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SU

M
M

A
R

Y
 

 A
. C

. A
. H

ow
e International Lim

ited (“H
ow

e”) w
as retained by M

orgain M
inerals Inc. 

(“M
orgain”) to com

plete a revision to its pre-feasibility study for the El C
airo project (H

ow
e 

2002, R
eport 845 dated Septem

ber 16, 2002).  This revision evaluates a revised operational 
scenario w

hich reduces annual production to 1,000,000 tonnes per year at a higher average 
grade, com

pared to the 4,000,000 tonnes per year scenario that w
as the operational criteria in the 

original report (H
ow

e 2002), and recom
m

ends a revised program
 to bring the project to the 

feasibility study stage. 
 B

ased on the G
em

com
 digital m

odel that w
as created for the H

ow
e 2002 report, a new

 reserve 
w

as calculated using W
hittle pit planning softw

are.  H
ow

e estim
ates that the proven plus 

probable reserves for a 1,000,000 tonne per year (8 year m
ine-life) operation over a range of 

gold prices are as follow
s: 

 G
old Price 

C
ut-off grade    Proven Plus Probable R

eserves 
R

ecoverable 
C

ash C
ost 

 
 

      g/t  
 

  tonnes 
grade g/t 

  O
unces 

 per ounce 
 U

S$ 325 
     0.46 

 
7,892,693 

   1.19  
   265.582 

  U
S$ 221 

U
S$ 350 

     0.40 
 

8,273,251 
   1.15  

   270,629 
  U

S$ 195 
U

S$ 375 
     0.38 

 
8,682,640 

   1.11  
   276,059 

  U
S$ 195 

 G
old Price 

C
ut-off grade  

     Proven R
eserves 

 
    Probable R

eserves 
 

 
      g/t  

 
  tonnes 

grade g/t 
  tonnes 

grade g/t 
 U

S$ 325 
     0.46 

 
6,315,165 

   1.13  
1,577,528 

   1.38 
U

S$ 350 
     0.40 

 
6,632,288 

   1.10  
1,640,963 

   1.35 
U

S$ 375 
     0.38 

 
6,975,239 

   1.06  
1,707,401 

   1.31 
 M

orgain has identified a used heap leach plant (in Sonora, M
exico) that is in excellent condition 

and has entered into a purchase and sale contract for its acquisition.  The plant can operate at 
1,000,000 tonnes per year and has sufficient capacity to be readily expanded to 3,500,000 tonnes 
per year w

ith m
inim

al additional capital investm
ent. 

 H
ow

e has prepared revised capital and operating cost estim
ates based on the 1,000,000 tonne per 

year operational scenario and concludes that the capital costs w
ill be U

S$3,000,000 (plus 
w

orking capital of U
S$1,000,000 for the start-up period). 

 H
ow

e concludes that the project is econom
ically very robust and achieves payout in less than 

one year from
 start of full production under foreseeable operating scenarios.  A

dditional w
ork is 

w
arranted to allow

 for com
pletion of a feasibility study that w

ould allow
 accurate capital and 

operating costs to be determ
ined. 
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B
asically these higher grade, low

er tonnage reserves are com
prised of the first tw

o years of the 
4,000,000 tonne per year scenario developed in the H

ow
e 2002 report.  A

s a 1,000,000 tonne per 
year operation progresses, if operating costs and gold prices w

arrant it, the tonnage rate could be 
increased at m

inim
al capital cost.  A

ssum
ing continued contract m

ining the only additional 
capital costs for expansion w

ould be expansion of the plant by integration of the rem
ainder of 

the existing leaching colum
ns into the operation. 

 A
 revised pre-feasibility study program

 has been recom
m

ended by H
ow

e that provides for a 
30,000 tonne pilot plant operation to accurately determ

ine the heap leaching param
eters under 

leach pad conditions that w
ill be very sim

ilar to full-scale operations.  The prim
ary objectives 

are to determ
ine the am

ount (if any) of ore that w
ill require crushing and/or agglom

eration and 
confirm

ation of recovery and recovery rates.  Total cost of the pre-feasibility w
ork program

 is 
approxim

ately U
S$ 855,000 (C

anadian$ 1,282,500). 
 U

pon com
pletion of a positive feasibility study, in H

ow
e’s opinion, if M

orgain could lock in a 
firm

 price in excess of $325 per ounce of gold for the first 12 m
onths of production, the 

econom
ic viability of the project could probably be assured. 
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1.0 
IN

T
R

O
D

U
C

T
IO

N
 

 1.1 
G

E
N

E
R

A
L

 
 The El C

airo gold deposit w
as a grass roots discovery by B

attle M
ountain G

old w
hich m

erged 
w

ith N
ew

m
ont in 2000.  The discovery resulted from

 a regional exploration program
 that w

as 
specifically targeted at the discovery of sub-one gram

 gold per tonne bulk tonnage deposits.  
N

ew
m

ont determ
ined that the El C

airo deposit w
as too sm

all to m
eet its corporate objectives. 

 M
orgain M

inerals Lim
ited (“M

orgain”) acquired the El C
airo gold project in the State of 

D
urango, M

exico (See Figure 1-1), as a result of a lottery run by the G
overnm

ent of M
exico to 

dispose of this advanced gold project. 
 This report is a revision of H

ow
e R

eport N
o. 845, entitled “Prefeasibility R

eport El C
airo G

old 
Project, State of D

urango, M
exico”, dated Septem

ber 16, 2002. 
 Since com

pletion of the H
ow

e 2002 report, gold prices have im
proved significantly and M

orgain 
has identified a used process plant in M

exico that w
ould be suitable for a 1,000,000 tonne per 

year heap leach operation.  A
ll equipm

ent required to expand the plant to 3,500,000 tonnes per 
year is included in the acquisition price. 
 The H

ow
e 2002 report w

as based on evaluation of a bulk tonnage, low
-grade, 4,000,000 tonne 

per year operation.  R
egardless of gold price assum

ptions, W
hittle pit m

odels centred upon an 
initial pit in the sam

e area and it w
as clear that the initial 8 m

illion tonnes of ore w
ere of 

relatively higher grade w
ith grades dim

inishing gradually w
ith depth. 

 Table 1-1 presents a sum
m

ary of the 4,000,000 tonne per year, base case U
S$ 350 gold W

hittle 
production sum

m
ary from

 the H
ow

e 2002 report and com
pares it to the 1,000,000 tonne per year 

W
hittle sum

m
ary that w

as derived from
 new

 w
ork com

pleted for the current report.  C
learly a 

1,000,000 tonne per year operation could be sustained for up to 8 years on the basis of the 
W

hittle m
odels. 

 B
y initiating the El C

airo project w
ith a 1,000,000 tonne per year operation M

orgain w
ill have 

the opportunity to expand the operation if econom
ic conditions w

arrant.  W
ith this approach, the 

longer term
 viability of expansion to 4,000,000 tonnes per year w

ould still be feasible and the 
conclusions reached relating to this scale of operation in the H

ow
e 2002 report are still valid.  

The initial capital expenditures are significantly low
er for the 1,000,000 tonne per year scenario 

and hence the corporate risk to M
orgain w

ill be reduced by this approach. 
 M

orgain requested that H
ow

e com
plete:  revised operating and capital cost estim

ates; revised 
reserve estim

ates for the 1,000,000 tonne per year operating scenario; revised financial 
evaluations; and a revised w

ork program
 to bring the project to the feasibility study stage. 

 There have been no changes to the resource estim
ate as stated in the H

ow
e 2002 report and no 

additional site w
ork has been com

pleted on the El C
airo property since the date of com

pletion of 
the H

ow
e 2002 report. 
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 1.2 
A

U
T

H
O

R
IZA

T
O

N
 A

N
D

 T
E

R
M

S O
F R

E
FE

R
E

N
C

E
 

 A
. C

. A
. H

ow
e International Lim

ited (“H
ow

e”) has been retained by M
orgain to com

plete a 
revision to H

ow
e’s 2002 report relating to a pre-feasibility study for the El C

airo project.  This 
revised report presents revised capital and operating cost estim

ates, revised reserve estim
ates 

revised financial projections, and a revised program
 to bring the project to the feasibility study 

stage. 
 H

ow
e is an international geological and m

ining consulting firm
, w

hich w
as incorporated in the 

Province 
of 

O
ntario 

in 
1966 

and 
has 

continuously 
operated 

under 
a 

“C
ertificate 

of 
A

uthorization” to practice as Professional Engineers (O
ntario) since 1970.  H

ow
e provides a 

w
ide range of geological and m

ining consulting services to the international m
ining industry, 

including geological, evaluation and valuation reports, pre-feasibility and feasibility studies on 
m

ineral properties.  The firm
’s services are provided through offices in Toronto, C

anada, 
London, U

.K
., and Santiago, C

hile.  H
ow

e is not an insider, associate or affiliate of M
orgain. 

 N
either H

ow
e nor any of the authors of this report (nor their fam

ily m
em

bers or associates) have 
a business relationship w

ith M
orgain or any associated com

pany, nor w
ith any com

pany 
m

entioned in the report, w
hich is likely to m

aterially influence their im
partiality or create the 

perception that, the credibility of the report could be com
prom

ised or biased in any w
ay.  The 

view
s expressed herein are genuinely held and deem

ed independent of M
orgain. 

 M
oreover, neither the authors of the report nor H

ow
e (nor their fam

ily m
em

bers or associates) 
have any financial interest in the outcom

e of any transaction involving the property considered 
in this report, other than the paym

ent of norm
al professional fees for the w

ork undertaken in 
their preparation (w

hich are based upon hourly charge-out rates and reim
bursem

ent of 
expenses).  The paym

ent of such fees is not dependent upon the content or the conclusions of 
either this report, or any consequences of any proposed transaction. 
 1.3 

SC
O

PE
 A

N
D

 C
O

N
D

U
C

T
 

 The report w
as prepared principally by M

r. Peter G
eorge, B

.Sc. an associate consulting geologist 
w

ith H
ow

e, and M
r. A

l H
ayden, P.Eng an associate consulting m

etallurgist w
ith H

ow
e.  M

r. 
G

ene Puritch, an associate m
ining consultant and G

em
com

 and W
hittle m

ining softw
are 

specialist associated w
ith H

ow
e assisted w

ith the revised reserve estim
ates for a new

 operational 
plan.  The report w

as prepared in consultation w
ith M

r. D
ino Titaro, M

.Sc., P.G
eo., President 

and C
EO

 of H
ow

e.  M
r. G

eorge has over 35 years experience in the m
ining industry including 

extensive experience in the gold exploration and m
ining sector in C

anada.  M
r. H

ayden has over 
35 years experience in hydrom

etallurgy and m
ineral processing including w

ork on m
ore than 20 

advanced or producing gold projects.  M
r. Puritch has over 25 years experience including recent 

resource and ore reserve estim
ations and open pit designs for projects sim

ilar to El C
airo.  M

r. 
Titaro has over 26 years experience including a background in international m

ineral exploration 
and evaluation studies. 
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M
orgain 

has 
accepted 

that 
the 

qualifications, 
expertise, 

experience, 
com

petence, 
and 

professional reputation of H
ow

e’s Principals and A
ssociate G

eologists and Engineers are 
appropriate and relevant for the preparation of this report.  M

orgain has also accepted that 
H

ow
e’s principals are m

em
bers of professional bodies that are appropriate and relevant for the 

preparation of this report. 
 1.4 

U
N

IT
S A

N
D

 C
U

R
R

E
N

C
Y

 
 A

ll units of m
easurem

ent used in this report are m
etric unless otherw

ise stated.  G
old values are 

reported in gram
s per m

etric tonne (“g/t”).  The U
.S. dollar is used throughout this report unless 

otherw
ise stated.  A

t the tim
e of w

riting this report the exchange rate for conversion of U
.S. 

dollars to C
anadian dollars w

as approxim
ately U

S$1:C
$1.54. 

 1.5 
SO

U
R

C
E

S O
F IN

FO
R

M
A

T
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N
 A

N
D

 D
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L
A
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E

R
 

 In preparing this report, H
ow

e review
ed geological reports and m

aps, m
iscellaneous technical 

papers, com
pany letters, m

em
oranda and other public and Private inform

ation as listed in the 
“Sources of Inform

ation” section at the conclusion of this report.  H
ow

e assum
ed that all of the 

inform
ation and technical docum

ents review
ed and listed in the “Sources of Inform

ation” are 
accurate and com

plete in all m
aterial aspects.  W

hile H
ow

e carefully review
ed all of this 

inform
ation, H

ow
e has not concluded an independent investigation to verify its accuracy and 

com
pleteness.  H

ow
e w

ould point out that the geological data base (including analytical data) 
upon w

hich H
ow

e has relied to com
plete the resource and reserve estim

ates contained in this 
report w

as the result of w
ork carried out by the professional staff of B

attle M
ountain G

old and 
that this m

ajor com
pany has a long and successful history in the international gold m

ining 
industry.  H

ow
e has only review

ed the land tenure in a prelim
inary fashion, and has not 

independently verified the legal status of the ow
nership of the Property or the underlying 

agreem
ents. 

 M
r. Peter G

eorge m
ade a site visit to the El C

airo property during the period July 15 to 17, 2002 
and w

as accom
panied to the site by D

r. Peter M
acLean, a C

anadian consulting geologist based 
in D

urango, M
exico w

ho has in-depth experience in the El C
airo area.  M

r. G
eorge sam

pled 
(quartered) previously split B

attle M
ountain drill core as a check of reported assay ranges.  

M
orgain’s office in Toronto has files containing the originals of all historic w

ork that w
as 

carried out on the property by B
attle M

ountain and has provided H
ow

e w
ith full and open access 

to all available inform
ation.  H

ow
e’s experience in epitherm

al gold deposits in the cordillera of 
N

orth and South A
m

erica including that gained from
 other gold deposits throughout the w

orld 
w

as also draw
n upon. 

 M
orgain has w

arranted that a full disclosure of all m
aterial inform

ation in its possession or 
control has been m

ade to H
ow

e.  In addition, M
orgain provided full disclosure of all reserve, 

resource data for the project.  M
orgain has agreed that neither it nor its associates w

ill m
ake any 

claim
 against H

ow
e to recover any loss or dam

age suffered as a result of H
ow

e’s reliance upon 
the M

orgain inform
ation or the B

attle M
ountain inform

ation provided to H
ow

e by M
orgain for 

use in the preparation of this report.  M
orgain has also indem

nified H
ow

e against any claim
 

arising out of the assignm
ent to prepare this report, except w

here the claim
 arises as a result of 
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any proved w
ilful m

isconduct or negligence on the part of H
ow

e.  This indem
nity is also applied 

to any consequential extension of w
ork through queries, questions, public hearings or additional 

w
ork required arising our of the engagem

ent. 
 M

orgain has review
ed draft copies of the report for factual errors.  A

ny changes m
ade as a result 

of these review
s did not involve any alteration to the conclusions m

ade.  H
ence, the statem

ent 
and opinions expressed in this docum

ent are given in good faith and in the belief that such 
statem

ents and opinions are not false and m
isleading at the date of this report. 

