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1.0 EXECUTIVE SUMMARY

Mi ne Devel opment Associates (AMDAO) has been en
prepare a technical report for the Las Calandrias project, Argerifina.LasCalandrias property is an
early-stage exploration property with a discovery and is a property of nteaitier names for the Las
Calandrias project were Tongoril, Pampa del Tongoril, and Dos Calandrfeere are currently two

principal areas being exared by Mariana on the Las Calandrias propeitye Las Calandrias zone and

the El Nido complex.

This report has been prepared in compliance with the disclosure and reporting requirements set forth in
t he Canadian Securiti eramedtd3dhiondi ¢ #fiMdltod r3s 6C oNrgptai na noan
43-101CP, and Form 4B01F1.

1.1  Location and Ownership

The Las Calandrias property is located in the eastern part of Santa Cruz province in southern Argentina,
approximately 210km southwest of ComoddRovadavia. The property consists of the Pampa del
Tongoril Il cateq which was registered in June 2008 and which grants the right to explore for a four

year primary term. Theateoconsists of 5,560ha at the present time and is owned 100% by Mariana.
There is no associated annual holding cddtachschildMining Holdings Ltd. has a right of first offer

over Mari anaos portfolio mplicatiarts dnl $apta @rug npeode, pr o p «
Argentina, for a tweyear period that expires on November 2@]0.

The surface at Las Calandrias is part of the approxima&hB80hectares La Calandrestancia. On
December 16, 2009, Marias@gnedatwo-year purchase option agreement foréstancia

1.2  History and Exploration

Other than a few indications pfevious rockchip sampling by unknown explorers, there has been no
known previous exploration on the Las Calandrias property. Through a study of satellite imagery and
subsequent follow up on the ground, Mariana discovered gswalftde veirs andbreccas over two

broad zones about 600m apart and stakedctteo in April 2008. Highgrade gold veirstyle
mineralization was first discovered at Calandria Norte, followed by discovery of-siindrgoldrich
breccias at Calandria Sur.

Since 2008, Marianghas undertaken roethip sampling, coarsiaction {lago) soil sampling,
diamondsaw channel sampling from 21 shallow trenches, detailed mapping, geophysical surveying, and
drilling on the property. Since September 2009, Mariana has drilled 53 corddtaleg) 5,963m as of
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June 30, 2010. Of those, two were drilled at El Nido Este; five, at El Nido Norte; and the remaining
holes were drilled at Calandria Sur and Calandria Norte.

1.3 Geologyand Mineralization

The Las Calandrias property is located inehstcentral part of the Deseado Massif, a 60,00Dkgid
crustal block in southern Argentina bounded to the north by the Rio Deseado, to the south by the Rio
Chico, to the east by the Atlantic coast, and to the west by the Andean Cordillera.

The basment of the Deseado Massif consists of Cambrian metasedimentary rocks intruded by
granitoids and tonalities. These are overlain by PéFmassic and Triassic continental sedimentary
rocks. The Massif is dominated by extensive Jurassic volcanic andivetrrocks, in which older
andesitic and basaltic units are overlain by rhyolites, ignimbrites, and volcaniclastic rocks. Cretaceous
lake bedsoverlainby Tertiary and Quaternary alkali basaghtly cover the Jurassic volcanic plateau.

One of the mosstriking features of the Patagonian stratigraphy is that the Permian, Mesozoic, and
Cenozoic volcanksedimentary sequence is roughly horizontal, disrupted primarily by -nariti
northwesttrending extensional structures. The Deseado Massif hosts rusnére-sulfidation,
epithermal, precioumetal quartz vein and veioreccia deposits that appear to have closely followed
the Jurassic acid volcanism.

The Las Calandrias property is dominated by the Jurassic volcanic units. In the vicinity of Calandria
Norte, Calandria Sur, and the EI Nido zone, rhyolite domes, ignimbrites and tuffs, and lacustrine
sedimentary rocks predominate. Calandria Sur, theexgédred target to date, is a northwiehding
rhyolite dome that flattens at depth and steepemsthe northeastern margin. Leyade gold
mineralization occurs as quadmlfide stockwork veining in vetbreccia zones within the rhyolite
dome. Strong silicification and kaolinite alteration are developed within the dome. Sulfides are mainly
pyrite, marcasitearsenopyrite, and acanthifEhe best intercept as of June 30, 2010 was in hole CSD23,
which encountered 69.50f 2.1 g Au/t and 39 g Ag/t from 47m, including 22h4.3 g Au/t and 78 g

Ag/t from 81m. The mineralized zone at Calandria Surmalg@ver an area of 400m by 200m to depths
exceeding 100m and is open to the southwest.

