands, occurs but is not generally the case.

Pgritic Euartzite:

The pyritic quartzites (Units 28, C, D) are light to medium gray,

generally poorly banded, moderately to weakly foliated, micaceous

quartzites with highly variable lead—zinc and pyrite contents.

Pyrite contents are generally 10 to 401 ranging between 2 and 602.

Although there is a complete gradation from massive to quartzose
ores there is usually little problem in separating this facies from

the massive pyritic sulphides as the vast majority of examples have

less than 402 total sulphides. A minor variant of this facies

(unit 2B) shows low pyrite ({ 52) content with lead-zinc sulphides

predominant. Barite in major amounts is uncommon in the quartzose

facies; carbonate species are not typical but locally are abundant.

Chalcopyrite, pyrrhotite and magnetite-bearing varieties are

common. Sphalerite in the high grade examples is

characteristically anuébeafih reddish brown. At Faro the more

sulphide rich variants of this facies are well developed along the

northeast edge of zone 3. They are spectacularly barren but

450%!/tgd ,m A!» 74¢ A('/J/5’///*1 4.’?/pr’/r_<$'/;/L21

contain elevated copper contents an are rich in magnetite. A
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similar facies is developed at Vangorda and locally at Erum where

the rocks are

also
gold rich ‘and more clearly in the deposit

footwall. «VA%, Q
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Alteration

Both wallrocks and certain ore facies of the Anvil deposits are

overprinted by a prominent, easily recognized, light beige, white

mica dominant alteration assemblage (Units EL and ID4). This

overprint facies is not a depositional unit and may form as a

reaction product between wallrocks and deposit forming hydrothermal

fluids, or as a metamorphic reaction envelope unrelated to are

forming fluids or as a combination of these processes. In the

multi-layered deposits, this alteration overprint appears

discontinuous and often best developed in the footwall of a given
lens or deposit as a whole. At Faro, a continuous envelope of this

lithology encloses the entire deposit with local (especially Zone

13 best development in the hanging wall. The more intensely

developed alteration assemblages can cause frothing problems in

the mill since they contain talc or sericite that acts like talc.

Litholo ic Terminolo

deposits was 1 troduced a number of years a o to facilitate storage
of lithology data in a computerized data ase. Since occasional

reference to t se codes is made in the ollowing sections a brief

note of explanati n is in order. The s tem works on the basis of

a number follows by a letter and th n a series of numbers and or

symbols. The first umber refers to metamorphic grade and hence

structural level: 7 means amphibo ite facies (Faro) and 4 means

greenschist facies caa1 other depos'ts). The letter refers to the

major lithology as shown in Tabl 3.1. The remaining letters and

symbols are modifiers“as outlin d in Table 3.2. Thus 494 is a

lead-zinc rich carbonaceous pyr tic quartzite; 29479 would be the

same from Faro with pyrrhptite and chalcopyrite.

A

consistent\a%phanumeric
code for lithology or all Anvil District

In some cases it is prefe able to refer to a combination of

sulphide rock types, parti ularly in a mining context. In such

cases the letters are com ined with the dominant component listed

first. Thus EEB would e mixed 2E and 26; EBCD refers to all non

carbonaceous quartzites regardless of sulphide species. Another

common combination i ECE which can refer both to mixed 2C and 2E

and semimassive sulp ides between 28 and 2E in character. At Faro

there are now thre ore types mined: 2A, BBB and 2H. In this case

EBB means all the/detailed sulphide types from B through E.

The mine models/generally require an- integer lithologic codes and

it has generally not been possible Vto use the same codes for all

models; these codes are explained belowxfor each model.

. 4; [5 (3 h Ffirum Geology and ReservesK\



History

The Brum deposit was discovered in 1973 by AEX Minerals in joint

venture with Herr Addison Mines. Discovery was the result of drill

testing a gravity anomaly in an area down fold plunge from the

Vangorda deposit along what was then, as yet, a poorly defined

favourable trend.

Surface drilling in 1973 and 1974 indicated a significant deposit;
in 1975 and 19?é an underground sampling and drilling program,

along with further surface diamond drilling, was carried out to

further define it.

Kerr Addison sold the deposit, along with Vangorda and Swim, Cyprus
Anvil Mining Corporation in 1979. From 1980 to 1982 Cyprus Anvil

drilled additional holes in and around the deposit and re—logged
all existing holes in it. All available sulphide intersections were

re—samp1ed and re-assayed at that time.