 H
ow

e reserves the right to, but w
ill not be obligated to, revise this report and conclusions thereto 

if additional inform
ation becom

es know
n to H

ow
e subsequent to the date of this report. 
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G
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 2.1 
IN

T
R

O
D

U
C

T
IO

N
 

 The project exploration perm
its cover the El C

airo deposit area. 
 M

orgain acquired a m
ining perm

it that covers an area of 25 hectares in 2002 and subsequently 
entered into an agreem

ent to acquire an additional 96 hectares of surrounding lands contiguous 
w

ith M
orgain’s holding providing a total of 121 hectares of m

ineral rights.  The m
ining rights 

are held by M
orgain’s w

holly ow
ned M

exican subsidiary M
inera M

G
M

, S.A
. de C

.V
. 

 Surface rights in the area are ow
ned by local m

unicipalities and farm
ers.  M

orgain w
ill have to 

enter into lease agreem
ents w

ith landow
ners for approxim

ately 120 hectares of lands that w
ill be 

required for the proposed m
ining operation. 

 H
olding costs for the 121 acres are m

inim
al.  M

orgain m
ust m

ake exploration expenditures and 
pay a m

ining tax annually during the first five years equivalent to approxim
ately U

S$400 per 
year. 
 2.2 

C
L

A
IM

 L
O

C
A

T
IO

N
, A

C
C

E
SS, T

O
PO

G
R

A
PH

Y
, A

N
D

 IN
FR

A
ST

R
U

C
T

U
R

E
 

 The property is located in the State of D
urango, M

exico approxim
ately 100 km

 by paved 
H

ighw
ay north of the city of D

urango, the state capital then 10km
 via a good gravel road w

est 
northw

est from
 the highw

ay (Figure 2-1). 
 There are daily flights from

 m
ost places in the w

orld to M
exico C

ity and a num
ber of daily 

flights from
 M

exico C
ity to D

urango via A
eroM

exico. 
 A

ccess to the property is via H
ighw

ay 45 north from
 D

urango to the village of A
totonilco.  A

 
gravel road north and w

est of the village provides direct access to the property.  There are 
several fords across shallow

 creeks and a num
ber of gates to control the m

ovem
ent of cattle that 

graze in the area.  Total road distance from
 the highw

ay to the property is approxim
ately 10 km

. 
 The highw

ay north from
 D

urango follow
s a broad, flat central valley along the east side of the 

Sierra M
adre O

ccidental range.  There is sufficient rainfall in this area of M
exico for substantial 

cash crop agricultural operations.  C
attle are grazed in the foothill areas of the Sierra M

adres.  It 
is probable that the alluvium

 filled valley contains sufficient w
ater to provide process w

ater for 
the El C

airo project. 
 

N
ear the village of A

totonilco the central valley is at an elevation of approxim
ately 1700 m

etres 
above m

ean sea level (“m
 am

sl”).  The top of the m
esa in the vicinity of the El C

airo deposit 
w

here proposed open pit and plant w
ould be located is at an elevation of 1800m

 am
sl. 

 Pow
er and w

ater are available in the im
m

ediate area.  U
nskilled labour (m

any probably w
ith 

sufficient skills to be trained as equipm
ent operators, etc). is available in the area.  There is a 

reasonable base of housing accom
m

odation in the area, how
ever, som

e arrangem
ents m

ay have 
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to be m
ade for senior project staff and expatriates.  Supplies and contractors for a m

ining 
operation are available in the State of D

urango and elsew
here in M

exico. 
 2.3 

C
L

A
IM

S 
 M

orgain acquired a 25-hectare exploration perm
it over the El C

airo deposit as a result of the 
governm

ent lottery process and subsequently acquired an additional 96 hectares of contiguous 
exploration perm

its that com
pleted coverage over the w

hole of the El C
airo deposit area. 

 H
ow

e has relied on M
orgain for the description of their land holdings and has not verified the 

underlying agreem
ents. 

 Figure 2-2 show
s the outline of the exploration perm

it area and the surface right ow
nership in 

the perm
it area. 

 2.4 
C

L
IM

A
T

E
 

 El C
airo is situated in a zone classified as sem

i-dry and receives an average annual rainfall of 
550.5 m

m
.  The clim

ate is tem
perate w

ith an average annual tem
perature of 18º and m

axim
um

 
tem

peratures reach 35º C
 and m

inim
um

 tem
peratures 2º C

 (C
N

EM
SG

, 1988).    The region 
averages 17 frost events per year beginning in O

ctober and extending to A
pril.  D

om
inant w

ind 
direction is from

 northw
est to southeast and the rainy season is from

 June through to A
ugust, 

m
inim

al rainfall occurs from
 Septem

ber to M
ay. 

 Table 2 provides rainfall inform
ation that w

ill be useful during planning of the El C
airo heap 

leach facilities.  M
axim

um
 rainfall (in m

m
) during a 24-hour period is broken dow

n on a 
m

onthly basis for the period 1948-2000.  The San Juan del R
io w

eather station w
here the data 

w
as m

easured is only 15 km
 east of the El C

airo property at sim
ilar elevation and in a sim

ilar 
geographic setting. 
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C
L

IM
A

T
O

L
O

G
IC

A
L

 ST
A

T
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N
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O
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E

 V
E

R
D
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D
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U

N
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L
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Y

 O
F SA

N
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A
N

 D
E

L
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, ST

A
T

E
 IF D

U
R

A
N

G
O

 
M

A
X

IM
U

M
 PR

E
C

IPIT
A

T
IO

N
 IN

 24 H
O

U
R

S (in m
m

) 
PE

R
IO

D
 1948-2001 

 Y
ear 

Jan. 
Feb. 

M
ar. 

A
pril 

M
ay 

June 
July 

A
ug. 

Sept. 
O

ct. 
N

ov. 
D

ec. 
M

A
X

 
 1948 

0.0 
0.0 

0.0 
1.5 

10.0 
29.5 

16.0 
18.5 

47.0 
35.0 

7.0 
0.0 

47.0 
1949 

1.5 
5.0 

0.0 
0.0 

5.0 
24.0 

24.0 
18.5 

2.0 
14.0 

0.0 
15.0 

24.0 
1950 

0.0 
0.0 

0.0 
0.0 

0.0 
2.0 

22.0 
47.0 

24.0 
0.0 

0.0 
0.0 

47.0 
1951 

0.0 
0.0 

8.5 
0.0 

0.0 
48.0 

50.0 
54.0 

30.0 
20.0 

0.0 
6.0 

54.0 
1952 

0.0 
0.0 

0.0 
10.0 

0.0 
54.0 

50.5 
16.0 

0.0 
5.2 

0.0 
5.0 

54.0 
1953 

0.0 
20.0 

3.0 
0.0 

17.0 
7.0 

9.0 
22.0 

15.0 
20.0 

20.0 
20.0 

22.0 
1954 

0.0 
0.0 

0.0 
2.0 

0.0 
18.0 

23.0 
27.0 

6.0 
0.0 

0.0 
0.0 

27.0 
1955 

12.0 
0.0 

0.0 
0.0 

1.0 
14.0 

37.0 
37.0 

0.0 
53.0 

7.0 
0.0 

53.0 
1956 

0.0 
0.0 

0.0 
10.0 

40.0 
10.0 

12.0 
23.0 

19.0 
0.0 

13.0 
0.0 

40.0 
1957 

0.0 
0.0 

0.0 
0.0 

10.0 
0.0 

11.0 
12.0 

23.0 
31.0 

0.0 
 

31.0 
1959 

0.0 
0.0 

0.0 
6.0 

6.0 
7.0 

13.0 
47.0 

6.0 
15.0 

15.0 
2.0 

47.0 
1960 

3.0 
0.0 

0.0 
0.0 

20.0 
12.0 

28.0 
111.0 

35.0 
16.0 

0.0 
5.0 

111.0 
1961 

8.0 
0.0 

0.0 
5.0 

15.0 
45.0 

39.0 
16.0 

17.0 
15.0 

3.0 
3.0 

45.0 
1962 

3.0 
0.0 

0.0 
0.0 

0.0 
25.0 

37.0 
22.0 

15.0 
11.0 

0.0 
9.0 

37.0 
1963 

2.0 
0.0 

0.0 
17.0 

6.0 
20.0 

15.5 
35.0 

23.0 
20.0 

6.0 
3.0 

35.0 
1964 

8.0 
5.0 

2.0 
0.0 

40.0 
24.0 

15.0 
25.0 

35.0 
4.0 

8.0 
3.0 

40.0 
1965 

13.0 
10.0 

0.0 
5.0 

0.0 
32.0 

22.0 
15.5 

16.5 
4.0 

2.0 
6.5 

32.0 
1966 

0.0 
2.0 

4.0 
7.0 

7.0 
25.0 

55.5 
33.0 

30.0 
20.0 

0.0 
2.0 

55.5 
1967 

4.0 
1.0 

6.0 
0.0 

3.0 
27.0 

45.0 
25.0 

13.0 
80.0 

0.0 
5.0 

80.0 
1968 

6.0 
4.0 

20.0 
5.0 

7.0 
18.0 

22.0 
20.0 

32.0 
11.0 

10.0 
18.0 

32.0 
1969 

8.0 
0.0 

0.0 
0.0 

1.5 
0.0 

45.0 
25.5 

28.0 
1.0 

6.0 
6.0 

45.0 
1970 

0.0 
24.0 

4.0 
0.0 

3.0 
34.0 

34.0 
10.0 

85.0 
35.5 

0.0 
0.0 

85.0 
1971 

0.0 
0.0 

0.0 
2.0 

20.0 
25.0 

48.0 
35.0 

22.0 
22.0 

0.0 
5.0 

48.0 
1972 

3.0 
0.0 

0.0 
0.0 

20.0 
22.0 

16.0 
60.0 

31.0 
17.0 

26.0 
0.0 

60.0 
1973 

8.0 
7.0 

0.0 
0.0 

7.0 
22.5 

42.0 
50.0 

26.0 
4.0 

0.0 
15.0 

50.0 
1974 

0.0 
0.0 

4.0 
17.0 

15.0 
0.0 

20.0 
16.0 

27.0 
16.0 

5.0 
8.0 

27.0 
1975 

0.0 
0.0 

0.0 
0.0 

0.0 
11.0 

70.0 
20.0 

6.5 
30.0 

0.0 
16.0 

70.0 
1976 

2.0 
0.0 

0.0 
5.5 

2.0 
20.0 

46.0 
15.0 

53.0 
17.5 

0.0 
0.0 

53.0 
1977 

0.0 
0.0 

0.0 
6.0 

0.0 
26.0 

26.5 
25.0 

33.0 
17.0 

0.0 
0.0 

33.0 
1978 

0.0 
0.0 

0.0 
0.0 

2.0 
17.5 

28.0 
30.0 

31.0 
6.0 

4.0 
0.0 

31.0 
1979 

4.5 
8.0 

0.0 
0.0 

0.0 
27.0 

30.0 
35.0 

8.0 
0.0 

8.0 
4.0 

35.0 
1980 

0.0 
6.0 

0.0 
0.0 

0.0 
8.0 

13.0 
38.0 

22.0 
16.0 

0.0 
0.0 

38.0 
1981 

36.0 
6.0 

0.0 
15.0 

0.0 
45.0 

25.0 
42.0 

70.0 
22.0 

0.0 
40.0 

70.0 
1982 

0.0 
0.0 

0.0 
0.0 

0.0 
5.5 

30.0 
8.0 

9.5 
0.0 

34.0 
20.0 

34.0 
1983 

12.0 
0.0 

0.0 
0.0 

24.0 
15.0 

20.0 
15.5 

56.5 
14.0 

0.0 
 

56.5 
1984 

40.0 
0.0 

0.0 
0.0 

6.0 
32.0 

24.5 
6.0 

8.0 
20.0 

0.0 
0.0 

40.0 
1985 

35.0 
4.5 

0.0 
0.0 

16.0 
35.0 

20.0 
22.0 

50.0 
10.5 

0.0 
14.0 

50.0 
1986 

0.0 
3.0 

0.0 
10.5 

16.0 
25.0 

13.0 
20.0 

45.0 
8.5 

10.5 
14.5 

45.0 
1987 

0.0 
8.0 

0.0 
8.0 

13.0 
28.0 

31.0 
60.0 

20.0 
0.0 

0.0 
5.0 

60.0 
1988 

0.0 
0.0 

0.0 
0.0 

0.0 
20.0 

31.0 
25.0 

11.0 
4.0 

0.0 
15.0 

31.0 
1989 

0.0 
0.0 

0.0 
0.0 

11.0 
2.0 

1.9 
12.0 

19.0 
8.0 

31.0 
6.0 

31.0 
1990 

9.0 
0.0 

1.0 
0.0 

2.0 
11.0 

29.0 
29.0 

34.0 
20.0 

0.0 
0.0 

34.0 
1991 

0.0 
4.0 

0.0 
0.0 

0.0 
7.0 

32.0 
44.0 

22.0 
17.0 

33.0 
14.0 

44.0 
1992 

21.0 
7.0 

 
1.4 

14.0 
8.0 

7.0 
29.0 

6.0 
3.0 

1.0 
0.0 

29.0 
1993 

0.1 
0.0 

0.0 
0.0 

0.5 
7.0 

20.0 
10.0 

30.0 
25.0 

12.0 
0.0 

30.0 
1994 

0.0 
0.0 

7.0 
1.0 

0.0 
20.0 

15.0 
16.0 

9.0 
32.0 

3.0 
6.0 

32.0 
1995 

0.0 
0.0 

0.0 
0.0 

0.0 
14.0 

30.0 
40.0 

8.0 
0.0 

2.0 
0.0 

40.0 
1996 

5.0 
0.0 

0.0 
0.0 

10.0 
24.0 

13.0 
40.0 

35.0 
56.0 

0.0 
6.0 

56.0 
1997 

9.0 
0.0 

15.0 
15.5 

 
 

11.0 
15.0 

13.0 
12.0 

3.0 
0.0 

15.5 
1998 

0.0 
0.0 

0.0 
0.0 

0.0 
24.0 

34.0 
40.0 

14.5 
15.0 

1.5 
0.0 

40.0 
1999 

0.0 
0.0 

0.0 
1.0 

0.0 
46.5 

40.0 
10.5 

14.5 
0.0 

0.5 
1.0 

46.5 
2000 

0.0 
1.0 

0.0 
2.0 

20.0 
50.0 

16.5 
25.5 

47.1 
12.0 

7.5 
0.0 

50.0 
2001 

0.0 
0.0 

14.0 
7.5 

2.0 
 

21.5 
22.5 

20.0 
21.0 

3.0 
2.0 

22.5 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
M

A
X

 
40.0 

24.0 
20.0 

17.0 
40.0 

54.0 
70.0 

111.0 
85.0 

80.0 
34.0 

40.0 
111.0 
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3.0 
PR

O
JE

C
T

 H
IST

O
R

Y
 

 The El C
airo gold deposit is a grass roots discovery that resulted from

 a regional exploration 
program

 initiated by B
attle M

ountain G
old in 1995 to explore for sub 1 gram

 gold per tonne 
bulk tonnage gold deposits.  B

attle M
ountain w

as taken over by N
ew

m
ont in 2000 and  

N
ew

m
ont decided that the El C

airo deposit w
as too sm

all to m
eet their corporate requirem

ents.  
N

ew
m

ont 
com

pleted 
a 

m
odest 

program
 

of 
site 

reclam
ation 

(replanting 
drill 

pads, 
and 

recontouring and replanting som
e of the drill roads) and turned the property back to the 

G
overnm

ent of M
exico. 