Calandria Norte is a circular rhyolite dome that intrudes lapilli tuff. Northveest northeastrending
veins and veirbrecciamineralization occuon the eastern side of the dome and contrast to the more
widely silicified breccias at Calandria Sur. Drilling at Calandria Norte has identifiedwi@ensulfide
rich silicified structure 100m below surface. Two holes drilled2010 70m apartand along strike
intersected wide zones of marcagitgite veining up to 125m down hole in strongly silicified rocks in
the hanging wall of this structure. As of May 26, 2010, the best intersections of these two holes were:
1 Hole CND45 with 4.0nof 76g Au/t and @g Ag/t from 92.5m
1 Hole CND46 with 4.5nof 102g Au/t and 72g Ag/t from 81.5m.
Mineralizationat Calandria Nortés in a breccia zone of marcasite/pyrite with interstitial electrum. The
breccia is asswated with a 60 to 108-wide envelope of stockwork nasite and quartz veining.

The EI Nido zone, lying west and northwest of the domes of Calandria Sur and Calandria Norte, appears
to consist of several coalescing rhyolite domes aligned on a northerading structure that crosses the
major regional nghwest structural trend of the area. Two holes have been drilled into the Nido Este
target, intersecting pyritmarcasite veinlets and wide zones of disseminated pyrite and marcasite in the
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rhyolite dome, but neither hole found significant gold and silxadues. Drilling on the Nido Norte
target has found sulfidech quartz veins, stockworks, breccias, and sulfide disseminations.

1.4  Metallurgical Testing and Mineral Processing

Preliminary metallurgical test work on samples from Calandria Sculigently being conducted by
Metcon Laboratories in Australia

15 Conclusionsand Recommendations

The Las Calandrias property is an eaigige exploration property with a discovery of significant -gold
silver mineralization at the surface and in drill core iafable geologic setting. From a review of the
data and field examination, it is concluded that Mariana has performed technical work that meets or
exceeds industry standard§he drilling to date at Calandria Sur indicates three dimensional continuity

of gold mineralizationand t is concluded that the Las Calandrias property is a property of merit and
warrants further work, including additional drilling to advance the project.

Grades of mineralization obtained by MDA rinesix trench samples and eidtalf-core samples support
both the general tenor of grades reported by Mariana and the presence of mineralization.

About 10,000m of core drilling at an estimated cost of $2.2 million is proposed through January 2011, in
addition to lag/rock sampling, mping, and additional geophysical surveying.
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2.0 INTRODUCTION AND TER MS OF REFERENCE

Mi ne Devel opment Associ at eMar(iiaiDaA O0R e shawsr cbeese nL tedn.
prepare aTechnical Report on the Las Calandrias project, Argentina.Earlier names for the Las
Calandrias project were TongoriPampa del Tongoriland Dos Calandrias The Las Calandrias

property is arexploration projectvith a discoverywith demonstrated continuity to the mineralization.

Las Calandriass a property omerit.

This reporthasbeen prepared in compliance with the disclosure and reporting requirements set forth in
t he Canadian Securities Ad+0l6 i N ELrO4l830mpanion Pbkcy i o n a |
43-101CP, androrm 43101F1

2.1  Project Sce and Terms of Reference

The purpose of this report is de@monstrate ancbnfirmthatthe Las Calandrigsroperty is a property of
meritand oneon which exploration workince its discoverpas demonstrated sufficient continuity and
volume of mineraliation to justifyadditional work intended to lead soresource estimateélThe work
done for this reporincluded a site visit, evaluatingexplorationproceduresverifying portions ofthe
databaseglata compilationreviewing and compiling existing reporemd finally reporting.

This report has been preparadder the supervision of Steven Ristorcelli,P. G. Principal Geologist
for MDA, andDavid Fitch,C. P.G., an associate of MDA, who are both qualifiedgeers under NI 43
101. There is no affiliation between Mr. Ristorcelli or Mhitch and Mariana except that of an
independent consultant/client relationship.

MDA has relied on the data and information providedMarianafor the completion of this repbr In
addition, MDA has relied upon the references cited in Se@ionMDA did perform sufficient data
validation while on site to hawanfidencedn the conclusions derived in this report.

The aut hor s 6 raviawatddconanentyv@nssubstamtiveublic or private documents and
technical information listed irBection0. The mandate also requiresh onsite inspectionand the
preparation of this independente c hni c al report containing the au
recommendations. MEitch conductedasite visit from June 12 to June 15 and June2040.

2.2 Frequently Used Acronyms andAbbreviations

Unless otherwise indicated, all referent¢esdollars ($) in this report refer to currency of the United
States.Frequently used acronyms and abbreviations are listed below.

AA atomic absorption spectrometry
Ag silver
Au gold
cateo exploration permit
estancia sheepgrazing farm
g/t grams per metric tonne
Mine Development Associates U:\StevéMarianalLasCalandriatReports43-101LasCalandrias_2010_4301_v18.docx
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ICP

km

KV

lag sampling
m

masl

Pb

ppb

ppm
reconnaissance drilling
QA/QC
RQD

t

Zn

inductively coupled plasma
kilometers

kilovolts

selective coarsé&action soil sampling
meters

meters above sea level

lead

parts per billion

parts per million

scout drilling

quality assurance and quality control
rock-quality designation
metrictonngs)

zinc

Mine Development Associates
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3.0 RELIANCE ON OTHER EX PERTS

As described in Sectio@.1, MDA has relied on data and information provided Mgrianaand on
previously completed reports the preparation of thiechnicalreport Although MDA has reviewed
much of the available data and masite visi, these serve to validate only a portion of the entire data
set.