Curragh drilled additional holes in 1987 and 1988 to further define

shallow reserves.

General Geology

Stratigraphy and lithology

The Grum deposit consists of three to five highly contorted layers
of massive and disseminated sulphide mineralization within a 150 m

section of barren phyllite. The most important mineralized horizon

occurs just beneath the basal carbonaceous member of the Vangorda
formation. There are thin low grade horizons within the Vangorda
formation and more important horizons in the upper part of the Mt.

Mye formation.

At Brum, the Vangorda formation consists of soft, highly fissile,
calcareous phyllites. Metabasites in the Grum area are minor and

tend to be highly foliated chlorite phyllite rather than blocky,
massive greenstones that typify the Vangorda formation elsewhere.

The basal carbonaceous member of the formation (unit 59) thickens

across the deposit from about 10 m in the northeast to as much as

80 or 100 m southwest of the deposit. The sulphide horizons appear

to be associated with the northeast pinchout of this unit.

Immediately above the main ore horizon the carbonaceous rocks are

soft, highly sheared and gouged but elsewhere they are moderately

hard, highly fractured, black siliceous phyllites.
The Mt. Mye formation also consists of soft phyllites which are

distinguished from those of Vangorda formation by being non-

calcareous and less distinctly banded.
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There are no significant post metamorphic dykes at Grum. The Anvil

Batholith crops out 1.5 km northeast of the deposit but is

separated from it by major faults. The batholith is unrelated to

the deposit and does not appear to have significantly affected it.

Structure

The ore layers at Grum are contorted into a complex, shallowly
northwest plunging, olyphase fold structure. The prominent S

shaped folds (figure ) are second phase structures. They are

superimposed on a larger Z shaped first phase fold. The dominant

plane of fissility (S2) in the phyllites at Grum is axial planar to

the second phase folds and dips shallowly (10“ to 30“) generally to

the southwest. This fissility is a major factor in assessing slope

stability for a Grum pit. The overall deposit elongation parallels
the axial direction of the second phase folds (315“ trend 11“

plunge).

There are several important faults at Grum. The largest

displacements occur on moderately (35“— 45°) dipping structures

that truncate the deposit at both its northwest and southeast ends

(figure<:EE). Neither of these structures would crop out in an

open pit but smaller subparallel faults will be found in the pit.
A steeply northwest dipping fault trending about 060°, passes

between sections 70W and 72W and downdrops the deposit about 50 m

to the northwest. A myriad of smaller faults were mapped

underground by Kerr Addison trending on the average 080° and

dipping steeply. Joints mapped underground and on surface tend to

strike 050° and dip subvertically.

Surfical Geology

The subcrop of the ore deposit is covered by up to 100 m of tills

and better sorted galciofluvial silts, sands and gravels. These

unconsolidated sediments are water saturated and may contain

Grum imust contend with thick sections of these sediments.

Dewatering in advance of stripping may help increase stability

substantially as well as simplify operations in the pit.

&QT/
pockets of permafrgst. The northeast wall of any pit designs at

Dre Deposit Geology

As with other deposits in the Anvil Range a given ore horizon at

Grum tends to have a massive sulphide upper and central portion and

a quartzose, disseminated sulphide lower and perhiperal portion.
The horizons can be up to 30 m thick but are mostly 15 m

or less thick. Grade is strongly partitioned into massive,

particularly baritic, sulphides thus the tops of horizons tend to

be high grade and the bottoms low grade (except of course where the



horizons are overturned). The sulphide horizons are separated by

significant thicknesses of barren phyllite. Interfaces between ore

and waste tend to be sharp at the stratigraphic hanging wall

contact against barren phyllite and gradational both at the

footwall and laterally against sulphide waste.

Grum, like Vangorda and Dy, has several characteristics that

distinguish it from Faro. In large part this is due to the lower

metamorphic grade the deposit has reached. The most outstanding
difference between Erum, and all the other Vangorda Plateau

deposits, as opposed to Faro is the form of the deposit. The

Uangorda Plateau deposits consist of several distinct, highly
contorted horizons separated by barren phyllite waste. Faro on the

other hand is essentially one thick horizon in overall outline with

lesser phyllitic waste but substantial barren sulphide waste

banding. This implies that dilution by phyllite will be higher at

Brum than at Faro. Faro however contains considerable internal

sulphide waste thus its dilution is higher than might appear at

first glance. It is none the less inescapable that Erum has more

potential dilution and will have more complex mining problems than

Faro. On the positive side, the dilutant at Brum will be more

commonly easily identifiable phyllite rather than low grade

sulphides as at Faro. Experience at Faro shows that phyllite
dilution is much easier to control than low grade sulphides.