 M
orgain acquired the El C

airo gold project in the State of D
urango, M

exico, as a result of a 
lottery run by the G

overnm
ent of M

exico to dispose of this advanced gold project. 
 Initial regional w

ork by B
attle M

ountain involved interpretation of satellite im
agery, regional 

geophysical data and regional geological m
apping. 

 A
 num

ber of areas w
ere selected based on the regional studies, one of w

hich w
as the El C

airo 
project area.  Subsequent stream

 sedim
ent geochem

ical surveys outlined a significant gold 
geochem

ical anom
aly in the El C

airo area w
hich led to a successful program

 of drilling that 
resulted in delineation of the El C

airo gold deposit. 
 There are 207 R

C
 holes plus 6 core holes that w

ere drilled to tw
in 6 of the R

C
 holes w

ithin the 
El C

airo project area.  This drill hole data has provided the basis for H
ow

e’s evaluation of the 
resource and reserve potential of the El C

airo deposit. 
 B

attle M
ountain (Schum

acher 1999) com
pleted a resource estim

ate, scoping study, prelim
inary 

m
ine plan and reserve estim

ate that indicated the potential for a viable m
ining operation w

ith 
sim

ilarities to H
ecla’s La C

hoya deposit in northern M
exico. 
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4.0 
G

E
O

L
O

G
Y

 
 4.1 

R
E

G
IO

N
A

L
 G

E
O

L
O

G
Y

 
 El C

airo lies w
ithin the A

ltiplano Subprovince of the Sierra M
adre O

ccidental (“SM
O

”) 
(C

onsejo de R
ecursos M

inerales, 1993).  The SM
O

 is a regionally extensive Eocene to M
iocene 

volcanic field, w
hich extends southeast from

 the U
.S-M

exico border to C
entral M

exico.  The 
A

ltiplano Subprovince is on the east flank the SM
O

 and is com
prised of Jurassic to Late Tertiary 

sedim
entary and volcanic rocks (see Figure 4-1). 

 The oldest rocks in the El C
airo region are Late C

retaceous siltstones, sandstones and lim
estones 

of the Indidura and C
aracol form

ations, w
hich, outcrop in the incised stream

 valleys at El C
airo.  

These sedim
entary rocks com

m
only occur as sm

all w
indow

s in the younger volcanics and 
further east as prom

inent northw
est trending ranges.  U

nconform
ably overlying this sedim

entary 
sequence is a thick package of Tertiary volcanic rocks, w

hich, dom
inates the SM

O
.  The 

package is com
prised of an older andesite dom

inated series and a younger pyroclastic dom
inated 

rhyolite series.  The traditional nom
enclature refers to these as the “Serie V

olcanica Inferior” 
(Low

er V
olcanic Series), and the “Serie V

olcanica Superior” (U
pper V

olcanic Series). 
 The Low

er Series in the SM
O

 reaches a thickness of 1000m
 and is dom

inated by Paleocene and 
Eocene andesitic lava and pyroclastic rocks w

ith interbedded volcaniclastic strata.  Extensive 
outcroppings of this andesite unit are located near San Lucas de O

cam
po, approxim

ately 20 km
 

southw
est of El C

airo.  The Low
er Series is cut by calc-alkaline intrusives w

hich typically occur 
as dacite-rhyodacite dom

es, sills and dykes w
hich are exposed in the road cuts in El C

airo and at 
a large dom

e field near the village of San A
gustin.  The U

pper Series unconform
ably overlies 

the Low
er Series and is up to 1000m

 thick.  The U
pper Series form

s a regionally extensive cap 
throughout the SM

O
 and is dom

inated by O
ligocene and Early M

iocene dacite-rhyolite 
pyroclastic strata.  Precious m

etal deposits are abundant in the Low
er Series, how

ever the U
pper 

Series is m
ostly devoid of precious m

etal m
ineralisation w

ith the exception of the C
ienaga M

ine, 
operated by Peñoles, in northw

estern D
urango. 

 The prom
inent structural trend in the region is northw

est and is delineated by northw
est trending 

basin and range (horst and graben) topography w
ith ranges of both sedim

entary and volcanic 
rocks.  The ranges com

m
only reach elevations of 2500 m

etres above m
ean sea level (am

sl) and 
valleys vary from

 1500m
 to 1800m

 am
sl.  N

orthw
est trending range front faults, such as the 

R
odeo Fault, are com

m
on and east-w

est trending faults are found locally.  The El C
airo Project 

is regionally associated w
ith the intersection of the R

odeo Fault and a secondary east-w
est 

trending fault. 
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T

able 4 - 1 
 

G
eneral stratigraphy of the E

l C
airo area. 

 
 E

R
A

 
PE

R
IO

D
 

E
PO

C
H

 
R

O
C

K
 T

Y
PE

 
FO

R
M

A
T

IO
N

 
C

 
 

REC
EN

T 
Alluvium 

 

E
 

Q
U

A
TER

N
A

R
Y

 
 

Volcanic agglom
erate 

 

N
 

 
PLEISTO

C
EN

E 
Basalt 

M
etates 

O
 

 
PLIO

C
EN

E 
 

 

Z 
TER

TIA
R

Y
 

M
IO

C
EN

E 
Rhyolite, ignim

brites 
U

pper Series  
V

olcanics 
O

 
 

O
LIG

O
C

EN
E 

Rhyolite tuff 
U

pper Series 
V

olcanic 
I 

 
EO

C
EN

E 
Andesite, porphyritic w

ith 
hornblende 

Low
er Series 

V
olcanics 

C
 

 
PALEO

C
EN

E 
Andesite 

Low
er Series 

V
olcanic 

M
E

SO
ZO

IC
 

C
R

ETA
C

EO
U

S 
 

Siltstone, 
sandstone, 

lim
estone 

Indidura, C
aracol 

  The Sierra M
adre O

ccidental is recognized as a gold-copper m
etallogenic district w

ith potential 
for porphyry copper-gold m

ineralization and epitherm
al gold m

ineralization related to areas of 
Tertiary volcanic and subvolcanic intrusive activity. 
 4.2 

G
E

O
L

O
G

Y
 A

N
D

 G
O

L
D

 M
IN

E
R

A
L

IZA
T

IO
N

 O
F E

L
 C

A
IR

O
 PR

O
PE

R
T

Y
 

 4.2.1 
G

eology 
 The El C

airo property is underlain by m
assive to porphyritic andesitic rocks of the Tertiary 

Low
er Series V

olcanics.  These rocks have been intruded by dacitic (dioritic) sills.  The Low
er 

Series V
olcanics are unconform

ably overlain by Q
uaternary to recent rhyolite, conglom

erate, 
and alluvium

 (see Figure 4-2). 
 The rocks of the Low

er V
olcanic Series strike in a northw

esterly direction and dip 40 to 75 
degrees to the northeast in the im

m
ediate vicinity of the El C

airo deposit. 
 A

n orthogonal set of faults has been m
apped on the property; a northw

est striking set related to 
the regional horst and graben basin and range structures and a northeast striking set.  C

om
plex 

offsetting relationships betw
een the tw

o fault sets suggest that they are contem
poraneous. 
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4.2.2 
G

old M
ineralization 

 Epitherm
al gold m

ineralization is hosted in silicified, argillized and pyritized m
antos w

ithin 
volcaniclastic rocks of the Low

er V
olcanic Series and adjacent dacitic sills.  The m

ineralized 
zones have locally been oxidized to depths greater than 200m

 below
 surface but an average 

depth is m
ore in the order of 150m

. 
 The El C

airo deposit has som
e characteristics of copper-gold porphyry settings w

ith strong 
potassic, biotitic alteration in fractures and K

-feldspar w
ith som

e copper carbonates and oxides 
w

ithin the dioritic intrusive rocks. 
 C

onceptually the m
ineralization is interpreted to be related to an epitherm

al system
 proxim

al to a 
shallow

, subvolcanic, dioritic intrusive of Tertiary age, probably genetically related to the dacitic 
sills that intrude the Low

er V
olcanic Series. 

 Figure 4-3 is one of the drill sections from
 the project area and illustrates the geological 

relationships discussed above. 
 From

 exam
ination of drill core and a review

 of the original drill logs, H
ow

e w
ould conclude that 

the bulk of the oxide m
ineralization should be m

ineable w
ithout blasting.  In addition the drill 

logs indicate that core recovery w
as better than 90%

 w
ithin the m

ineralised intervals.  A
fter 4 

years of storage in an arid environm
ent, the core has for the m

ost part disintegrated and is of 
little use for either determ

ining the R
Q

D
 param

eters of the rock or the size of m
aterial that 

w
ould be obtained by dozer ripping of the ore. 

 4.3 
O

R
E

 D
E

PO
SIT

 M
O

D
E

L
 

 Epitherm
al ore deposits (gold and base m

etals) form
 at shallow

 depths.  Fluid inclusion studies 
indicate that epitherm

al ores form
 over the tem

perature range of <150° C
 to around 300° C

, from
 

the surface to as deep as 1 to 2 km
 (W

hite et. al., 1995).  
 Epitherm

al gold m
ineralization can be form

ed from
 tw

o types of chem
ically distinct fluids: “low

 
sulphidation” (or adularia-sericite) fluids, w

hich are reduced and have a near neutral pH
 and 

“high sulphidation” (or alunite-kaolinite) fluids, w
hich are m

ore oxidized and acidic. 
 El C

airo is considered to be a high sulphidation type deposit. 
 Low

 sulphidation or adularia-sericite epitherm
al deposits consist of subvertical banded and 

breccia veins of quartz and chalcedony w
ith associated irregular stockw

ork and hydrotherm
al 

breccia zones and less com
m

on dissem
inations (R

obert et. al., 1997).  They occur in volcano 
plutonic continental and island arcs at convergent plate m

argins, in association w
ith subaerial 

interm
ediate 

to 
felsic 

calc-alkaline 
volcanic 

centres 
and 

related 
subvolcanic 

porphyritic 
intrusions or, less com

m
only, w

ith alkalic-shoshonitic igneous rocks and related sedim
entary 

rocks (R
obert et. al., 1997).  The deposits are hosted by extensional or transcurrent structures 

and are com
m

only associated w
ith calderas.  They com

m
only occur im

m
ediately above the 

basem
ent rocks in the host volcanics but m

ay also be in basem
ent lithologies, as w

ell as in 
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relatively im
perm

eable rock types, w
hich play an im

portant role in fluid ponding in som
e 

deposits  (R
obert et. al., 1997).  The m

ost significant deposits of this type are C
enozoic in age  

(R
obert et. al., 1997). 

 V
eins and hydrotherm

al breccias consist of crustiform
 chalcedonic quartz, adularia and M

n-
carbonate 

w
ith 

pyrite, 
electrum

, 
high-Fe 

sphalerite, 
arsenopyrite, 

silver-sulphides 
and 

sulphosalts.  The associated m
etals include A

u, A
g, Sb, H

g, Pb, Zn, and C
u, and m

ineralization 
is typically vertically zoned and grades dow

nw
ard over distances of hundreds of m

etres into 
precious-m

etal-poor, base-m
etal-rich (Zn, Pb, C

u) ores  (R
obert et. al., 1997).  M

ineralization is 
either base-m

etal poor w
ith A

u:A
g = 10:1 to 1:10, or base-m

etal-rich w
ith A

u:A
g <1:25  (R

obert 
et. al., 1997).  H

ydrotherm
al alteration grades outw

ard from
 silicification and sericite-

illite/sm
ectite assem

blages’ ± fine grained adularia near the veins to a broader external zone of 
propylitic alteration  (R

obert et. al., 1997). 
 H

igh sulphidation or alunite-kaolinite epitherm
al deposits (also know

n as acid-sulphate type) 
consist of dissem

inated and replacem
ent m

ineralization in irregular strata-bound to m
ushroom

-
shared discordant vuggy silica replacem

ent zones and less com
m

on hydrotherm
al breccias, 

stockw
orks and veins  (R

obert et. al., 1997).  They are associated w
ith subaerial, calc-alkaline to 

rhyodacite volcanic centres and related subvolcanic porphyritic intrusions and sedim
ents in 

volcano-plutonic arcs at convergent plate m
argins of all ages (R

obert et. al., 1997).  The deposits 
are hosted by volcanic dom

e-vent com
plexes, m

aar diatrem
e and clastic sedim

entary rocks 
above basem

ent, or by underlying basem
ent lithologies, in association w

ith regional norm
al and 

transcurrent faults or w
ith diatrem

e ring faults (R
obert et. al., 1997).  M

ost high sulphidation 
deposits are C

enozoic in age w
ith a few

 M
esozoic to Precam

brian exam
ples (R

obert et. al., 
1997). 
 M

ineralization com
m

only consists of “high sulphidation” assem
blages including phases such as 

pyrite, enargite-luzonite, chalcopyrite, tennantite-tetrahedrite and gold in gangue of vuggy silica 
or of quartz±alunite in veins and breccias  (R

obert et. al., 1997).  This ore assem
blage com

m
only 

occurs w
ithin, and overprints, the core of zones that are hallm

arks of deposits of this type.  The 
A

u:A
g ratios of the ore range from

 1:2 to 1:10, and associated m
etals include A

s, C
u, Sb and B

i 
and locally H

g, Pb, Te and Sn (R
obert et. al., 1997).  The deposits have lim

ited vertical extent 
(<500m

) and lack significant vertical zoning.  They com
m

only occur above porphyry C
u or C

u-
A

u system
s (R

obert et. al., 1997). 
 Typical gold grades encountered in both low

 and high sulphidation gold deposits range from
 1 to 

5 g/t A
u (for low

 grade-large tonnage epitherm
al gold deposits) and from

 10 to 150 g/t A
u for 

high grade-low
 tonnage epitherm

al gold deposits.   
 W

orld exam
ples of low

 sulphidation epitherm
al gold deposits include R

ound M
ountain, N

evada; 
Porgera Zone V

II, N
ew

 G
uinea; C

reede, C
olorado; Skukum

, Y
ukon Territory; and R

EM
IN

’s 
C

avnic M
ine in R

om
ania (R

obert et. al., 1997; W
hite et. al., 1995).  W

orld exam
ples of high 

sulphidation epitherm
al gold deposits include El Indio and La C

oipa, C
hile; G

oldfield, N
evada; 

and Lahóca, H
ungary. 
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5.0 
R