MDA is not an expert in legal, land, or environmental matters and is not an expert in Argeimiimg
or environmentalaw. MDA has relied upon Patricia I. Inzirillo of the firm InZiol& Asoc. Abogados,
legal counsel for Minera Mariana Argentina S.A., for the land, legal, and environnmgatalationin
Section4.2, Sectiord.3, and Sectiort.4.
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4.0 PROPERTY DESCRIPTION AND LOCATION

MDA is not an expert in land, legal, or environmental mattesasequentlyhte following information
on land area (Sectioh?2), Agreements and Encumbrances (Seclid), and Environmental Liabilities
and Permitting (Sectiod.4) has been npvided by Patricia I. Inzirillo of the firm Inzirillo & Asoc.
Abogados, legal counsel for Minera Mariana Argentina S.A.

41 Location

The Las Calandrias property is located in the eastern part of Santa Cruz provinchemsargentina,
approximately 2@km southwest of Comodoro Rivadayjpopulation ~140,000)Figure 4.1). The )
center of the project |ies at approxi mately 47A

All maps and sections in this report use UTM coordinates in meters, Zone 19, WGS 84 Datum.

There are currently two principal areas being explored by Mariana on the Las Calandrias fseperty
Figure7.2). One is thd_as Calandrias zone that includes the Calandria Sur and the Calandria Norte
targets. The second is the ElI Nido complex, which includes the El Nido Sur, EI Nido Norte, El Nido
Este, El Nido Oeste, and El Nido i@eo targets.

4.2 Land Area

In April 2008, Mariana appliedor the Pampa del Tongoril Il exploration permit (Dossier
407963/MMA/08), which comprises the Las Calandrias propeftiie applicatiorwas provisionally
registered in Jun2008and is in the procesof being formally granted.

An fcerxgpt i on p at grant the raght to @xplore for a period of time according tsie

of the area granted by the Mining Authoritgegarding the duration of tleateq the Mining Code

states AARTICLE 30- An exploration permit covering ONE (1) measurement unit, shall be granted a
term of one hundred and fifty (150) days. Exploration permits shall be extended for another fifty (50)
days per each increased measurement ufsiter three hundred (300) days$ such term have elapsed,

an area equal to half an area larger than four (4) measurement units shall be discounted. Whenever
seven hundred (700) days of such term have elapsed, an area equal to half the remaining area, as
reduced above, shall wkscounté, excluding, also, the foregoing four (4) measurement units. For these
purposes, the permit holder shall file an application to release such an area before any such term as
applicable is due. This application shall show the coordinates of every vettexarea thus held. Nen

filing in due time of this application shall cause the mining authorities, at the request of the mining
cadastral register office, to proceed under the foregoing paragraph, to release any such areas as
appropriate at its own discriein, and to demand the exploration permit holder to pay a penalty in the
amount of the royalty which has been previously

At any time, the holdemay convert thecateo into a mineral discovery(fiManifestacion de
Descubrimiento).

Mine Develo pme nt Associates U:\StevéMarianaLasCalandriasReport§43-101\LasCalandrias_2010_4301_v18.docx
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The Pampa délongoril Il cateoconsists of 5,560ha at the present time and is owned 100% by Mariana.
At the time of application, Mariana paid 5,200 ArgentiresoqapproximatelyuS$1,333 for thecateq

there is no associated annual holding cost. Argentine miningdas not require surveying cdteosor
exploration permits, and the Pampa del Tongordaieohas not been surveyed; the law does require
surveying for exploitatioficense.

The surface at Las Calandrias is part of the approxima#}l3@ hectaresiia Cal aamdr i a0
(ést an dviarmra)has an optieto-purchase agreement with the owner of #stancia(Section
4.3).

Figure4.2 shows théPampa del Tongoril Itateothat compriseshe Las Calandrias properéynd tle La
Calandriaestancia As shown onFigure 4.2 and described irsection 15.0 the Calandria Sudome
extend southward off of the Pampa del TongoritHteoonto acateoheld by another party.