ETfifi4B*~h+fihEE__¢»§FadE~—i$~~dilHtEd ’at ~3~times thelhistorical 5%

d»i.li.Ati~en—~used-a4;——Far~o»~st'i'"l"'l" ‘‘”cji”‘§‘es
‘\

E‘:r~um..-a»-highee“-aver-ag%g1=ade .

The next most obvious difference is a finer grain size and more

complex mineral intergrowth, necessitating finer grinding than Faro

ores. Cyprus Anvil Mining Corporation had already made

modifications to its mill to accommodate this fine grind prior to

shutdown in 1982. when a large proportion of feed comes from Brum

it will be necessary to utilize this grinding capability at the

expense of tonnage throughput.

At a given Pb + Zn cutoff grade, ores at Brum are higher grade than

those remaining at Faro, particularly in precious metals relative

to base metals. The average gold content of Brum is several times

higher than Faro. Similarly, other elements that tegg to be
I

geochemical associates of gold: mercury and arsenic,*<tefifljtE”fie“““rrt”““i 0w{,M7gp~$eQ
higher at Grum. The sphalerite at Grum, and likely other Vangorda
Plateau deposits, is richer in zinc due to lower metamorphic grade
and resulting lesser iron content. This will help counteract

higher pyrite—sphalerite middlings expected with Grum ores.

Q feature unique to Brum among the Vangorda Plateau deposits is the

relative abundance of quartzose ore types, particularly
carbonaceous pyritic quartzites (49) which comprise about 352

of the reserves above 42 Pb + Zn. It will undoubtedly create

challenges for maintaining good lead concentrate grades, and

probably necessitate stockpiling and planning campaigns of 49

W“ ‘I/gucing\which depressants are used.
T
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UANBDRDATNE



GEDLDBY AND RESERVES

History

Vangorda was the initial discovery in the Anvil Range. The deposit
was drill-tested from 1953 to 1955 by Prospector Airways, a

predecessor to Kerr Addison Mines. This drilling showed a

significant deposit existed but a production decision was not

warranted at that time. Minor additional drilling was done by Kerr

Addison, largely for metallurgical sampling, until the deposit was

sold to Cyprus Anvil in 1979. Cyprus Anvil geologists examined the

available drill core and concluded that it would be necessary to

redrill the deposit to provide adequate material to re-evaluate it.

In 1979 the portion of the deposit from 2W to 12E was re—dri1led

with Na core holes. Scattered core holes were put down in the

southeast part of the deposit. Because of anticipated poor

recoveries in this area it was judged advisable to drill this part
of the deposit with rotary methods. This fill in drilling was done

in 1981.

Selected fill in holes were drilled by Curragh in 1987. Also in

1987, test holes were put down in the southeast part of the

deposit. These holes showed good recovery and the remainder o¥ the

deposit was redrilled in 1988 with N9 core holes.

General Geology

T is section is an overv of the\gEETE§y E? the Uangorda epo it.

Fo ore detail consult J ////jasummafizedxin Table xxx
\ings

and Jilson (1986). Rock types re

Strati graphy Knwad Lithology

The Vangorda deposit consists of one major sulphide horizon about

50 to 120 m beneath the basal carbonaceous member of the Vangorda
formation. The host rocks Tor the deposit are dominantly non-

calcareous phyllites (unit 36), probably part of the Mt. Hye
formation. However, formational assignments near this deposit are

ambiguous, largely due to the strong wall rock alteration developed
around the deposit. Most phyllites, especially in the deposit

footwall, are bleached, locally silicified and/or chloritic and

sulphide bearing (unit 4L).

A number of thin horizons occur above the main horizon. These

horizons are too thin or too low grade to be mineable, with the

exception of the southeast end of the deposit where they are

shallow and the stripping ratio is low.



Structure

The Vangorda deposit occurs in the hinge of a large second phase
fold. Dverall the deposit has the shape oi a "3" in cross section,

however, there is considerable uncertainty in the details of fold

morphology. The deposit is elongate in the northwest—southeast

direction, parallel to the second phase fold axes, and has been

traced over a 1306 m X 200 m area.