E
SO

U
R

C
E

 A
N

D
 R

E
SE

R
V

E
 E

ST
IM

A
T

E
 

 5.1 
IN

T
R

O
D

U
C

T
IO

N
 

 B
attle M

ountain G
old (Schum

acher 1999) prepared an in-house resource estim
ate, pre-feasibility 

scoping study, and optim
ized pit outlines for a range of cut-off grades.  The digital database 

related to this study w
as not available to M

orgain, therefore, H
ow

e w
as instructed to create a 

new
 G

em
com

 database for the El C
airo deposit, prepare a pre-feasibility estim

ate of operating 
and capital costs, and com

plete a prelim
inary W

hittle O
pen Pit m

odel.  This resource estim
ate 

w
as com

pleted for the H
ow

e R
eport 845 (H

ow
e 2002) and form

s the basis for the revised 
reserve estim

ates contained in this report.  There has been no additional w
ork com

pleted on the 
property since com

pletion of the H
ow

e 2002 report. 
 5.2 

PR
E

V
IO

U
S R

E
SO

U
R

C
E

 E
ST

IM
A

T
E

S 
 The El C

airo deposit w
as discovered by B

attle M
ountain G

old in 1997 as a result of a regional 
program

 that w
as specifically targeted to explore for sub-one gram

 bulk-tonnage gold deposits.  
D

rilling com
pleted by B

attle M
ountain to the end of 1998 had outlined a com

bined oxide-
sulphide resource of 62.3 m

illion tonnes grading 0.63 gram
s gold per tonne, including 32 m

illion 
tonnes of oxide ore grading 0.69 gram

s gold per tonne at a cut-off grade of 0.35 gram
s gold per 

tonne (See table on follow
ing page). 

 B
attle M

ountain (Schum
acher February 1999) created a D

atam
ine m

odel for the El C
airo deposit 

in 1998.  O
ne hundred and thirty-five (135) reverse circulation holes w

ere located w
ithin the 

area of the D
atam

ine m
odel. 

 Three w
irefram

es w
ere created by B

attle M
ountain w

ithin the D
atam

ine m
odel: (1) “rhyolite” 

(to define the overburden and cap rock that overlies the deposit), (2) “oxide” (to define the 
oxidation zone that contains the oxide portion of the deposit), and (3) “sulphide” (to define the 
sulphide portion of the deposit). 
 V

ariogram
s w

ere established to define the block m
odel param

eters, w
hich resulted in the 

follow
ing block m

odel param
eters: 10 m

etres by 10 m
etres by 6 m

etres in the X
, Y

, and Z 
directions respectively; search ellipse 35 m

etres along strike, 50 m
etres dow

n dip, and 6 m
etres 

in the thickness plane.  The strike w
as assum

ed to be northw
est w

ith an average dip of 60 
degrees northeast.  The kriging factors w

ere as follow
s: 

 
 

 
 

 
 

   A
u 

 
 

 
   A

g 
 

N
ugget  

 
 

 
25,000  

 
 

0 
 

M
odel Type 

 
 

 
exponential 

 
 

exponential 
 

R
ange 1 (along strike)  

 
35 m

etres 
 

 
80 m

etres 
 

R
ange 2 (dow

n dip) 
 

 
55 m

etres 
 

 
80 m

etres 
 

R
ange 3 (thickness) 

 
 

20 m
etres 

 
 

80 m
etres 

 
Sill Param

eter  
 

 
300,000 

 
 

15 
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The D
atam

ine total oxide resource m
odel results are sum

m
arised as follow

s: 
  

A
u C

ut-off 
 

A
verage 

 
T

otal R
esource 

 
A

verage 
 

G
rade g/t 

 
A

u grade g/t 
 

T
onnes 

 
 

A
g grade g/t  

 
0.250 

 
 

0.582 
 

 
45,255,000 

 
 

1.31 
 

0.320 
 

 
0.649 

 
 

36,242,000 
 

 
1.38 

 
0.350 

 
 

0.690 
 

 
32,117,000 

 
 

1.44 
 

0.375 
 

 
0.721 

 
 

29,366,000 
 

 
1.44 

 
0.400 

 
 

0.747 
 

 
27,250,000 

 
 

1.45 
  5.3 

H
O

W
E

 R
E

SO
U

R
C

E
 E

ST
IM

A
T

E
 

 5.3.1 
Introduction 

 The H
ow

e resource estim
ate is based upon a G

em
com

 m
odel that w

as generated from
 drill hole, 

assay and cross sectional data that is contained in the B
attle M

ountain G
old files now

 ow
ned by 

M
orgain. 

 5.3.2 
D

atabase 
 There have been 207 reverse circulation and 6 core holes com

pleted in the El C
airo project area.  

O
f these, 173 reverse circulation and 6 core holes occur in the im

m
ediate area of the El C

airo 
deposits and have been utilised for m

odelling purposes  The excluded data w
as deem

ed to be 
w

ell outside the area of any potential open pit. 
 The drilling data provided by M

orgain M
inerals w

as in the form
 of Excel files (collar locations 

and dow
n hole surveys) and photocopies of drill logs and assay lab sheets (gold, silver, and 

copper assays). 
 Topographic survey data w

as provided in the form
 of A

SC
II digital files as w

ell as surface 
contour m

aps. 
 For purposes of the G

em
com

 resource and reserves m
odel, the “geology” has been broken dow

n 
into: “R

hyolite” to represent the overlying Q
uaternary to recent alluvium

 and volcanic rocks; 
“O

xide” to represent the volum
e that is m

ade up of oxidized gold-bearing m
aterial in Tertiary 

volcaniclastic and intrusive rocks; and “O
ther” to represent the un-oxidized m

aterial, including 
the sulphide portion of the El C

airo resource. 
 The dow

n hole intercept locations for the bottom
 of the “R

hyolite” and the “O
xide”/”O

ther” 
boundary w

ere determ
ined from

 a set of B
attle M

ountain cross-sections provided by M
orgain 

M
inerals. 
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5.3.3 
A

nalytical D
atabase 

 5.3.3.1  
B

attle M
ountain A

ssay D
atabase 

 D
rill logs and assay laboratory sheets have been used as the basis for input of raw

 data into 
H

ow
e’s G

em
com

 database.  A
t this stage in the evaluation of the project only the pertinent data 

required for the resource m
odel w

ere selected for input.  D
uring the feasibility stage of the El 

C
airo project H

ow
e has recom

m
ended that the G

em
com

 database be updated to include all 
available data (for instance detailed drill logs, alteration, location of drill roads, drill pads, etc., 
plus analytical data for all other elem

ents that w
ere routinely assayed by B

attle M
ountain). 

 H
ow

e w
as unable to find docum

entation of B
attle M

ountain’s quality control-quality assurance 
procedures w

ithin the database of m
aterial that m

akes up the M
orgain files.  From

 the B
attle 

M
ountain assay laboratory sheets it is apparent that replicate sam

ples w
ere routinely run.  

Personal com
m

unications w
ith ex-B

attle M
ountain personnel have assured H

ow
e that a suitable 

program
 of check assaying w

as in-place, that is, cross checks w
ith second laboratories w

ere 
carried out and duplicate and standards w

ere run by the prim
ary laboratory. 

 B
attle M

ountain uniform
ly sam

pled all holes from
 top to bottom

 in 1.5 m
etre intervals. 

 5.3.3.2  
H

ow
e C

heck A
ssays 

 D
uring H

ow
e’s site visit to El C

airo during July 2002, 5 sam
ples of drill core w

ere taken by 
quartering previously split m

aterial.  The sam
ples w

ere taken to correlate w
ith sections that had 

been assayed by B
attle M

ountain and that represented grades over the range from
 0.2 to 7.8 

gram
s of gold per tonne.  The check assays by H

ow
e, w

hich w
ere run by X

-R
ay A

ssay in 
Toronto, show

ed good correlation w
ith the original B

attle M
ountain A

ssays.  The results are 
tabulated below

: 
 

 
 

 
H

ow
e A

ssay g/t 
B

attle M
ountain g/t 

 
Sam

ple 1 
 

 
1.710 

 
 

1.823 
Sam

ple 2 
 

 
3.700 

 
 

2.869 
Sam

ple 3 
 

 
5.790 

 
 

7.594 
Sam

ple 4 
 

 
0.820 

 
 

0.701 
Sam

ple 5 
 

 
0.199 

 
 

0.286 
 5.3.3.3  

B
attle M

ountain T
w

inned H
oles 

 B
attle M

ountain tw
inned 6 R

C
 holes w

ith core holes for geological inform
ation and to confirm

 
assay results.  A

 com
parison of the assay results for the oxide zone is presented in Table 5-1.  

The com
parison betw

een the tw
o data sets is reasonable and H

ow
e is confident that the R

C
 drill 

hole data used in the resource estim
ate provides a valid and slightly conservative estim

ate of the 
contained m

etals. 
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 The w
eighted average grade for the total oxide zone for the core hole data is 45%

 higher than the 
reverse circulation data (1.249 versus 0.860 gram

s gold per tonne respectively).  The w
eighted 

average grade for the m
ain oxide zone for the core hole data is 35%

 higher than the reverse 
circulation data (1.355 versus 1.003 gram

s gold per tonne respectively).  In H
ow

e’s experience a 
difference of this type is com

m
on w

ith R
C

 sam
pling providing low

er assay values than core 
sam

ples. 
 5.3.3.4  

G
old A

ssay C
utting Practice 

 Sam
ple cutting w

as not undertaken in this resource m
odel.  Log probability plots and histogram

s 
of the gold assay data indicate that the few

 assays over 5 gram
s gold per tonne are statistically 

part of the overall sam
ple population (See Figure 5-1). 

 There are 24,927 1.5-m
etre assays greater than 6 ppb gold in the G

em
com

 database w
ith only 

one sam
ple greater than 10 gram

s gold per tonne.  A
s discussed below

, the G
em

com
 resource 

blocks are m
ade up of 6-m

etre assay com
posite, w

hich greatly reduces the influence of the few
 

high, individual (1.5 m
etre) assays in the overall assessm

ent of the grade of the resource. 
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Insert figure 5-1 
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5.3.4 
M

ethodology 
 Length w

eighted com
posites w

ere generated for each of the 179 drill holes for A
u, A

g and C
u.  

These com
posites w

ere calculated in 6m
 lengths starting at the collar of the hole on dow

n to the 
end.  U

n-assayed intervals w
ere not used for generating com

posites because a zero value from
 

these w
ould cause a negative sam

ple bias in the m
odeling process (there w

ere 218 unassayed 
intervals in holes C

A
99, 121, 123, 128, and 168).  C

om
posite lengths of less than three m

etres 
w

ere discarded.  There w
ere only 17 less than 3 m

etre sam
ples and all w

ere at the ends of holes 
or at the bottom

 contact of the oxide zone.  A
 short sam

ple w
ould be given the sam

e statistical 
w

eight as the 6 m
etre thickness of the G

em
com

 blocks w
hich w

ould bias the shorter sam
ples. 

 V
ariogram

s w
ere com

puted for A
u A

g and C
u to determ

ine param
eters to be utilised in the 

G
em

com
 kriging process.  H

orizontal searches w
ere conducted every 15 degrees of strike and 

vertical every 10 degrees.  The accom
panying graphs in Figures 5-2 to 5-7 the present the 

variogram
s and the param

eters that w
ere derived from

 these variogram
s are discussed below

. 
 G

eologically, only a very sim
ple m

odel w
as required to constrain the resource calculation.  The 

rock types used for this resource m
odel w

ere coded from
 surfaces created to define: 

a) R
hyolite – i.e. the barren rhyolite and alluvium

 that unconform
ably overlies the 

m
ineralised zone; 

b) O
xide – i.e. the oxidation zone that contains the gold m

ineralization that is being 
m

odelled in the resource estim
ate; and 

c) O
ther – the unoxidized zone below

 the oxidation zone w
hich contains gold bearing 

sulphide m
ineralization and barren rocks that are not used in the resource m

odel. 
 The rock codes used in the G

em
com

 m
odel w

ere as follow
s: 

R
ock C

ode 
 

     D
escription 

0  
 

         A
ir 

10  
 

         R
hyolite 

20  
 

         O
xide 

30  
 

         O
ther 

 The specific gravities used for the resource m
odel w

ere from
 the B

attle M
ountain G

old study.  
They are expressed in units of tonnes/cubic m

etre as follow
s: 

A
ir 

 
  0 

 
R

hyolite        2.30 
O

xide             2.43 
 

O
ther       2.64 

 A
 block m

odel fram
ew

ork w
as created w

ith 648,000 blocks that w
ere 10m

 in X
 direction, 10m

 
in Y

 direction and 6m
 in Z direction (6 m

etres is a reasonable bench height for an open pit and 
hence this block size sim

plifies the W
hittle pit optim

ization portion of the study).  There w
ere 

120 colum
ns (X

), 120 row
s (Y

) and 45 levels (Z).  The m
odel w

as not rotated and w
as aligned 

w
ith U

TM
 coordinates. 
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The com
posites w

ere extracted from
 the M

icrosoft A
ccess database in G

em
com

 into three 
separate files for grade interpolation, A

u, A
g and C

u.  Target rock codes w
ere assigned for each 

m
odel and the interpolations w

ere executed.  The interpolation ellipse w
as allow

ed to capture 
data only above the oxide/sulphide boundary for grade determ

ination and only oxide resources 
w

ere reported.   Three block m
odels, (A

u, A
g and C

u) w
ere created using this process. 