Mine Develo pme nt Associates U:\StevéMarianaLasCalandriasReport§43-101\LasCalandrias_2010_4301_v18.docx
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Figure 4.1 Location of the Las Calandrias Property, Santa Cruz Province Argentina
(Provided by Mariana Resources LtNorth is up)

A)
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Figure 4.2 Property Map of the Las Calandrias Project
(Provided by Mariana Resources LtNorth is up)
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4.3  Agreements and Encumbrances

At this time, the Pampa del Tongorildhteohas no associated royalty or annual holding cost because it
is a100%ownedexploration permit. At such time as tbateois converted to an exploitation license,
there will be an annual holding cost andalby costspaid to the government

Pampa del Tongoril Il (as e | | as Mar i aowned propertiesie Santav@ruz)lisl sybject to a
Collateral Agreement with Hochschiliflining Holdings Ltd ( iHoc hschi | do) , as p
placement made by lbschild in Mariana in November 2008 (see news release of November 17, 2008,

on Marianabs wehhass te)r.i ghHo cdcfs cfthiirldt of fer -over N
owned properties and applications in Santa Cruz Province, Argentina, iwbiades Las Calandrias.

The right of first offer applies for a two year period from the date of signing of the collateral agreement

of November 12, 2008.This provision requires that Hochschildll be approached first in the event

Mariana seeks a JV partner or wishes to sell any of the wholly owned properties.

Most of the surface of the property is part of the La Calanestancia On December 16, 2009,
Mariana executed a purchase optioreagnent for thestancia The duration of the agreement is for 24
months from December 1, 2009 to December 1, 2011, and the terms of the agreement are reasonable.

4.4  Environmental Liabilities and Permitting

According to Mariana (Rodriguez, 2009het Las Ckandrias property has no known environmental
liabilities or required mitigation measures.

Mariana filed an Environment al | mpact Assessmen
This coversexpected exploratiomork. The EIA must be updated brarally or when the foreseen
program of activities concludes, whichever happens first.
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5.0 ACCESS, CLIMATE, LOC AL RESOURCES, INFRASTRUCTURE, AND
PHYSIOGRAPHY

51 Access

The Las Calamibs project is located about @dm southwest of the coastal city of i@odoro
Rivadavia The port of Calet®livia is 140km northnortheasbf the property.Access to the project is
via pavednationalroad N3 from Comodoro and then Bkm of good gravel roatb the Las Calandrias
estancia The project is Ikm beyond theestanciato the west of the maiestanciabuilding (casco de
estancia)via gravel and graded dirt roadTravel time from Comodoro to the property by car is about
three hours.

5.2 Climate

Las Calandriadies in the arid to serarid Patagonian region of southern Argentifss described by
Rodriguez (2009), the climate in the region is cool, dry, and windy. Temperatures range from 25°C in
the summer te5°C in the winter (late June to the end of Augusthe aerage annual rainfall is about
200mm. There is only occasional light snow in winter. Wind in this region averages 26 to 39km per
hourand is persistent

Although inclement weather might hamper exploration for brief periods, exploration amdjoam be
conducted yearound on the property.

53 Local Resources and Infrastructure

The Las Calandrias project area is sparsely populated. Isolatedgghesm farms gstanciay have
been largely abandoned since the early 1980&n deposits of ashoim the eruption of a volcano in
Chile severely disrupted the industrythe ash also covered areas of surface mineralization, making
geochemical prospecting difficult (Mariana usesdagpling in which coarse particles in the range 2.0
to 6.0mm are screed on site from the unconsolidated surface majerial

The town of Caleta Olivia is 40km northnortheastof Las Calandrias on pavedational road
N3. CaletaOlivia has a population of 36,000 and is an active oil and gas field center with supporting
senices including transport, truckingnd oitfield rigs. The city of Comodordrivadavia is 70k north

of CaletaOlivia and about 21@m north of Las Calandrias onN3. Comodoro Rivadavia has a
population of 140,000 and is also an oil industry center withgagonal airport having daily flights to
Buenos Aires Both of these cities can provide services for exploration and minkitz Roy and
Jaramillo aresmall villages 60km north of Las Calandrias The populatiorof each villagas about 250
people andalthough the two villages are about 20km apart, #reyinder the same local gemment.
Marianahas undertakercollaborativeefforts with these villages and is organizing a provider chain in
order to improve the local service capacity. As an exanmliana has contractedvith a local
company to provide camp and food services.

The nearest powdme, 132KV, is about70km to the north The Las Calandrias property is located
10km west of one of the principal gas pipelines in Argentina. The 3,7580im-diameter General San
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Martin Gas Pipeline begins in Tierra del Fuego at the southern tip of Argentina, crosses the Strait of
Magellan, and ends near the city of La Plata.

Waterneededor drilling at Las Calandriag/as obtained from a collection systehat sourced several
small ®eps and shallow lakes that intermittently contain water from runoff. Most of the basins are dry
lakes wth internal drainage. A hydrogeologic study for Mariana (Giaccardi and Aquilera,) 2010
measuredhe waterlevel at depths of 51 to 64.9m in three 18 drill holes in Calandria Sur. ThE3

holes not measuredere caved above the water deptResults of vater analyses from the three drill
holesexceeded levels of fluorine allowed for drinking wat@nd one of théioles hadhigh chlorine
values. The preliminary hydrogeologic study byGiacarrdi and Aquileravas unable to develop a
hydrogeologianodeldue tothe limited datavailable Further hydrogeologistudieswould berequired

in orderto develop a hydrogeolagmodel

5.4  Physiography

The project lies on the lodying Patagonian plains of southern Argentina. The terrain in the project
area has subdued religfigure5.1) and lies at altitude between 130 and 2@l There are numerous
scattereddry-lake basins fflaya9 that intermittently hold water from rainfall runoffVegetation is
sparse.