The northwest half of the deposit plunges about 10“ towards the

northwest but the southeast half is sub-horizontal (Figure(:). Rn

axial planar foliation di s shallowly toward the southwest but is

locally quite variabléT"PThis foliation is the dominant plane of

failure for the host Fbcks of the deposit and is a principal
determinant of the slope stability of pit walls.

The deposit is truncated by a steep normal fault at its northwest

end. Steep normal or transcurrent faults offset the ore near 10E

andbéfgh (Figures). Both these faults are late stage postofolding
an "metamorphism structures. Many gouge zones were observed in

drill core but the orientation of the structures responsible for

them is not known. A number of faults parallel to 52 are

predicted. These are "required" to make the structure and

stratigraphy fit. These low angle structures are best thought of

as sheared out fold limbs, they are not generally gouge zones and

will pose no more serious a problem for slope stability than the S2

foliation itself and the myriad of small gouge zones that parallel
it.

Deposit Geology

The deposit is quite shallow, in most places subcropping beneath

glacial till. The till blanket is up to about 30 m thick in the

northwest part of the deposit, but thin in the southeast.

Northwest of Uangorda Creek, till cover is also quite thin.

Locally the basal overburden and uppermost broken bedrock are

cemented by iron oxides into a fibugh breccia.

The deposit consists of the same sulphide rock types as the Brum

and Faro deposits, but two types are particularly prominant. In

the footwall of the main horizon of the deposit is a sulphide—rich

quartzite (48 and 4EE). This quartzite grades downwards into

siliceous phyllite and ultimately altered phyllite. Parallel to

this downward decrease in silica is a downward decrease in the

abundance of sulphides from quartz rich semi-massive sulphide (4EC)

at the top to weakly pyritic altered phyllite at the base (4L0).

Host of the sulphides in the quartzite are pyrite, however

pyrrhotite is generally present and locally abundant or dominant.

Magnetite is unusually well developed in the quartzite. The

quatzite contains ony minor lead and zinc but is relatively rich in

copper and unusually high in gold. The quartzite is similar to the

.47M __ ‘£4’/‘56"\rt A



semi~massive zone along the northeast edge of Zone 3 at Faro and

one of the lower ore panels at Grum.

The main horizon massive sulphides that overlie the pyritic

quartzite are commonly baritic and rich in lead and zinc. The unit

is actually a mixture oi about 50% 4E and 502 4B ore types but

separate treatment of pure types at Vangorda is not realistic from

either the point of View of mining or the level o¥ detail in the

mine model. BF the mineralization exceeding 62 Pb+Zn, 902 is

barite bearing massive sulphides (4EB). Most pyritic quartzite (42

and 4EE) is sulphide waste on the basis of lead-zinc content.

Df the other sulphide rock types, only 4A is of any importance. As

is usual for these deposits, it tends to be low grade and

peripheral to the deposit. Much of the 49 is actually part of the

uppermost horizon associated with the carbonaceous phyllite at the

base of the Uangorda formation.
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TRELE 3.l.5—l

FARE QREA

EEDLEEIEAL RESERVES QND HIMERRL INVENTORY

Lutmofi fig fig
Efim as VEb+Zn Class Tonnes ZPb+Zn ZPb Z n g/t g/t

Total LE$BE1f 4.0 Proven 29,251,000 8.2 3.1 5.0 41 N.A

Gram

flain Eons 4.0 Proven 30,649,000 9.0 3.4 5.6 57 0.95

{é1N~8?H}

Champ Zone 4.0 Probable 1,700,000 7.8 3.5 4.3 48 N.A

(51N—&1N)

N.N. Extension

<a7w—1oow) N.A Possible 8,000,000 10.0 N.A N.A N.A N.A

Total Deposit N.A N.A. 40,349,000 9.1 N.A N.A N.fi N.fi

Vangorda

Total Deposit 4.0 Probable 7,457,000 8.7 3.8 4.9 54 0.69

L2

Total Deposit 9.0 Possible 21,059,000 12.2 5.5 6.7 84 0.95

Swim

Total Deposit 6.0 Possible 4,309,000 8.5 3.8 4.? 51 N.fi

TOTAL INVENTDRY 102,425,000 9.4 N.A N.A N.fi N.A

NOTES: Two other deposits, SB and Sea, contain sulphide
mineralization but have not been evaluated due to sub-

marginal grades.