 O
rdinary K

riging w
as used for the grade interpolation.  A

ll interpolation param
eters utilized 

w
ere derived from

 the variogram
s.  They are presented in Table 5-2. 

 
T

A
B

L
E

 5-2 
G

em
com

 M
odeling Interpolation Param

eters 
 

 
Profile 

 
D

ip 
D

ir. 

 
Strike 

 
D

ip 
 

D
ip 

R
ange

 
Strike 
R

ange

A
cross 
D

ip 
R

ange 

M
ax

# per 
H

ole

 
M

in # 
Sam

ple 

 
M

ax # 
Sam

ple 

 
Sill 

 
N

ugget

A
U

-1 
45 

315 
-45 

120 
65 

6 
2 

4 
8 

1.73 
.10 

A
U

-2 
45 

315 
-45 

250 
135 

6 
2 

2 
3 

1.73 
.10 

A
U

-3 
45 

315 
-45 

250 
135 

12 
1 

1 
1 

1.73 
.10 

A
G

-1 
45 

315 
-45 

45 
70 

6 
2 

4 
8 

.71 
.09 

A
G

-2 
45 

315 
-45 

105 
145 

6 
2 

2 
3 

.71 
.09 

A
G

-3 
45 

315 
-45 

250 
135 

12 
1 

1 
1 

.71 
.09 

C
U

-1 
45 

315 
-45 

65 
60 

6 
2 

4 
8 

.98 
.11 

C
U

-2 
45 

315 
-45 

135 
130 

6 
2 

2 
3 

.98 
.11 

C
U

-3 
45 

315 
-45 

250 
135 

12 
1 

1 
1 

.98 
.11 

 5.3.5 
R

esource C
riteria 

 For the purposes of this resource estim
ate, resource classification w

as carried out by variance of 
the ellipse ranges and the sam

ple num
ber m

inim
um

s.  From
 Table 5-2 in the block m

odeling 
section, the A

u profiles w
ere used to determ

ine the classification into m
easured, indicated and 

inferred categories.  They w
ere used as follow

s: 
 A

u-1     M
easured                                   A

u-2     Indicated                                    A
u-3     Inferred 

 The variogram
s produced dem

onstrated good sam
ple predictability w

ith and a high degree of 
lateral and dow

n dip consistency in grade blocks.  O
ver 96%

 of the resources are in the 
m

easured and indicated categories (See Table 5-3). 
 5.3.6 

H
ow

e R
esource E

stim
ate 

 The results of the G
em

com
 resource m

odelling are sum
m

arised in Table 5-2.  The tonnage 
estim

ate is slightly higher than the B
attle M

ountain G
old estim

ates presented in Section 5.2.  
The increase in tonnage is due to additional drill holes in the H

ow
e database.  See A

ppendix 1 
for N

I-43-101 definitions of resource categories. 
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Insert T
A

B
L

E
 5-3 
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5.4 
H

O
W

E
 R

E
V

ISE
D

 R
E

SE
R

V
E

 E
ST

IM
A

T
E

 
 5.4.1 

Introduction 
 The objective of this revised reserve estim

ate is to determ
ine the potential of the project for a 

1,000,000 tonne per year m
ining operation versus the 4,000,000 tonne per year scenario that w

as 
the basis of the H

ow
e 2002 report.  The sam

e tw
o operational scenarios, a base case w

ith no 
crushing and agglom

eration and a higher cost case w
ith 30%

 of the run-of-m
ine m

aterial 
requiring crushing and agglom

eration have been considered as w
as the case in the H

ow
e 2002 

report.  See A
ppendix 1 for N

I-43-101 reserve definitions. 
 B

ased on H
ow

e’s site visit the oxide m
aterial w

ould appear to be m
ineable by ripping w

ith 
m

inim
al blasting.  D

rill logs for the 6 core holes that w
ere drilled late in the exploration program

 
(to tw

in six of the reverse circulation holes) had good core recovery (> 90%
 in the m

ineralized 
sections), how

ever, during storage for four years in an arid environm
ent the core has dehydrated 

and partially disintegrated. 
 H

ow
e has based the reserve estim

ates on tw
o operating scenarios.  The base case scenario is 

considered to be the low
est capital and operating costs scenario and assum

es run-of-m
ine ore is 

delivered direct to heap leach piles w
ithout agglom

eration.  Schum
acher (1999. pages 1 and 9) 

and K
appes (2002, p.4) both consider this scenario a possibility that needs to be confirm

ed by 
additional m

etallurgical testing. 
 The second scenario w

ith higher capital and operating costs than the base case scenario assum
es 

that up to 30%
 of the run-of-m

ine ore m
ay be loose, fine grained, clay-bearing m

aterial that m
ay 

require crushing and agglom
eration prior to being placed on the heap leach pads.  Schum

acher 
(1999) noted that som

e of the higher grade ore m
ay require crushing and K

appes (2002) noted 
that ores w

ith high clay content m
ay acquire agglom

eration.  H
ow

e considers that this second 
scenario reasonably presents the im

pact of these possibilities. 
 5.4.2 

H
ow

e R
eserve C

riteria 
 A

s prescribed by N
I43-101, H

ow
e utilised only the G

em
com

 m
easured and indicated resource 

blocks as the basis for the follow
ing reserve estim

ates.  M
easured and indicated resources m

ake 
up over 96%

 of the resource base (See Table 5-3). 
 The W

hittle program
 determ

ines optim
um

 pit m
odels over a range of m

etal prices.  O
utput from

 
W

hittle includes annual grade and tonnage of ore, annual tonnage of w
aste, annual average gold 

grade, and annual pre tax operating profit.  This W
hittle output can then be used as the basis for 

a financial evaluation of the scenarios. 
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5.4.2.1  
B

ase C
ase O

perational Scenario - N
o C

rushing and A
gglom

eration 
 The low

est cost operating scenario assum
es that crushing and agglom

eration of the ore are not 
required to achieve suitable gold recoveries during the heap leaching process. 
 The W

hittle optim
ization program

 requires operating cost inform
ation in order to optim

ize the 
pit at a given gold price.  The operating costs have been discussed in detail in Section 6 and for 
this scenario are sum

m
arised as follow

s: 
  

M
ining  

 
 

$ 0.85 per tonne of rock m
oved (ore and w

aste) 
 

Process Plant  
 

$ 2.90 per tonne of ore 
 

G
eneral and A

dm
in 

 
$ 0.40 per tonne of ore 

 O
nce the W

hittle pit optim
ization w

as com
pleted, the oxide w

aste m
aterial w

as re-evaluated for 
zones of sub-ore (see Section 2.3.3.3 for definition) grade m

aterial (greater than 0.2 gram
s gold 

per tonne and less than the ore cut-off grade for the W
hittle m

odel) w
hich could be put on the 

leach pads along w
ith the run-of-m

ine ore. 
 5.4.2.2  

H
igher C

ost Scenario – assum
es C

rushing and A
gglom

eration of 30%
 of 

run-of-m
ine ore. 

 The higher operating and capital cost scenario assum
es that crushing and agglom

eration of 30%
 

ore is required to achieve suitable gold recoveries during the heap leaching process.  Increased 
operating 

costs 
are 

caused 
by 

additional 
handling, 

plus 
crushing, 

agglom
eration 

and 
consum

ables. 
 The operating costs have been discussed in Section 3 and for this scenario are sum

m
arised as 

follow
s: 

  
M

ining  
 

 
$ 0.85 per tonne of rock m

ined (ore and w
aste) 

 
Process Plant  

 
$ 2.90  per tonne of ore 

 
30%

 A
gglom

eration 
 

$ 0.85 per tonne of ore ($1.80 per tonne agglom
erated) 

 
G

eneral and A
dm

in 
 

$ 0.40 per tonne of ore 
 N

o W
hittle runs w

ere com
pleted for higher cost scenario for the report as it w

as not deem
ed to 

be necessary in H
ow

e’s opinion.  The results of the financial evaluation for the base case 
scenario w

ere very positive, and as a sensitivity test of the effect of the higher operating cost 
scenario, the base case reserves w

ere run at the higher operating costs.  This is a conservative 
approach, as a W

hittle m
odel using the higher cost scenario w

ould have com
e up w

ith slightly 
less tonnage at a slightly higher grade. 
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5.4.3 
H

ow
e R

evised R
eserve E

stim
ate 

 5.4.3.1  
Pit O

ptim
ization 

 G
eneral assum

ptions for all of the pit optim
ization runs w

ere: 
 

 
Pit Slopes 

 
 

45 degrees 
B

ench H
eight  

 
6 m

etres 
 

 
Production rate 

 
1,000,000 tonnes of ore per year 

 
 

O
xide ore gold recovery 

75%
 

 
 

G
old Price 

 
 

$350 
 The preceding operating costs and general assum

ptions w
ere entered into W

hittle 4X
 for the 

optim
ization run.  Prior to optim

izing, a structure arc file w
as generated from

 the pit slope 
requirem

ents and w
as adjusted so as to keep the calculated slope error less than one degree.  

There w
as no consideration in the m

odeling process for any overburden.   D
ue to the relatively 

sm
all num

ber of blocks in the m
odel (1.8 m

illion) and pow
erful com

puter processing capability, 
re-blocking w

as not necessary.  Thirteen Pit shells w
ere optim

ized for each production scenario.  
C

apital costs w
ere not considered in the optim

izations. 
 U

pon com
pletion of the W

hittle 4X
 optim

ization run, an analysis run w
as undertaken to create 

and quantify the pit shells.  A
n analysis run w

as utilized to select the optim
um

 pit shells that had 
the best operating cash flow

 at three gold prices. 
 5.4.3.2  

R
evised R

eserve E
stim

ates for the O
perational Scenarios 

 R
eserve estim

ates for the tw
o operational scenarios required developm

ent of W
hittle 4X

 pit 
optim

izations.  Table 5-4 presents a sum
m

ary of the proven and probable reserves derived from
 

the W
hittle m

odels over a range of gold prices. 
 Each of the W

hittle 4X
 optim

izations w
as processed through a pit production utility that 

generated a first pass pit production schedule. 
 These production schedules are show

n in the financial evaluations in Table 8-1 to 8-6.  It m
ust 

be noted here that the pit production schedules and reserve estim
ates are based on optim

ized pit 
shells and have not been generated from

 a pit design.  A
 pit design including ram

ps and berm
s 

w
ould increase the strip ratio to som

e degree and have a sm
all but notew

orthy im
pact on overall 

econom
ics. 
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5.4.3.3  
R

un-of-M
ine L

ow
 G

rade O
xide M

aterial 
 Follow

ing com
pletion of the W

hittle pit optim
izations, the pit outlines for the run-of-m

ine 
scenario at gold prices of $325, 350, and 375 w

ere entered into the G
em

com
 m

odel.  The oxide 
w

aste volum
e that lies w

ithin the pit outline for each of the scenarios w
as then evaluated for gold 

bearing oxide m
aterial greater than 0.2 gram

s gold per tonne and less than the cut-off grade that 
w

as calculated for the W
hittle optim

ization. 
 This provided H

ow
e w

ith an estim
ate of the am

ount of oxide w
aste rock that had to be m

oved to 
access the reserves w

hich, contained sufficient gold to provide positive cash flow
 after taking 

into account the increm
ental cost of processing (estim

ated to be $1.15 per tonne of sub-ore 
processed). 
 The estim

ated sub-ore that can be place on the run-of-m
ine leach pads is show

n in the financial 
evaluations in Tables 8-1 to 8-6. 
 

T
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B
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E
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R
V

E
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M
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A
R

Y
 

B
A

SE
D

 O
N

 W
H

IT
T

L
E

 PIT
 M

O
D

E
L

S 
 G

old Price 
C

ut-off grade    Proven Plus Probable R
eserves 

R
ecoverable 

C
ash C

ost 
 

 
      g/t  

 
  tonnes 

grade g/t 
  O

unces 
 per ounce 

 U
S$ 325 

     0.46 
 

7,892,693 
   1.19  

   265.582 
  U

S$ 221 
U

S$ 350 
     0.40 

 
8,273,251 

   1.15  
   270,629 

  U
S$ 195 

U
S$ 375 

     0.38 
 

8,682,640 
   1.11  

   276,059 
  U

S$ 195 
 G

old Price 
C

ut-off grade  
     Proven R

eserves 
 

    Probable R
eserves 

 
 

      g/t  
 

  tonnes 
grade g/t 

  tonnes 
grade g/t 

 U
S$ 325 

     0.46 
 

6,315,165 
   1.13  

1,577,528 
   1.38 

U
S$ 350 

     0.40 
 

6,632,288 
   1.10  

1,640,963 
   1.35 

U
S$ 375 

     0.38 
 

6,975,239 
   1.06  

1,707,401 
   1.31 

   



A
. C

. A
. H

o
w
e
 In

t
e
r
n
a
t
io

n
a
l
 L

im
it

e
d

 

M
orgain M

inerals L
im

ited, R
evised E

l C
airo Study, R

eport 850, January 2003 
Page 6 - 1 

6.0 
M

IN
IN

G
, PR

O
C

E
SSIN

G
, A

N
D

 G
E

N
E

R
A

L
 &

 A
D

M
IN

IST
R

A
T

IV
E

 
 M

ining w
ill be by standard open pit m

ining m
ethods and w

ill provide 1 m
illion tonnes of ore 

annually.  A
lthough further investigations are required, it appears that m

ost rock to be m
ined is 

sufficiently w
eathered that blasting w

ill not be required.  H
ow

e envisions that a m
ining 

contractor w
ill be used to carry out the pit operations. 

 A
 heap leach operation is proposed for the El C

airo deposit.  This process involves building a 
pad w

ith an im
perm

eable liner and heaping ore on the pad.  The heap is sprayed w
ith an aqueous 

solution containing cyanide and gold is leached into solution.  The “pregnant” solution drains to 
a pond and is pum

ped to an adsorption - desorption - recovery (“A
D

R
”) plant w

here gold is 
recovered for m

elting and pouring into bars. The “barren” solution is recharged w
ith cyanide and 

recycled to the heaps. 
 A

 lim
ited am

ount of prelim
inary m

etallurgical test w
ork (bottle roll and colum

n tests) indicates 
that the oxide m

ineralization is am
enable to heap leaching.  There is som

e correlation of final 
extraction results betw

een bottle roll and the tw
o colum

n tests and recoveries are consistent at 
about 75%

 regardless of grade (C
orm

ier 1998). 
 H

eap leaching at coarse crush or run-of-m
ine size has not been ruled out for El C

airo and w
as 

successfully carried out at run-of-m
ine size at the La C

hoya deposit in M
exico on both ore and 

sub-ore (gold-bearing w
aste rock that had to be m

oved as part of the m
ining operation, See 

Section ). 
 6.1 

IN
T

R
O

D
U

C
T

IO
N

 
 H

ow
e has revised the capital and operating cost estim

ates to reflect the estim
ated cost of a 

1,000,000 tonne per year operation.  The revised estim
ates are presented in Table 6-1 and 

com
pared to the original estim

ate for the 4,000,000 tonne per year operating scenario that w
as 

the subject of the H
ow

e 2002 report. 
 The assum

ptions that w
ere used in arriving at the revised costs are presented in Section 6.3. 