Figure 5.1 Physiography of Las Calandrias Project Area

View from Calandria Norte looking southeast toward the new camp under construction.
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6.0 HISTORY
6.1  Exploration History

There has been no known previaegloration atCalandria Norte and Calandria Sonior to that of
Mariana Elsewhere on the Las Calandrias propettigre are a few indications of previous ratkp
sampling, but it is not known which company or companies conducted this exploration.

Through a study of satellite imagery and subsequdidwioup on the ground, Mariana discovered
guartzsulfide vein/breccias over two broad zones about 600m apdrstaked theateoin April 2008.
High-grade gold veirstyle mineralization was first discovered at Calandria Norte, followed by
discovery of dver- and goldrich breccias at Calandria Sur (Rodrigetal., 2010).

Exploration byMarianais described in Sectiol0.Q
6.2  Historic Mineral Resource Estimates
There is no evidence of previous mineral resource estimates having been made at Las Calandrias

indeed as noted above, there is no kmopreviows exploration beyond a few rockip samples for
which there is no information
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7.0 GEOLOGIC SETTING

The following discussion of the geologic setting of Las Calandrias is latgkgn from Rodriguez
(2009) with additional information as cited.

7.1 Regional Geology

The Las Calandrias property is located in the-eastral part of the Deseado Massif60,@OknT rigid
crustal block in southern Argentina bounded to the north by the Rio Deseado, to the south by the Rio
Chico, to the east by the Atlantic coast, and to the west by the Andean Cardillera

The basement of the Deseado Massif consists of Cambmetasedimentary rocks (La Modesta
Formation) that were intruded by granitoids and tonalitiEkivial PermeTriassic sequences tife La
Juanita and La Golondrina formations unconformably overly the basement rocks; they were deposited in
north- to northwettrending rift basins that formed along older reactivated basement structures
(Fernandez, 2010). The fluvial unitsare overlainby continemal Triassic sedimentary rocks (arkosic
sandstones, shales, conglomerates, and redbedbe @&l Tranquilo Formaon (Fernandez, 2010)
Deposition of the lowerto middleJurassic tuff of the Roca Blanca Formation in angular unconformity
on the Triassic sedimentary rocks signaled initiation of extensive Jurassic volaani$ra Deseado
Massif. Andesitic andbasalic volcanicand intrusive rocks of the Bajo Pobre Formation were followed
by the rhyolitic Bahia Laura Group, includirg least 2krthick rhyolitic and dacitic ignimbrites of the
Chon Aike Formation and tuff, tuffites, and pelites of the La Matilde FbomaPankhurset al. (2000
studied the ages of Jurassic volcanism in Patagonia usingrdsglution SHRIMP U/Pb ages on
zircons. They concluded that Jurassic volcanism occurrednomer tharB0 million years, with periods

of peak activity at 188 to7BMa, 172 to 162Ma and 157 to 153Ma.

Cretaceous lake beds cover much of the Jurassic volcanic plateau. Tertiary and Quaternary alkali basalts
cut the older units and form volcanic cones and flood basalts.

One of the most striking features of the Patagorstratigraphy is that the Permian, Mesozoic, and
Cenozoic volcaniksedimentary sequence is roughly horizontdurassic horsts and grabens trending
northwest cut the Paleozoic basement; northwastl north-trending regional extensional structures
apper to have controlled the locus of Jurassic magmatism and may also have controlled intrusion of
Tertiary and Quaternary alkali basalts (Sanders, 2000).

The Deseado Massif hosts numerous-gidation, epithermal, preciousetal, quartz vein deposits
that appear to have closely followed the Jurassic acid volcanism.

Figure7.1lis a simplified geologic map of the Deseado Massif.
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Figure 7.1 Geologyof the Deseado Massif
(Provided by Mariana Resources L.tabrth is up
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7.2  Local Geology

According to Hodder and White (2010), the portion of the Las Calanghogerty in the vicinity of the
current exploration targets is a window through ash flows of the Chon Aike Forreaposingfelsic

domes, interbedded grayeen tuff, lacustrine sedimentary rocks, and mafic rock of the Bajo Pobre
Formation. The ash fles appear to dip outward from the window, suggesting that the window may be
exposing a geologic angalectopographic high. Three irregularly shaped dormeSalandria Sur,
Calandria Norte, an&l Nido Estei occupy the central area of the window and appeantrude the
lacustrine sedimentary rocks and the tuff. A fourth dome, or cluster of coalescing domes, called El Nido
occupies the northwest portion of the window.