Effective Date January 1, 1988. During 1985, 1.8 million

tonnes were mined from the Faro open pit.



Ewflufi Drill Definition & Information Edge

The Brum depmeit extends irdm Section SEN in the ddutheast to

dectimn 112w in the northwest (figure?fli§J. The depdeit had

been mmat deneely drilled between azw ans saw and it ie thl§

portion of the depoeit for which prdven gedlogic FQSEVVGB are

reported"

Mmdt of the depoeit suutheadt of aaw had been drilled {rum the

eurface on at leaet a dim X 30.5 m (EO0’ X 100’) pattern“ Meet

aurface holed are vertical.

Between eeatione aaw and 85W the depoeit had elem been explored

by 15,000 m at undergrmund drilling in fang frmm a pair m¥

paralldl inclined follnwing the ddpoeit trend. The atrike

length 0% the depmsit examined irdm undergrmund id 700 m,

underground wmrkingd tdtal 2900 m (the workings are new

Flmmded). The fang are mmet ddmplete an even numbered eectidna

(id: dnaced &l m apart); an odd numbered eectidne dame iill in

drilling had aldd heen ddne frnm UHdHVQFWMHdn The nverall

dendity mi drilling ie an the drder of 15 m X 30 m with local

areae being much in emceee nf that"

In the aoutheaet mart 0% the deposit additional fill in drilling
wee done by Cyprue Anvil in 1980~19BE frdm the 5ur¥ace ta mare

mlmeely deiine dhallww are for early prdductidn.

Total drilling at Grum id &7,EOD m m? which l§,00Q m ifi

underground drilling and 53,200 m ie surface drilling. Between

52W and aaw there ie a tdtal at 53,500 m of drilling in 373

drill hdlee (154 fiurface and 218 undergrdund) 0% which 344 are

need in the current model. The remainder not included in the

mmdel are undergrnund hmled that are at high angleg tn the

geolngical eeutidne and same ehnrt hmleg that did nmt intereect

are"

Nithmut queetion Grum ia the best drill deiined deposit in the

finvil Dietrict.

There are W000 sampled in the Grum depdait aefiay databaeeu

fieaay intervale generally average 1.5 m in length and are keyed
as clofiely ad pmedible ta eulphide rock types“ 902 0% theee

were determined fur Cyprue Anvil by Hamlmmpe Reeearch and Aeeay
Labs bdtwedn 1980 and 1983" Far moat of theee sampled Pb, Zn,

Cu, and fig adeaye are available“ Far 2 3 of theme Samples there

l% alga inedluble Fe, aolubld (in hat concentrated HCL) Fe, flu,
and pulp 56" fill edeaye were determined ueing a get mf Anvil

Dietrict are type dtandarde far control. Rejecte and Na purged

pulps (by ndw edmewhat dmidized) have been retained idr

additimnal analytical work. There are nu BAD or Mn aesaye

available ndr lfi there eyetematic data available imr Hg, neg Cd

nr mny mther elemente.

The remaining 10% 0% the asaaye are tram Herr fiddiaon eamplee
tor which Pb, Zn and fig mnly are available. Many of theee

eamplee are from the hmlea ndt need in the are depoait model.

/€__,—»-"
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Thw gwological raaervas calculated Tor Grum ara aummarized in

table h.
L"

,<"
’

—

"

fi;_J
‘

‘T

W

Wflgmmét. $actidna1 reaervwg are gummarized in table flag far

the wntire depomitu

Eouthaaat mi aection saw the Champ zdne 1% estimated to contain

a additional 1.7 milliion tonnaa avaraging 3.3% Pb, 4.3% Zn and

4a g/t Ag. Thia figurw in baaed an aectimnal calculation and

quoted at a 4% Pb+Zn cutnft with no adjustment tn reflect

dilutimnu Nmrthweat mf aaw there may be an additional S ta 10

million tanned of damp minwralizatimn not yet cmmpletely drilled

crffn

;3£Ea$a%ad
an a whmlm

Un4mrtu'".m1y the calculatimna liatad . table Eufil are not

exactly camp; la. The tirat . (Q~C) are all based on

Herrwfiddiamna geolng'
"

’