 6.2. 
R

E
V

ISE
D

 C
A

PIT
A

L
 A

N
D

 O
PE

R
A

T
IN

G
 C

O
ST

S 
 The revised capital and operating cost estim

ates are presented in Table 6-1.  In H
ow

e’s opinion 
these revised capital and operating costs are sufficiently accurate for the purposes of this report. 
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6.3 
D

ISC
U

SSIO
N

 O
F R

E
V

ISIO
N

S 
 6.3.1 C

apital C
osts 

 M
ine equipm

ent (prim
arily vehicles for supervisory staff and site m

aintenance) has been reduced 
by 75%

 to reflect the sm
aller scale of the m

ining operation. 
 Infrastructure has been reduced significantly as M

orgain has entered into a purchase and sale 
agreem

ent w
ith G

eom
aque Explorations Ltd. to acquire their heap leach plant located at the San 

Francisco project in Sonora, M
exico.  The price includes a step dow

n transform
er to bring utility 

voltage dow
n to the site voltage and includes all pum

ps necessary for w
ater supply.  D

iscussions 
w

ith local land-ow
ners indicate that sufficient w

ater for the El C
airo heap leach operation w

ill be 
available from

 w
ells in the vicinity.  The m

ajor com
ponents of the revised infrastructure estim

ate 
are: 

10 km
 of Pow

er Line (8000 per km
 plus hook-up) 

(based on verbal discussions w
ith the pow

er utility)  
$ 100,000 

Portable buildings (site office and em
ployee facilities) 

$ 100,000 
W

ater W
ells 

 
 

 
 

 
 

$ 100,000 
U

pgrade to A
ccess R

oad 
 

 
 

 
$ 100.000 

 
TO

TA
L 

 
 

 
 

 
$ 400,000 

 Process plant capital has been reduced significantly based on the aforem
entioned purchase and 

sale agreem
ent.  The purchase price is U

S$550,000 as-is, w
here-is.  H

ow
e has budgeted 

$1,300,000 to dism
antle, m

ove and erect the plant, including site preparation and foundations.  
In addition, for purposes of the crush and agglom

erate scenario, it has been assum
ed that the 

m
ining contractor w

ill provide and operate a crusher w
ith on-belt agglom

eration.  A
s a result 

M
orgain w

ill not incur additional capital costs in the crush and agglom
erate scenario. 

 Engineering, procurem
ent, construction and project m

anagem
ent has been estim

ated at 5%
 of 

installed cost as all engineering draw
ings required for plant construction w

ill be provided as part 
of the purchase price.  W

orking capital requirem
ents are sufficient for 90 days of operation.  The 

replacem
ent capital budget represents 5%

 of capital equipm
ent costs. 

 6.3.2 O
perating C

osts 
 The m

ining operation is m
uch sm

aller how
ever, in H

ow
e’s opinion, local contractors w

ill 
provide unit cost contract m

ining on m
uch the sam

e basis for a 1,000,000 tonne per year 
operation as a 4,000,000 tonne per year operation.  H

ow
e has increased the contract m

ining cost 
by approxim

ately 10%
. 

 Process plant costs basically are related to consum
ables per tonne of ore leached and do not vary 

significantly w
ith the scale of the operation.  H

ow
e has am

ended the process plant costs based 
on bids received for operation of the pilot plant leach pads.  The recovery plant costs have been 
increased slightly to reflect a slightly higher grade, low

er tonnage per year operation having 
increm

entally higher costs.  The increm
ental cost for processing sub-ore (see Section 5.4.3.3 for 

definition) has been increased slightly for the sam
e reason. 
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 G
eneral and A

dm
inistrative costs per tonne have not be revised. 

 D
iscussions w

ith onsite G
eom

aque Explorations Ltd. technical staff (San Fransico M
ine, 

Sonora, M
exico) relating to site reclam

ation indicate that a budget of $3,000 per hectare is 
adequate.  The total area at El C

airo that w
ill require reclam

ation is approxim
ately 160 hectares 

for a total reclam
ation budget of $480,000.  G

iven approxim
ately 8,000,000 tonnes of ore 

reserves this equates to a reclam
ation cost of $0.05 per tonne of ore processed. 
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T
A

B
L

E
 6 – 1 

R
E

V
ISE

D
 C

A
PIT

A
L

 A
N

D
 O

PE
R

A
T

IN
G

 C
O

ST
S 

 
       T

his R
eport 850  

 
 

  R
eport 845 

1,000,000 tpy  
 

 
4,000,000 tpy 

 
   R

O
M

         30%
C

rush&
A

gg    R
O

M
      30%

C
rush&

A
gg 

C
A

PIT
A

L
 C

O
ST

S 
M

ine Equipm
ent 

$     250,000 
$     250,000 

$  1,000,000 
$  1,000,000 

Process Plant  
$  1,850,000 

$  1,850,000 
$  8,000,000 

$14,000,000 
Infrastructure  

$     400,000 
$     400,000 

$  3,000,000 
$  3,000,000 

EPC
M

  
 

$     125,000 
$     125,000 

$  3,000,000 
$  3,000,000 

A
llow

ance for IV
A

 
$     375,000 

$     375,000 
$         0 

$         0 
T

otal C
apital C

osts 
 

$  3,000,000 
$  3,000,000 

$15,000,000 
$21,000,000 

W
orking C

apital 
 

$  1,000,000 
$  1,600,000 

$  4,000,000 
$  7,000,000 

R
eplacem

ent C
ap/y 

 
$     200,000 

$     200,000 
$     500,000 

$     500,000 
 O

PE
R

A
T

IN
G

 C
O

ST
S 

C
ontract M

ining 
Per t of ore&

w
aste 

     $0.85 
     $0.85 

     $0.75 
     $0.75 

Process Plant/t ore 
Pow

er  
 

     $0.09 
     $0.09 

     $0.20 
     $0.20 

C
rush&

A
gglom

 (30%
) 

R
eagents 

     $0.00 
     $0.55 

     $0.00 
     $0.55 

C
rushing 

     $0.00 
     $0.30 

     $0.00 
     $0.00 

Pads 
 

 
     $0.30 

     $0.30 
     $0.30 

     $0.30 
R

ecovery Plant 
     $0.85 

     $0.85 
     $1.30 

     $1.30 
R

eagents 
 

     $1.36 
     $1.36 

     $0.30 
     $0.30 

G
eneral Site 

 
     $0.30 

     $0.30 
     $0.30 

     $0.30 
T

otal Plant C
ost 

 
     $2.90 

     $3.75 
     $2.40 

     $2.95 
 G

eneral and A
dm

in 
 

     $0.40 
     $0.40 

     $0.30 
     $0.40 

R
eclam

ation 
 

 
     $0.05 

     $0.05 
     $0.50 

     $0.50 
 Increm

ental C
ost of Sub-ore 

   Per tonne of sub-ore  
     $1.15 

     $1.15 
     $1.10 

     $1.10 
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7.0 
E

N
V

IR
O

N
M

E
N

T
A

L
 C

O
N

SID
E

R
A

T
IO

N
S 

 7.1 
IN

T
R

O
D

U
C

T
IO

N
 

 H
ow

e is not aw
are of any historic environm

ental perm
itting for the project area other that that 

required for B
attle M

ountain to receive perm
its for their drilling program

.  This environm
ental 

perm
it required B

attle M
ountain to subm

it for approval a reclam
ation plan relating to 

rehabilitation of drill pads and tem
porary drill roads. 

 The environm
ental perm

itting process for a m
ining project follow

s a sim
ilar form

at in that the 
m

ining 
com

pany 
m

ust 
subm

it 
for 

approval 
to 

the 
appropriate 

governm
ent 

agencies 
an 

environm
ental im

pact statem
ent and a detailed plan for environm

ental m
onitoring and protection 

of the environm
ent during operations plus a plan for closure and reclam

ation of the proposed 
project 

site. 
 

The 
governm

ent 
agencies 

respond 
to 

the 
com

pany 
w

ith 
com

m
ents 

and 
am

endm
ents, w

hich the com
pany m

ust then incorporate into their environm
ental statem

ent. 
 The final approved docum

ent, including the approved closure and rehabilitation plan, w
hen 

signed off by the governm
ent agencies becom

es the binding legal docum
ent relating to the 

project. 
 7.2 

E
N

V
IR

O
N

M
E

N
T

A
L

 PE
R

M
IT

 
 N

o environm
ental perm

its are currently in place. 
 7.3 

C
L

O
SU

R
E

 A
N

D
 R

E
H

A
B

IL
IT

A
T

IO
N

 PL
A

N
 

 N
o closure and rehabilitation plans are currently in place.  M

orgain’s M
exico-based technical 

staff have advised H
ow

e that current governm
ent regulations only require that the w

aste dum
ps, 

leach pads, and pit w
alls be m

odestly re-contoured to m
atch the slopes of the surrounding 

topography and re-vegetated w
ith cacti an other desert flora. 

 H
ow

e is of the opinion that the reclam
ation and closure costs used in this scoping study are m

ore 
than adequate to m

eet such criteria. 
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8.0 
FIN

A
N

C
IA

L
 E

V
A

L
U

A
T

IO
N

 
 8.1 

G
E

N
E

R
A

L
 

 The follow
ing financial evaluation is a pre-feasibility level study that has been com

pleted w
ith 

the objective to determ
ine w

hether or not the project w
arrants additional w

ork to bring it to the 
feasibility study stage. 
 Tw

o scenarios are considered in the financial evaluation. 
 The base case scenario is the best-case scenario and assum

es that no crushing and agglom
eration 

is required to achieve suitable gold recovery from
 the heap leach operation.  The operating and 

capital costs are higher for the second scenario. 
 The higher cost scenario is considered by H

ow
e to be a w

orst-case scenario and assum
es that 

som
e crushing and agglom

eration (up to 30%
 of total ore) is required and hence operating and 

capital costs are higher. 
 8.2 

IN
PU

T
 A

SSU
M

PT
IO

N
S A

N
D

 PA
R

A
M

E
T

E
R

S 
 8.2.1 

G
eneral 

 The operating and capital cost estim
ates have been review

ed in Sections 6 of this report.  M
etal 

price assum
ptions and taxation param

eters are discussed below
. 

 The financial evaluation has been carried out in constant Y
ear 2002 U

.S. dollars.  This 
elim

inates the need to m
ake assum

ptions w
ith regard to inflation.  U

sing constant dollars could 
understate the current year dollar am

ount of taxable incom
e, w

hich therefore could understate 
taxes payable if a sliding-scale tax rate w

as involved.  B
ased on current federal tax rates in 

M
exico, this is a m

oot point as the projected tax rate for the life of this project is constant at 
32%

. 
 A

ll scenarios assum
e that 75%

 of the contained gold is recovered during the heap leap operation. 
 8.2.2 

M
etal Prices 

 R
ecently the gold prices have consistently exceeded the U

S$ 350 threshold and during the w
eek 

January 20-25, 2003, w
hen this report w

as finalised, the price ranged from
 U

S$ 356 to 358.  The 
base case financial runs com

pleted for this financial evaluation have assum
ed an average 

constant 2002 U
S$ price of $350 per ounce of gold over the life of the project. 
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8.2.3 
C

apital C
osts 

 The capital costs for the base case and higher cost scenario can be sum
m

arised as follow
s (See 

Sections 3): 
 

 
 

R
un-of-m

ine  
30%

 C
rush &

 A
gglom

erate 
M

ine 
 

 
$      250,000 

 
 

$      250,000 
Processing 

 
$   1,850,000 

 
 

$   1,850,000 
Infrastructure  

$      400,000 
 

 
$      400,000 

EPC
M

  
 

$      125,000 
 

 
$      125,000 

IV
A

 
 

 
$      375,000 

 
 

$      375,000 
 

T
otal 

 
 

$   3,000,000 
 

 
$   3,000,000 

 
 W

orking C
apital 

$   1,000,000 
 

 
$   1,600,000 

R
eplacem

ent C
apital $      200,000 per year for both scenarios 

 8.2.4 
O

perating C
osts 

 The operating costs for the base case and higher cost scenario can be sum
m

arised as follow
s 

(See Sections 3): 
 

 
 

R
un-of-m

ine  
30%

 C
rush &

 A
gglom

erate  
 

M
ining  

 
$   0.85 

 
 

$   0.85 per tonne m
oved 

Processing 
 

$   2.60 
 

 
$   2.60 per tonne processed 

C
rush &

A
gglom

 
$   0.00 

 
 

$   0.85 per tonne processed 
G

eneral and A
dm

in 
$   0.40 

 
 

$   0.40 per tonne processed 
Sub-O

re C
ost  

$   1.15 
 

 
$   1.15 per tonne processed 

R
eclam

ation, C
lose. 

$   0.05 
 

 
$   0.05 per tonne processed 

 
 The am

ounts estim
ated for the “30%

 crush and agglom
erate” scenario are blended from

 
estim

ates of 100%
 run-of-m

ine costs and for 100%
 crush and agglom

erate costs.  The 
increm

ental cost to process sub-ore grade (greater than 0.20 gram
s gold per tonne) in oxide 

w
aste has been estim

ated based on additional pow
er costs of $0.20, leach pad costs of $0.30, 

reagent costs of $0.30 and plant costs of $0.35 per tonne of sub-ore processed. 
 8.2.5 

M
exican T

axation 
  

Federal C
orporate T

ax – C
orporate taxable incom

e is subject to federal corporate tax at 
a rate of 35%

 for 2002, 34%
 for 2003, and 32%

 for 2005 and subsequent years.  The incom
e tax 

law
s recognize the effects of inflation on the follow

ing item
s and transactions:  depreciation of 

fixed assets, costs of sales of fixed assets, sales of capital stock (shares), m
onetary gains and 

losses, and tax loss carried forw
ard. 