Calandria Norte and Calandria Sur are hosted by two rhyolite domes that cut shdifgpiryg, welded
ignimbrites, probably part of the Chon Aike Formati@illitoe, 2009b); this suggests that while the
domes may be exposed in a window through the Chon Aike Formation, at least some of the intrusive
activity was contemporaneous with Chorkéideposition The wwo domes are separated by on0040

600m of the host ignimbrite. Both are completely devitrified and are characterized, especially in their
marginal parts, by wellleveloped spherulitic texture. The dome cut by the Calandria Meins is
distinguished by delicate, highly contorted flow foliation; the dome containing the hydrothermal
brecciahosted mineralization at Calandria Sur typic@lyonbandedand is largely composed of clast
suppated breccia (autobreccia) thie surface

Figure7.2 shows the geology of the Las Calandrias property.
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Figure 7.2 Geology of the Las Calandrias Property
(Provided by Mariana Resources L tdorth is up
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7.3  Project Geology

The following information is taken from reports by Rodriguez (2084)itoe (2008, and Mar i an a
website fttp://www.marianaresources.com/projects/argentina/argentina_las_calandrias.psfpJuly
19, 2010).

The Las Calandrias project includes the Calandria Sur and Calandria Norte Jurassic rhyolite dome
complexes in the southeastern part of the project area and the recently discovered Elnnedo do
complex located to the west that inclugesspects at El Nido Sur, El Nido Nort&, Nido Este,and El

Nido Centro.

7.3.1 La Calandria Zone

TheLa Calandria mineralized zone is part of a rhyolite dome con§Kexby 3km in areghat intrudes
Mesozoicvolcaniclastic rocks and brecciasThe La Calandria zone includes the Calandria Sur and
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Calandria Norte domeg$igure7.2) centered on an area 1.5km by 1.3kAn early pdymictic breccia,
interpreted to be a phreatic or phreatomagmatic vent fill (Sillitoe, @068 ps out on the lower ground
around the dome marginsThe rhyolite dome wereemplaced into the breccia fill and elghiflow
bandingand total devitrification

7.3.1.1Calandria Sur
The following information is taken from Sillitoe (2009b) and from Hodder and White (2010).

Calandria Sur is the beskplored target to dateFigure 7.3 shows the geology of Calandria Siir.
consists of a northwestending rhyolite dome that flattens at depth and stegmwn the northeastern
margin Eigure 7.4). Broad zones of disseminated gold and silver cross the body of the dome in a
northwest direction.

Calandria Sur appears to consist of coalescing felsic domes (Hodder and \White, Zhese domes
reached the surface and becahert lobe flows, leaving septd ashflows between domes and beneath
lobes.

The domes and lobe flows have a carapace of autoclastic crackle-aaw jlyeccia a few meters thick,

in which the clastsrae generally finely flow banded and the
the flow banding. The clasts are interpreted as devitrified glass. With depth, tHeafloled clasts

give way in a few tens of meters to less abundant clasts of magsiolite. Abundant and large
spherulites and lithophysae fade downward to fewer and smaller ones as the rock becomes more
massive.

A simplified geological section across Calandria Sur comprises:

1- The upper parts are spherulitic goattially brecciated (clastupported breccias), typically from
the surface to 48 in depth

2- A central paris composed of flowbanded rhyolitei part, amygdaloidal

3- A dome breccia (pepertiéke breccia)is close to the dome margin

4- A transition zone&ontains intercalated dome and volcaniclasiaks

5- Finally there are volcaniclastics rocks and quadar, lithic-rich (flammerich) ignimbrites

Figure7.3 shows the geology of tHéalandria Sur dome, arkdgure7.4 is a cross section through the
dome.
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Figure 7.3 Geologyof Calandria Sur
(Provided by Mariana Resources L.tdorth is up
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7.3.1.2Calandria Norte
The followinginformationis takenfrom Hodder andVhite (2010).

Outcrops at Calandria Norte appear to be of a single dome that intrudes accretionary lapilli tuff, either
extendingjust into or overlain by ash flowCalandria Nortas considered distinct from Calandria Sur
primarily because of intervening low ground in which there is no outcrop. Thar@#andria Nortes

a white, spherulitic, flowbanded devitrified and limonitic glass that is clay rich. It is not signifigantl
brecciated except for a omeeter interval that appears to be a late, silicified fault. Microcrystalline to
crystalline quartz in outcrop at Calandria Norte is mostly confined to structures that appear to dip gently
into the dome. This silica is a lowemperature variety than that observed at Calandria Sur.

Figure7.5 shows the geology of Calandria Norte, &glure7.6 is a cross section through the dome.

Figure 7.5 Geologyof Calandria Norte
(Provided by Mariana Resources L tdorth is up
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Figure 7.6 North-south Cross Section through Calandria Norte
(Section BB @s showron Figure7.5)
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7.3.2 EI Nido Zone

The followingis from Hodder and White (2010) and from the Mariana website.