'

rpratatimn. The Cyprus Anvil
' '

fimmm new amnay data wag ufied but

1 and Ba
2

thm bulk 0%

Thm lflfit E (D & ; mn tahlw *1) ar@ bagmd an the Currant

gwolwgical interpreta." and the current afifiay inimrmatiwn

which nearly mnmpletel. lacea Harr»fiddi§nn5 data. Thase twm

calmulatimnt refl».t
“

in the nurthwest part of tha

depmmit thatz drilled off ‘n 1992, thig amounts tn abmut

3,000,000 tmnnes largely 0% low g dfi material on aectiona 78W

tn Bhw.

gmologic contrwl onThw Harly C

intmrpmlatiunfi whi

and ms aivm minaralimaz.

lower grade mater’

with $h&rp~ ‘ade difitinctimnfi (cm
*-' "vii.-...' I .42..

utar mmdala did not uw‘

‘

twndm ta aver“ l gradw between difldeminated
'

'

aaulting in a largwr tonnage of

cmmparabla aectimnal calculation

a§g\)fi to B and C an tabla

J. n

The hurrmnt mmdel hag fltt@mpfEU‘tD Cfiuntmr this averaging eftwct

by refit: .IEhg LTE c1m.ta n 4. ":i.nr ~. the aama ruck type ag

the blifik being estimated.
’

e
"- '

-" '

cloaer cdmparigon in

grade to the CBKF a Z
.

gm -' A. .:
‘

n;’"" .u mare D tn E
‘

' "

.

'

m murrmnt mwnml hmwmvmr waa not able to

aE§ign a gradm to mv&"I block due tn the fitringent matghing
raquirmmmhta and lmcal pau Ity d¥ afiaay infmrmatian. Thug thwrm

1033 unintmrpwlatmd hlmckfi vnrefimntihg abmut E,OflD,DO0 tmnnefi

0% fiulphidnw diatributed wruugt the depoait. Only a pwrtidn at

thifi in likely to be ~ver 4% Pb ~ Zn in reality but far the

purpmwmm mi tha Currant mmdal it ifi waaignwd a zerw grade and

included an EU tide waste" Much mf thia material (about

700,000 tonnes in 423 blDCH%) i5 in the luv r part of Smction

saw purtly accounting far the pmmr cmmpariamn tn the hand

c//vv\«)a,m/\57“’k. SL\/fl/\J$

abort“/Q vw/643 a~( OLE C5‘-(CI./(0g\bLI
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calculation on that mwctimn ftflblfi 3.220)" Thm diatributimn 0+

unihtmrpwla by amctimn in the twm umnfititumht mmdmlm

1% givmh in

Q lurther cwmpllcatimh in ammparlng tha current mwdml ta flhm

hand ralaulatmd vwm mhtai wd {rum thm fimmm gamlmnical
lntmrpr atir" 1% "At twm prwblwmw wwrw ancruntmrmd with the

Cyprum finvil/Doma caluulatimn: al thmre ware game calculation

5 lhvmlvilg volumwm abmvw cutmll and ta a law mr ant t

tmnnr mna VBN ta mew and M) the BE Ufi@d Fur fifictlflflfi

$RNwbmH .. M. tn ha Sufi rafihwr than thm mm:¢urmd $6 aw

ufiwd lmr thm Wfifit m% the dwpufiit, in rwtrmapwct thia valua wa§

tam . muuh ml thm minwralizatioh an thmam fimctiona 15

mmnfilm rably lfmhtmru Thmsm pmlntfi have bmen adjus 1 far ifi

Tmhla hufififin
'

le 3"? D mhmwm thw awctimh by wwcfilwh varianuw

hetwe H calm ifififiu . 1 tha Cyprug fihvil/Dame calmulatimn

and Lxa murrmnt ohm thm grmdm 1% almmfit alwayfi mllghtly dawn”

ln larrw part ml thiw i= probably du" tm tha mllpping ml tha

wntrmmm high and ml the a.wHy and twmpwlitw pmpulatimh which wa§

mmt dmhm in t7@ Cyprufi fihvilffimma calculatiur. The largm
varianmm lh vmlumm wh fiflfltimfifi aQw~aaw 1% partly duw ta

unihterpmlatmd blmmka but mumt hm mainly due tm dillmrmncefi in

malflulm"lmh mmthmd" Thm awmpuf mmdel in rpwlé ad grade intm

euch black whmrwaa thm hand cmlculatimn avmragad a lurgm number

0% imtwr%a tiwhfi tm arrive at thw grade lmr large panmlfi ml arm.