  
Taxable 

incom
e 

is 
com

puted 
in 

accordance 
w

ith 
generally 

accepted 
accounting 

principles.  D
epreciation of tangible fixed assets and am

ortization of intangible assets is m
ade 

w
ith the straight-line m

ethod.  B
usiness losses m

ay be carried forw
ard for 10 years and as noted 

above are subject to adjustm
ent for inflation. 
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N
et A

ssets M
inim

um
 T

ax – N
et assets m

inim
um

 tax is 1.8%
 of the average value of 

com
pany’s assets.  The tax is only payable in the event that the Federal C

orporate Tax is less 
than 1.8%

 of the average value of the com
pany’s assets and in the event that the tax is payable it 

is reduced by the am
ount of Federal C

orporate Tax payable in the year. 
  

V
alue A

dded T
ax (IV

A
) – The 15%

 IV
A

 is payable on any supply of goods and 
services including im

ports.  The IV
A

 payable can be reduced by IV
A

 collected by the taxpayer 
in the course of its annual business operations. 
 

State T
ax – State taxes are based on salaries paid in the state during the tax year.   The 

tax rate for State of D
urango is 1.375%

. 
 

O
ther Payroll T

axes – The com
pany m

ust pay a 15%
 Social Insurance Tax and a 5%

 
H

ousing C
ontribution Tax based on annual payroll. 

 
M

ining T
ax – D

uring the period of exploitation, the m
ining lands tax is approxim

ately 
$10 per hectare in year 1, and increases approxim

ately 10%
 per year thereafter. 

 
For the purposes of this financial evaluation, it has been assum

ed that payroll related tax 
costs are included in the operating costs (i.e. State Tax, Social Insurance Tax and H

ousing 
C

ontribution Tax).  It has also been assum
ed that IV

A
 payable on contract m

ining services is 
included in the contract m

ining costs. 
 8.3 

E
C

O
N

O
M

IC
 E

V
A

L
U

A
T

IO
N

 
 8.3.1 

B
ase C

ase 
 The base case scenario (run-of-m

ine) at a gold price of U
S$350 per ounce (See Table 4-1) is 

econom
ically viable w

ith an after tax payback period of 6 m
onths.  A

t a gold price of U
S$325 

(Table 4-2), the after tax payback period increases to 7 m
onths and is 5 m

onths at a gold price of 
U

S$375 per ounce (Table 4-3). 
 The breakeven (after tax) gold price for the base case scenario is approxim

ately U
S$220 per 

ounce.  The breakeven price includes recovery of capital and operating costs. 
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8.3.2 
H

igher C
apital and O

perating C
ost Scenario 

 If crushing and agglom
eration are required, the operating costs w

ill be higher than the B
ase C

ase 
and additional w

orking capital w
ill be higher as described above.  In H

ow
e’s opinion, 

agglom
eration probably w

ill not be necessary, how
ever, this scenario has been run as a w

orst-
case situation w

ith 30%
 or the run-of-m

ine ore requiring crushing and agglom
eration. 

 The higher cost scenario at a gold price of U
S$350 per ounce (See Table 4-4) has an after tax 

payback period of 6 m
onths.  A

t a gold price of U
S$325 (Table 4-5), the after tax payback 

period increases to 8 m
onths and is 5 m

onths at a gold price of U
S$ 375 per ounce (Table 4-6). 

 The break-even gold price for the higher cost scenario is U
S$245 per ounce.  The breakeven 

price includes recovery of capital and operating costs. 
 8.4 

H
O

W
E

 C
O

M
M

E
N

T
S 

 H
ow

e concludes that the project is econom
ically very robust and achieves payout in less than 

one year from
 start of full production under foreseeable operating scenarios.  A

dditional w
ork is 

w
arranted to allow

 for com
pletion of a feasibility study that w

ould allow
 accurate capital and 

operating costs to be determ
ined. 
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9.0 
C

O
N

C
L

U
SIO

N
S 

 H
ow

e concludes that the El C
airo resource base is w

ell defined, w
ith over 96 percent of the total 

resource contained in the m
easured and indicated categories. 

 H
ow

e has prepared revised capital and operating cost estim
ates based on the 1,000,000 tonne per 

year operational scenario and concludes that the capital costs w
ill be U

S$3,000,000 (plus 
w

orking capital of U
S$1,000,000 for the start-up period).  M

orgain has identified a used heap 
leach plant (in Sonora, M

exico) that is in excellent condition and has entered into a purchase and 
sale contract for its acquisition.  The plant can operate at 1,000,000 tonnes per year and has 
sufficient capacity to be readily expanded to 3,500,000 tonnes per year w

ith m
inim

al additional 
capital investm

ent. 
 H

ow
e has com

pleted revised financial projections that indicate payback of capital in less than 
one year under foreseeable econom

ic scenarios. 
 B

asically these higher grade, low
er tonnage reserves are com

prised of the first tw
o years of the 

4,000,000 tonne per year scenario developed in the H
ow

e 2002 report.  A
s a 1,000,000 tonne per 

year operation progresses, if operating costs and gold prices w
arrant it, the tonnage rate could be 

increased at m
inim

al capital cost.  A
ssum

ing continued contract m
ining the only additional 

capital costs for expansion w
ould be expansion of the plant by integration of the rem

ainder of 
the existing leaching colum

ns into the operation. 
 B

ased on the G
em

com
 resource estim

ate, pre-feasibility quality operating and capital cost 
estim

ates, and W
hittle open pit optim

ization w
ork com

pleted by H
ow

e, H
ow

e concludes that the 
El C

airo project has the potential to be econom
ically viable under a num

ber of foreseeable 
operating scenarios.   
 H

ow
e concludes that a program

 of m
etallurgical test w

ork, bulk sam
pling, and prelim

inary 
environm

ental perm
itting is w

arranted in order to prepare the project for a full feasibility study.  
H

ow
e concludes that the feasibility study should be com

pleted as expeditiously as possible in 
order to take advantage of w

hat appears to be a strong rebound in the price of gold. 
 In H

ow
e’s opinion, if M

orgain could lock in a firm
 price in excess of $325 per ounce of gold for 

the first 12 m
onths of production, the econom

ic viability of the project could probably be 
assured. 
 H

ow
e has assum

ed an average gold recovery of 75%
 for the heap leach operation based on the 

lim
ited m

etallurgical testw
ork that w

as com
pleted by B

attle M
ountain.  H

ow
e is of the opinion 

that ultim
ate gold recoveries w

ill exceed 80%
 based on H

ecla’s experience w
ith the La C

hoya 
oxide gold deposit in M

exico, w
hich had ore very sim

ilar to that at El C
airo and achieved an 

average gold recovery of 82 %
 (See Table 6-1 of the H

ow
e 2002 report). 

 



A
. C

. A
. H

o
w
e
 In

t
e
r
n
a
t
io

n
a
l
 L

im
it

e
d

 

M
orgain M

inerals L
im

ited, R
evised E

l C
airo Study, R

eport 850, January 2003 
Page 10 - 1 

10.0 
R

E
C

O
M

M
E

N
D

A
T

IO
N

S 
 H

ow
e recom

m
ends the follow

ing w
ork to bring the El C

airo project to the stage w
here a 

feasibility study could be com
pleted: 

 Phase 1) 
Initial M

etallurgical Test W
ork 

 The objective of the initial m
etallurgical test w

ork is to define operating param
eters that can be 

used for a run-of m
ine bulk sam

ple (30,000 tonnes) test.  Specifically em
phasis should be placed 

on m
inim

izing crushing and agglom
eration w

ith the optim
al situation being to place run-of-m

ine 
ore and sub-ore directly on the leach pad w

ithout any crushing or agglom
eration.  M

etal 
recoveries, reagent consum

ption and optim
um

 leaching tim
e w

ill be established. 
 The follow

ing Phase 1 program
 is recom

m
ended: 

  
a) 

B
ulk Sam

ple for R
un-of-m

ine M
etallurgical Tests 

 
There are several areas on the south side of the proposed open pit area w

here a sm
all pit 

could be initiated to obtain representative run-of-m
ine m

aterial (See Figure 10-1).  It is 
anticipated that this w

ould involve dozer stripping of shallow
 overburden follow

ed by 
back hoe trenching for grade control.  The trenches should be sam

pled carefully so that 
appropriate sam

ples over a range of grades can be taken for prelim
inary bottle roll and at 

least three colum
n tests at different crush sizes (run-of-m

ine and sm
aller). 

 A
 suitable quantity (30,000 tonnes) of run-of-m

ine m
aterial w

ould be obtained by dozer 
ripping and front end loader transport to a sm

all test pad for a full scale test. 
  

The follow
ing Phase 2 Program

 is recom
m

ended w
hile the 30,000 tonne bulk sam

ple test is run: 
 

a) 
C

ore D
rilling for R

Q
D

 inform
ation, additional m

etallurgical test sam
ples (bottle 

and colum
n tests), and additional com

parison of core assays vs reverse circulation assays. 
 

b) 
Initiate D

ocum
entation R

equired for Environm
ental Perm

itting 
 

c) 
Technical support w

ill require consulting m
etallurgists, engineers, and geologists. 

  Phase 3 w
ill involve preparation of a full feasibility study prior to m

aking a production decision. 
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M
orgain has received a turn-key bid for prelim

inary m
etallurgical testw

ork and operation of a 
30,000 tonne test pad (including cost of the pilot plant).  H

ow
e has review

ed the bid and the 
testw

ork program
 that is proposed.  H

ow
e believes that there are a few

 cost centres that have not 
been addressed in the bid, how

ever, H
ow

e has noted them
 in the budget below

 and m
ade an 

estim
ate of these additional costs.  The testw

ork w
ould be m

onitored by A
l H

ayden in order to 
have an N

I 43-101 qualified person in a position to report on the results at the feasibility study 
stage. 
 Phase 1 – Initial M

etallurgical T
est W

ork 
D

ozer and Loader (5 days @
 $400.hr) 

 
 

$   16,000 
Trench sam

pling 
 

 
 

 
 

$     4,000 
A

ssays (200 @
$25)  

 
 

 
 

$     5,000 
B

ottle R
oll Tests (10@

 $400) 
 

 
 

$     4,000 
C

olum
n Tests (3@

 $3760)  
 

 
 

$   11,280 
M

etallurgist (10 m
an-days@

$800)  
 

 
$     8,000 

M
iscellaneous 

 
 

 
 

 
$   14,000 

$     62,280 
C

ontingency 
 

 
 

 
 

 
 

 
$     17,720 

T
otal Phase 1 Prelim

inary C
ost 

 
 

 
 

 
$   180,000 

 
Phase 1 – R

un-of-M
ine 30,000 tonne bulk sam

ple test 
Turn-key contract bid  

 
 

 
 

$ 321,645 
 O

ther costs identified by H
ow

e as om
issions in the bid 

Site D
evelopm

ent 
 

 
 

 
$   13,000 

O
w

ner’s C
osts  

 
 

 
 

$   37,000 
$   371,645 

C
ontingency 

 
 

 
 

 
 

 
 

$     38,355 
T

otal  Phase 1 B
ulk Sam

ple T
est 

 
 

 
 

 
$   400,000 

 Phase 2 – C
oncurrent w

ith bulk sam
ple test 

 
C

ore D
rilling 
3 holes, total 450m

 @
 $120/m

 
 

$   54,000 
A

ssays (400 @
 $25) 

 
 

 
$   10,000 

 
$   64,000 

In-fill R
everse C

irculation D
rilling 

 
10 holes total 1500m

 @
 $50 

 
 

$   75,000 
 

A
ssays (1500 @

 $25)  
 

 
$   37,500 

 
$   112,500 

 
A

dditional M
etallurgical Tests 

B
ottle Tests (15 @

 $400) 
 

 
$     6,000 

C
olum

n Tests (3 @
 $3760) 

 
 

$   11,280 
M

etallurgist (10 m
an-days @

 $800)  
$     8,000 

 
$     25,280 

Environm
ental Perm

itting 
C

onsultant 
 

 
 

 
 

 
 

$     17,000 
 

Technical Support 
M

ining Engineer (20 days @
 $800) 

 
$   16,000 

G
eologist (20 days @

 $800) 
 

 
$   16,000 

 
$     32,000 

 
C

ontingency (10%
) 

 
 

 
 

 
 

 
$     24,220 

T
otal Phase 2 C

ost 
 

 
 

 
 

 
 

$   275,000 
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Total Estim

ated B
udget (U

S$) 
 

 
 

 
 

$   855,000 
 

T
otal E

stim
ated B

udget (C
$) 

 
 

 
 

 
$1,282,500 

 Phase 3 – Feasibility Study 
 B

ased on capital costs in the $4 to $5 m
illion range (See Section 6) a feasibility study should 

cost in the $45,000 to $75,000 range.  This estim
ate is based on a general rule of thum

b (K
appes 

2002) that a feasibility study should cost about 10 to 15%
 of the required engineering, w

hich is 
approxim

ately 8%
 to 10%

 of constructed cost. 
 In H

ow
e’s opinion, the foregoing program

 w
ill provide the basis for detailed planning of the 

m
ine and plant operation and estim

ation of feasibility study quality operating and capital cost 
param

eters.  Figure 10-1 show
s a general site plan w

ith areas w
here run-of-m

ine sam
ples could 

be obtained and a selection of reverse circulation holes to be tw
inned by core drilling. 

 The G
em

com
 and W

hittle database that has been developed as part of this report w
ill provide the 

basis for developing a m
ining plan and restating reserves once the recom

m
ended program

 is 
com

pleted.  The G
em

com
 database should be updated during the pre-feasibility stage to include 

all available geological, geotechnical, and assay data. 
 Environm

ental studies, perm
itting and acquisition of surface rights w

ill require com
pletion 

during the feasibility study stage of the project. 
 R

espectfully subm
itted 

     A
lfred S. H

ayden, P.Eng. 
 

 
 

Peter T. G
eorge, P.G

eo. 
C

onsulting M
etallurgical Engineer 

 
 

C
onsulting G

eologist 
 January 27, 2003 
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Insert Figure 10-1 
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11.0 
SO

U
R

C
E

S O
F IN

FO
R

M
A

T
IO

N
 

 A
. C

. A
. H

ow
e International L

im
ited (2002) Prefeasibility R

eport, El C
airo G

old Project, State 
of D

urango, M
exico, for M

orgain M
inerals Lim

ited, Toronto, C
anada; H

ow
e R

eport 845, 
available for public view

ing on the TSX
 Sedar Filing w

ebsite at http://w
w

w
.sedar.com

/ 
 C

aron, M
. (2001), B

attle M
ountain G

old, in-house budget presentation re “Strategy for G
old 

Exploration in Sub-O
ne G

ram
 Environm

ent”; Pow
er Point Presentation, 16 pages including 

notes. 
 C

arson, D
. J. T

., (1998), M
ineralogy of Four Leach Test Sam

ples from
 the El C

airo G
old 

Zones, D
urango, M

exico; in-house report for B
attle M

ountain G
old, 21p. 