El Nido appears to consist of severahlescing rhyolitelomes aligned on a northedasnding structure
that crosses the major regional northwasticturaltrend of the are@Figure7.2). The domes form a
northeastrending belt that is 3.5km by 2.5kim areaand lieswest and northwest of the Calandria Sur
and Calandria Norte domed'he H Nido domes appear to be rather passively emplaced into tuff and
overlying ash flows.

El Nido has carapace autobressonf flow-banded devitrified glass overlying massive coherent rhyolite.

The rock is not spherulitic in the north but is in the soulanar quartz veins follow cooling joints
through the breccia. Surface exposures are thoroughly oxidized and have only trace amounts of precious
metals. Figure7.7 shows a rhyolite flow breccia from El Nido Sur.
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Figure 7.7 Rhyolite Flow Breccia from El Nido Sur

El Nido Esteis the most central dome, situated between Calandria Sur and El Nidoprobably the
stratigraphically highest dome in the dist(igiodder and White, 2010)Iin outcrop, it is the smallest and
most circular in shape. Eido Esteintrudes thinly laminated lacustrine sedimentary rock and crystal
rich ash flows. Théacustrine beds contain authigenic marcasite that Hodder and White (2010) interpret
as sedimentary rather than hydrothermal.

This dome has a very spherulitic margin surrounding a massive cryptocrystalline rhyolite with small
quartz eyes.
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8.0 DEPOSIT TYPESIN THE DESEADO MASSIF

The Deseado Massif hosts numerous-Buidation, epithermal, preciousietal quartz veinand vein
brecciadeposits, of whiclthe Las Calandriagleposits arexamples. The deposits accompaniddrassic
magmatism anextensionof the Deseado MassifThe Deseado Massif is becoming a significant gold
silver mining province following the discovery and development of the Cerro Vangugid mine in
the early 199Q0s The region hosts over thirty gesilver mineralized areas, inaling four poducing
mines:

Cerro Vanguardia (operated by AngloGold Ashdfdrmicruz);
Mina Martha (Coeur /d Alene Mining Co.);

San Jose (Hochschildinera Andes); and

Manantial Espejo (Pan American Silver).

= =4 =4 -9

In addition there are sevavanceestage explorationto feasibility-stage deposits:

Don Nicolas (Hidefield / Minera IRL);
Cerro NegrqdAndean Resources);

Cerro Morro (Extorrd=omicruz);

Pinguino (Argentex);

Lomada de Levia (Patagonia Gold);

Cap Oeste (Patagonia Gold); and

La Josefina (Hunt Mining/Cerro Cazador).

E R I

Although the Deseado Massif deposits are considered to be of a similar geologic type, they differ in
significant aspectsincluding economic metal content. For example, Cerro Vanguardia is gold
dominated (by valuejeposit with aAg:Au ratioof 9:1, whereas Mina Martha is silve@lominated with
aAg:Au ratio of 1000, and Pinguino hasAg:Au ratio of 128 with elevated base metals of Zn, &ul

In (From company 4301 reports and news releas#sreported resources)This variation in metal
signature may be due to vertical level of deposit foiwnaor simply to differing metallogenic sub
provinces.

Las Calandrias is goldominated (by valueyith a Ag:Au ratio that averages 20 Calandria Sur angl

at Calandria Nde and with arelatively low baseanetalcontent. Mineralization at Las Calandrias is not
restricted tasharpwalled quartz veindut occurs also as disseminations in wall rock and in chalcedonic
hydrothermal breccia filling. Some of the mineralized zones inhivikk intercepts appear to correlate
as roughly suhorizontal zones rather than steeply dipping veins. These getdagjites are favorable

for bulk-tonnage deposits. Las Calandrias mineralization is related to certain Holypwligeecomplexes
that may exhibit feeder zonesAlthough the deposst contain locally abundant sulfides (pyrite
marcasite)they aredominantly dow-sulfidation epithermal system.
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9.0 MINERALIZATION

The following information hasargely been taken from repaby Rodriguez (2009)Rodriguezet al.
(2009 2010, Sillitoe (200®), and news r el eas.es on Marianads web

The mineralization on théas Calandriagproperty appears to be of lowulfidation epithermal type.
Mariana has identified several occurrences of surface gold hosted by silicified structures and vein
breccias, of which the most promising are located in the southeastern parpodgbey. High-grade

gold and silver veins and breccias are closely related to subaerial rhyolite flow domes that were
emplaced at the junction of northweahd northeastrending fractures.

Calandria Sur, @oorly exposed, northwestending mineralied zone 700m in length and up to 150m
wide, consists of quarzulfide stockwork veining. Roe&hip samples taken in 2008turned
anomalous gold and silver assay€alandria Norte located about 600m to the north, consists of
subcropping vein brecciagi&ing northeast for oue550m. At least three structures were found within
this second zone. Visible gold is commonly found in limefilted vugs with minor sulfides (pyrite,
marcasite, and arsenopyrite).

Veins and sulfide breccias have also bemtified in the El Nido dome complex, mostly at the dome
margins and specifically at EI Nido Sur, El Nido Norte, and El Nido Centro.