In light ml thm rwlazivm paucity ml drillhmlm inlmrmatimn lmr

fimmm panmla muuh large varianm w are mat gurprimihg. Thm

inl+rpwlatimn m had would ha mxpemted to givm a mare realifitiu

pimturm mf gradm diatrihutimhn

A whack mm the vmlumw ml fiulphidma abmvfi Q2 Wh+Eh grade ghuwg

that tha vwlumw arm maaemtially identical lor the tww

caluulatlmnmz ll,..i,fi4é cu" m far the Eyprua Anvil/Dame varmua

llgl&&,é&Q cu. m +mr thm fiV@fi@Ht mmdwlu Thm cmmpariwwh lor

tonnage ahmve mutmff Far the twm malmulatiunfi with adjufitmmnt

for a lwwer Sufi. mm a ttimnm BEN "w aaw giv&' J7,fll5,Q4l tanmes

¥mr Cyprua finvil/Dame vergus 37,7 9,fiWQ Far the current

mmdml (thw mrigihal Uyprufi flnvll/flame calculatiwn using thwir

Sufi“ gave 339"
"”

b,$hf t0HH@% ahmvw ax). Thufi it 1% clear that

thw rea@rva$ mmly bammmw ihuwmaigtent whwn a cutmll grada ahava

OZ 1% uued.
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TABLE 3.20

GEOLUBICAL RESERVES BY CRDSS SECTXON FRUH 88606 QOHPUTER HODEL, 1986

fim@%%,fi%HMmHmM acwm

SECTIUN vULUHE SPECIFIC TONNAGE LEAD ZINC SILVER

GRAVITY

fbcn} (tonnes) (Z) (Z) (g/t1

,
mu 0m¢m am 2¢u2w 20 N39, 4&0

4 :=:'.::u%£K:$15~ mF¥fl“$%0u0xF‘5*3fi0“*fi0»;3.’*7 -.1 4fi%‘*3‘Wfi0
02 0 707,000 3.40 2,000,540 3.19 5.55 50.5

00 0 1,297,000 3.35 4,340,270 3.10 4.05 51.0

70 u 975,700 3.27 3,195,500 3.10 5.50 54.7

70 0 907,200 3.30 3,040,000 3.49 5.00 50.0

74 4 1,013,040 3.45 3,490,040 3.72 0.20 02 3

72 4 740,440 3.45 2,504,090 3.04 5.77 01.2

70 0 094,900 3.52 2,449,940 3.00 0.57 03.0

00 0 355,320 3.70 1,314,200 4.10 0.27 00.7

00 0 442,200 3.00 1,032,190 4.14 5.75 00.7

04 9 301,000 3.01 1,091,070 3.79 5.52 01.2

02 4 170,200 3.09 057,040 3.39 5.03 54.0

A 210:00£7 0,971,020 3.40 30,459,420 3.41 5.00 57.3

£2 —\} To £4)

GOLD

(q/t1

-.

0.84

1.05

1.04

1.07

1.05

1.02

1.04

1.00

0.99

0.99

1.10

0.95

Ph+Zn

(X)

fi$__7.59
’“"7.70

8.73

7.95

8.66

9.29

9.92

9.41

10.43

10.37

9.90

9.30

8.42

9.00

TOTAL

NETAL

2

(tonnes)

100,592_,.,,_
"142,432

“1‘

234,009
345,001

270,702

203,135

347,140

243,250

255,415

130,297

101,507
101,400
55,347

,742,527

6~29he~540g§§701£4enence_1Q.1§LWig_tnnua9e~0etueen«%hi5~£490re—ané+that~0n~tabl£_3.J9 is

~due~tava~sial1xé5EhIZ31:0a12zi0H-4xR1d1krtfiifiT!a*131%ts—se%—for7the7cros5~5eciion5

fihflififinflfiiiB9’th€5E:FE5B£!£5-

:% . .’.7'Z...'1'.



TABLE 3.22 A .