 C
entro N

acional de E
studios M

unicipales de la Secretaria de G
obernacion (C

N
E

M
SG

), 
1988, Enciclopedia de los M

unicipios de M
exico, Estado de D

urango. 
 C

onsejo de R
ecursos M

inerals, 1993, M
onografia geologico-m

inera del estado de D
urango 

204p. 
 C

orm
ier, A

., (1998), M
etallurgical Sum

m
ary of El C

airo Tests; in-house report for B
attle 

M
ountain G

old, 8p. 
 K

appes, D
.W

. (2002), El C
airo, M

exico, Project R
eview

 and R
ecom

m
endations, private report 

prepared for A
.C

.A
. H

ow
e International, K

appes, C
assiday and A

ssociates, 9p. 
 R

obert, 
F., 

Poulsen, 
K

.H
., 

and 
D

ube, 
B

 
(1997), 

G
old 

deposits 
and 

their 
geological 

classification.  In:  Proceedings of Exploration 97: Fourth D
ecennial, International C

onference 
on M

ineral Exploration, A
. G

., G
ubins (Editor), Exploration G

eochem
istry Paper 29, pp. 209-

219. 
 Schum

acher, P. (1999)  El C
airo R

eport on C
urrent R

eserves and Feasibility, B
attle M

ountain 
G

old, in-house report, February 1999, 46p. 
 W

hite, N
.C

., and H
edenquist, J.W

. (1995), Epitherm
al G

old D
eposits: Styles, C

haracteristics, 
and Exploration, SEG

 N
ew

sletter, N
um

ber 23, O
ctober 1995,  6p. 
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12.0 
C

E
R

T
IFIC

A
T

E
S 

 PE
T

E
R

 T
. G

E
O

R
G

E
 

120 East A
venue South, 

H
am

ilton, O
ntario, L8N

 2T7, 
Telephone:  416-368-7041 ext 227 
Fax:  416 368 2579 
Em

ail:  pgeorge@
acahow

e.ca 
 

C
E

R
T

IFIC
A

T
E

 of A
U

T
H

O
R

 
  

1. 
I am

 currently an A
ssociate C

onsulting G
eologist w

ith: 
 A

. C
. A

. H
ow

e International Lim
ited, 

330 B
ay Street, Suite 830, 

Toronto, O
ntario 

C
anada 

M
5H

 2S6 
 

 
2. 

I graduated in 1964 w
ith an H

onours B
achelor of Science D

egree in geology from
 

Q
ueen’s U

niversity, K
ingston, O

ntario, and com
pleted tw

o years of graduate 
studies at Q

ueen’s U
niversity during the period 1964-66. 

 
3. 

I am
 a professional geologist registered w

ith the A
ssociation of Professional 

G
eoscientists of O

ntario (R
egistration N

o. 620) and a Fellow
 of the G

eological 
A

ssociation of C
anada. 

 
4.  

I have practised m
y profession for 38 years since m

y graduation from
 university. 

 5.  
I have read the definition of “qualified person” set out in N

ational Instrum
ent 43-

101 (“N
I 43-101”) and certify that by reason of m

y education, affiliation w
ith a 

professional association (as defined in N
I 43-101) and past relevant w

ork 
experience, I fulfill the requirem

ents to be a qualified person for the purposes of 
N

I 43-101. 
 6.  

I w
as responsible for overall preparation of this Technical R

eport and w
as 

specifically responsible for the content of Sections 1 to 8.  I visited the El C
airo 

property in M
exico during the period July 15 to 17, 2002, and m

et there w
ith 

technical personnel fam
iliar w

ith the project.  I also m
et w

ith m
anagem

ent of 
M

orgain in Toronto and review
ed w

ith them
 the large database of m

aterial 
available for the project. 

 7.  
I 

w
as 

responsible 
for 

overall 
preparation 

of 
a 

report 
by 

A
.C

.A
. 

H
ow

e 
International Lim

ited dated Septem
ber 16, 2003 entitled “Prefeasibility R

eport, El 
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C
airo G

old Project, State of D
urango, M

exico, for M
orgain M

inerals Lim
ited”.  

The aforem
entioned report w

as m
y only prior involvem

ent w
ith the issuer. 

 8.  
I am

 not aw
are of any m

aterial fact or m
aterial change w

ith respect to the subject 
m

atter of this Technical R
eport, w

hich is not reflected in the Technical R
eport, 

the om
ission to disclose w

hich m
akes the technical report m

isleading. 
 9.  

I am
 independent of the issuer applying all of the tests in Section 1.5 of N

I 43-
101. 

 10.  
I have read N

I 43-101 and Form
 43-101F1, and the Technical R

eport has been 
prepared in com

pliance w
ith that instrum

ent and form
. 

 11.  
I consent to the filing of the Technical R

eport w
ith any stock exchange and other 

regulatory authority and any publication by them
, including electronic publication 

in the public com
pany files on their w

ebsites accessible by the public, of the 
Technical R

eport. 
  

D
ated this 27

th day of January 2003 
   O

R
IG

IN
A

L SIG
N

ED
 A

N
D

 SEA
LED

 B
Y

 PETER
 T. G

EO
R

G
E 

  ________________________ 
 

 
 

 
Seal 

Peter T. G
eorge, B

.Sc., FG
A

C
, P.G

eo. 
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A
L

FR
E

D
 S. H

A
Y

D
E

N
 

    80 Elm
 G

rove A
ve., 

    R
ichm

ond H
ill, O

ntario, L4E 1A
7 

    Telephone: 416-460-3048 
    Fax:          905-773-2195 
    Em

ail:    eha@
sym

patico.ca 
 

C
E

R
T

IFIC
A

T
E

 of A
U

T
H

O
R

 
 I, A

lfred S. H
ayden, P.Eng., do hereby certify that: 

 
1. 

I am
 currently President of: 

  
 

EH
A

 Engineering Ltd., 
 

 
C

onsulting M
etallurgical Engineers 

 
 

B
ox 2711, Postal Stn.B

, 
 

 
R

ichm
ond H

ill, O
ntario, 

 
 

C
anada 

 
 

L4E 1A
7 

 
2. 

I graduated w
ith a B

achelor of A
pplied Science in M

etallurgical Engineering 
from

 the U
niversity of B

ritish C
olum

bia in 1967. 
 

1. 
I am

 a m
em

ber of the C
anadian Institute of M

ining, M
etallurgy and Petroleum

 
and a Professional Engineer and D

esignated C
onsulting Engineer registered w

ith 
Professional Engineers O

ntario. 
  

2. 
I have w

orked as an engineer for a total of 35 years since m
y graduation from

 
university. 
 

3. 
I have read the definition of “qualified person” set out in N

ational Instrum
ent 43-

101 (“N
I 43-101”) and certify that by reason of m

y education, affiliation w
ith a 

professional association (as defined in N
I 43-101) and past relevant w

ork 
experience, I fulfil the requirem

ents to be a “qualified person” for the purposes of 
N

I 43-101.   
 

4. 
I am

 responsible for the preparation of Section 10 of this Technical R
eport on the 

El C
airo G

old Project and read it thoroughly prior to its com
pletion.  The 

inform
ation and data used in this report w

ere obtained from
 the references cited.  

I have not visited the El C
airo site. 

 
5. 

I have had no prior involvem
ent w

ith issuer or property that is the subject of the 
Technical R

eport.   
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6. 
I am

 not aw
are of any m

aterial fact or m
aterial change w

ith respect to the subject 
m

atter of the Technical R
eport that is not reflected in the Technical R

eport, the 
om

ission to disclose w
hich m

akes the Technical R
eport m

isleading. 
  

7. 
I am

 independent of the issuer applying all of the tests in section 1.5 of N
ational 

Instrum
ent 43-101. 

 
8. 

I have read N
ational Instrum

ent 43-101 and Form
 43-101F1, and the Technical 

R
eport has been prepared in com

pliance w
ith that instrum

ent and form
. 

 
9. 

I consent to the filing of the Technical R
eport w

ith any stock exchange and other 
regulatory authority and any publication by them

, including electronic publication 
in the public com

pany files on their w
ebsites accessible by the public, of the 

Technical R
eport.  

 D
ated this 27

th day of January 2003 
  O

R
IG

IN
A

L SIG
N

ED
 A

N
D

 SEA
LED

 B
Y

 A
LFR

ED
 S. H

A
Y

D
EN

 
   

 
 

 
 

 
 

 
 

Seal  
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M
ineral R

esource 
 M

ineral R
esources are sub-divided, in order of increasing geological confidence, into Inferred, 

Indicated, and M
easured categories.  A

n Inferred M
ineral R

esource has a low
er level of 

confidence that that applied to an Indicated M
ineral R

esource.  A
n Indicated M

ineral R
esource 

has a higher level of confidence than an Inferred M
ineral R

esource but has a low
er level of 

confidence than a M
easured M

ineral R
esource. 

 A
 M

ineral R
esource is a concentration or occurrence of natural, solid, inorganic or fossilized 

organic m
aterial in or on the Earth’s crust in such form

 and quantity and of such grade or quality 
that it has reasonable prospects of econom

ic extraction.  The location, quantity, grade, geological 
characteristics and continuity of a M

ineral R
esource are know

n, estim
ated or interpreted from

 
specific geological evidence and know

ledge. 
 The term

 M
ineral R

esource cover m
ineralisation and natural m

aterial of intrinsic econom
ic 

interest w
hich has been identified and estim

ated through exploration and sam
pling and w

ithin 
w

hich M
ineral R

eserves m
ay subsequently defined by the consideration and application of 

technical, econom
ic, legal, environm

ental, socio-econom
ic, and governm

ental factors.  The 
phrase “reasonable prospect of econom

ic extraction” im
plies a judgem

ent by the Q
ualified 

Person in respect of the technical and econom
ic factors likely to influence the prospect of 

econom
ic extraction.  A

 M
ineral R

esource is an inventory of m
ineralisation that under 

realistically assum
ed and justifiable technical and econom

ic conditions m
ight becom

e 
econom

ically extractable.  These assum
ptions m

ust be presented explicitly in both public and 
technical reports. 
 A

n Inferred M
ineral R

esource is that part of a M
ineral R

esource for w
hich quantity and grade 

or quality can be estim
ated on the basis of geological evidence and reasonably assum

ed, but not 
verified, geological and grade continuity.  The estim

ate is based on lim
ited inform

ation and 
sam

pling gathered through appropriate techniques from
 locations such as outcrops, trenches, 

pits, w
orkings, and drill holes. 

 A
n Indicated M

ineral R
esource is that part of a M

ineral R
esource for w

hich quantity, grade or 
quality, densities, shapes and physical characteristics, can be estim

ated w
ith a level of 

confidence sufficient to allow
 the appropriate application of technical and econom

ic param
eters, 

to support m
ine planning and evaluation of econom

ic viability of the deposit.  The estim
ate is 

based on detailed and reliable exploration and test inform
ation gathered through appropriate 

techniques from
 locations such as outcrops, trenches, pits, w

orkings, and drill holes that are 
spaced closely enough for geological and grade continuity to be reasonably assum

ed. 
 A

 M
easured M

ineral R
esource is that part if a M

ineral R
esource for w

hich quantity, grade or 
quality, densities, shape, and physical characteristics are so w

ell-established that they can be 
estim

ated w
ith confidence sufficient to allow

 the appropriate application of technical and 
econom

ic param
eters to support production planning and evaluation of the econom

ic viability of 
the deposit.  The estim

ate is based on detailed and reliable exploration, sam
pling and testing 

inform
ation gathered through appropriate techniques from

 locations such as outcrops, trenches, 
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pits, w
orkings, and drill holes that are spaced closely enough to confirm

 both the geological and 
grade continuity. 
 M

ineral R
eserve  

 M
ineral R

eserves are subdivided in order of increasing confidence into Probable M
ineral 

R
eserves and Proven M

ineral R
eserves.  A

 Probable M
ineral R

eserve has a low
er confidence 

level that a Proven M
ineral R

eserve. 
 A

 M
ineral R

eserve is the econom
ically m

ineable part of a M
easured or Indicated M

ineral 
R

esource dem
onstrated by at least a Prelim

inary Feasibility Study.  This Study m
ust include 

adequate inform
ation on m

ining, processing, m
etallurgical, econom

ic and other relevant factors 
that dem

onstrate, at the tim
e of reporting, that econom

ic m
ineral extraction can be justified.  A

 
M

ineral R
eserve includes diluting m

aterials and allow
ances for losses that m

ay occur w
hen 

m
aterial is m

ined. 
 M

ineral R
eserves are those parts of M

ineral R
esources w

hich, after the application of all m
ining 

factors, result in an estim
ated tonnage and grade w

hich, in the opinion of the Q
ualified Person(s) 

m
aking the estim

ates, is the basis of an econom
ically viable project after taking account of all 

relevant processing, m
etallurgical, econom

ic, m
arketing, legal, environm

ental, socio-econom
ic, 

and governm
ent factors.  M

ineral reserves are inclusive of diluting m
aterial that w

ill be m
ined in 

conjunction w
ith the M

ineral R
eserves and delivered to the treatm

ent plant or equivalent facility.  
The term

 “M
ineral R

eserve” need not necessarily signify that extraction facilities are in place or 
operative or that all governm

ental approvals have been received.  It does signify that there are 
reasonable expectations of such approvals. 
 A

 Probable M
ineral R

eserve is the econom
ically m

ineable part of an Indicated M
ineral 

R
esource, and in som

e cases a M
easured M

ineral R
esource, dem

onstrated by at least a 
Prelim

inary Feasibility Study.  This Study m
ust include adequate inform

ation on m
ining, 

processing, m
etallurgical, econom

ic, and other relevant factors that dem
onstrate, at the tim

e of 
reporting, that econom

ic extraction can be justified. 
 A

 Proven M
ineral R

eserve is the econom
ically m

ineable part of a M
easured M

ineral R
esource 

dem
onstrated by at least a Prelim

inary Feasibility Study.  This Study m
ust include adequate 

inform
ation on m

ining, processing, m
etallurgical, econom

ic, and other relevant factors that 
dem

onstrate, at the tim
e of reporting, that econom

ic extraction is justified. 
 A

pplication of the term
 Proven M

ineral R
eserve category im

plies that the Q
ualified Person has 

the highest degree of confidence in the estim
ate w

ith the consequent expectation in the m
inds of 

the reader of the report.  The term
 should be restricted to that part of the deposit w

here 
production planning is taking place and for w

hich any variation of the estim
ate w

ould not 
significantly affect the econom

ic viability 
   