3,
(

I \
/ ,

RESULTS OF KERR‘ ADDTSDN SECTIUNAL CALCULATION, 1977
‘

-2'».-’ "“\/T:'Vv’ ~I8IALII)EBfl§H (both Vangorda Hines and AH option) 41 Pb+Zn CUTOFF

TOTAL

. SECTION VGLUHE SPECIFIC TUNNAGE LEAD ZINC SILVER GOLD Pb+Zn HETAL

{ .
GRAVITY

(bu) (tnnnes) (Z) ()1) (9/1) (gm (7.) (tonnes)

I. 86 N «/2 "Ia ..1».*=?9..?4!=...._- 3.159 .. 5:92., 55,9..__._ n/a. ....9...32......45z,¢s.4 .

x‘..‘;::".‘.'-.‘..‘:.::’.'.'.'._.".:.'..*.‘?‘.“.&:
A

v’-A347038353»-""-~‘:6’/é»:'““"*'3‘“fi'/37:‘~?‘;375;t20 ~'*"°"S'”:8o*““ 53:0“
"'

n/a‘
"

“e‘;93"‘““‘1'22,79*é‘
‘

82 )1 n/a nla 2,185,447 4.06 7.30 69.0 n/a 11.36 248,267
80 8 n/a n/a 3,039,373 3.67 5.71 56.0 n/a 9.38 285,093

. 78 H nla n/a 2,918,497 3.79 6.45 50.0 n/a 10.24 298,854
76 61 n/a n/a 2,732,810 4.08 6.24 61.0 Ma 10.32 282,026
74 N n/a n/a 2,778,449 4.15 6.63 66.0 n/a 10.78 299,517

' 72 8 n/a n/a 2,223,718 4.10 6.46 63.0 n/a 10.56 234,825
70 )1 n/a n/a 2,226,492 4.77 7.45 67.0 n/a 12.22 272,077
68 11 n/a n/‘a 1,736,341 4.55 6.38 73.0 n/a 10.93 189,782

‘
66 1) n/a n/a 1,377,821 4.81 6.55 67.0 n/a 11.36 156,520
64 )1 n/a n/a 1,164,762 4.34 6.74 67.0 n/a 11.08 129,05
62 H n/a n/‘a 630,266 3.94 6.01 55.0 n/a 9.95 62,711

' 6241 to 8611 n/a n/a 26,067,842 4.07 6.43 61.50 n/a 10.51 2,739,161

1‘ TABL€ 3.22 8

I /
RESULTS OF CYPRUS AM/IL/DUNE SEETIDNAL CALCULATION (SIHPSGN-ADAHSDN), 1983

3
J «~‘<“<~l~ T8#L==8££0S1T, 41 P13 + In cumrr ems

TUTAL

SECT1811 VOLUME SPECIFIC TDNNAGE LEAD ZINC SILVER 80L11 Pb+Zn METAL

SRAVZTY

H (bu) (tonnes) (Z) (1) (9/t) (git) (2) (tonnes)

86 1) 997,045 4 3.23 3,221,532 2.88 5.21 49.0 n/a 8.09 260,622

i 84 H 776,317 I: 3.20 2,486,855 2.86 4.83 48.0 n/a 7.69 191,239
82 H 4 989,573 as 3.29 3,256,446 3.00 5.10 52.0 n/a 8.10 263,772
80 1) 8 1,118,740 3.38 3,783,293 3.31 5.41 56.0 n/a 8.72 329,903

‘
78 H 0 994,148 3.11 3,093,642 3.37 5.96 59.0 n/a 9.33 288,637
76 14 886,940 3.39 3,006,734 3.61 6.06 62.0 n/a 9.67 290,751
74 8 934,978 3.46 3,237,299

2

3.66 5.97 61.0 n/a 9.63 311,752
72 11 659,715 3.62 2,389,111 3.80 6.11 65.0 n/a 9.91 236,761

I 70 11 656,848 3.69 2,425,119 4.06 6.62 68.0 n/a 10.68 259,003
68 8 386,618 3.73 1,440,349 4.54 6.88 73.0 n/a 11.42 164,488
66 8 446,215 3.62 1,613,702 4.41 5.95 71.0 nla 10.36 167,180

I 64 4) 282,918 3.64 1,028,545 3.84 5.75 62.0 n/a 9.59 98,637
62 1) 170,190 3.72 '632,340 3.32 5.66 63.0 n/a 8.98 56,784

1
628 to 868 9,300,243 3.40 31,614,967 3.49 5.74 59.1 n/a 9.23 2,919,529

f An assumed value far 8.8.06 3.6 was used on these sections.

I
This is too high and has been reduced by 102 (or cnnparison purposes.

. 8 Volumes above cutoff have been recalculated due to an error

3
in the arigina) calculation.
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