At the surface he veinsof the Las Calandri@ project areaare composed almost entirely of dense brown
chalcedony thais, in part, hydrothermally brecciated. This chalcedony is locally crustified, and cavities
within the veins are filled with massive kaolinitéligh levels of arsenic, antimony, and mercury are
present, which combined with the presence of chalcedmuylate vugfilling kaolinite suggests a
shallow level of exposure (Sillitoe, 2089The veins are irregularly developed but locally are up to 1m

in width. Pyrite and marcasite are found in both brecciated andneaciated vein materiabillitoe

(2009%) noted that the abundance of iron sulfides, particularly at such shallow levels in the system, is
considered unusualAt the surfacegold values in the veins range from almost zerd@6g/t (Nido

Norte) Sillitoe (2009) reported a notable concentratioh>5g Au/t among the few samples that had
been analyzed at the time of his visit. He reported that arsenic, antimony, and mercury values in surface
vein samples averaged ~1,000ppm, ~60ppm, and ~5ppm, respectively, which was much higher than
normal for \eins of the Deseado Massif.

9.1 Calandria Sur Target

Calandria Sur wadiscovered in November 200@th discovery holeCSD13 Presently, Calandria Sur
appears to be a complex systeirhis target consists of arthwesttrending rhyolite dome which hosts
low-grade gold mineralization that is cut by steeply dipping structures; these structures might continue
below the base of the dome into the volcaniclastic rocks. The vein breccia system is composed of
northeast and northwestrending structures that appeto dip steeply inward within the dome. The
most robust mineralization encountered in drilliegg, CSD13,CSD23, CSD24, and CSD38¢curs

where both sets of structures irsieet according to Mariana staff.

At Deseada brecciéseeFigure 10.1), the contact with the volcaniclastic apron is exposed. Strong
silicification and kaolinite alteration are developed within the rhyolite dome, grading tesiitigetite in
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the volcaniclastic rocks. In several places, the volcaniclastic apron occurs as roof pendants, indicating
that the cupola of the rhyolite dome is exposed at Calandria Sur.

The initial holes drilled in late 2009 intersected wide zoneshafiowlevel, low-sulfidation,epithermal
gold-silver mineralization in th@ervasivelybrecciated rhyolite dom¢Sillitoe, 2009b). Sillitoe (2009b)
commented that Calandria Sur was the first example oftounikage golesilver mineralization hosted
in a domerelated hgrothermal breccia discovered as of that date in the Jurassic epithermal precious
metal province of PatagonisVheresubsequendrill holes have terminated in the volcaniclastic wall
rock, anomalous gold values of upi@g Au/t have been intersectéadicating that the mineralization
is not totally confined to the rhyolite dom@&he lest intercept as afune 302010 wasn hole CSD23,
which encountere®9.5mof 2.1 g Au/t and 39 g Ag/t from 47m, including 22h4.3 g Au/t and B g
Ag/t from 81m. Additional intercepts of note are: 102rh1.4g Au/t and 21g Ag/t from 12.5m in hole
CDS24; 68nof 2.4g Au/t and 24g Ag/t from 74m in hole CSD25; and 1@8in6g Au/t and 27g Ag/t
from 3m in hole CSD39.The mineralized zonextends over an area of 400m B§Om to depths
exceeding 100m and open to the southwest.

Mineralization at Calandria Sur is dominated by breccia zones up to 30m wide and striking northeast
and northwest. There appear to be three main types of breccias:

Type A: Contains fingraired angular monomictic fragments with brown chalcedony cement
without sulfides. Grades are around 0.1g Au/t and <10g Ag/t.

Type B: Monomictic breccia with sedngular to rounded fragments. Microcrystalline quartz to
chalcedony cement is low in sulfides2%) with grades between 0.2 and 0.6g Au/t and 5 to 15g Ag/t.

Type C:Monomictic breccia with pervasively silicified monomictic clasts, suiida (<20%
volume), with grades between 1 and 59 Aantl 30to 400g Ag/t.

Type C breccias are thought to kasleveloped at or near main fluid conduits and to grade upward or
laterally to Type B and TypA breccias.

In the early drilling the highest golgyrade interceptsrere foundabuting the brecciated dome contact

and were hosted by massively silicifiecebcia overprinted by a marcaspgrite stockwork (Sillitoe,
2009b). Sulfides are mainly pyrite, marcasite, arsenopyrite, and acanthite; locally realgar is found in
limonite-rich vugs. High grades correlate with strong pervasive silicification and bkigdfide content;
grades appear to increase where more veinlets are predeotvever, samples withpervasive
silicification and high sulfide content magturnassag with low grades of precious metals

Although pyrite and marcasite are present spordgieaih iron oxides in outcrop and to depths of 20 to
30m in drill core, limonite, hematite, and minor jarosite are most common to these depths. The iron
oxides appear to be mostly on planar joints. The coincidence of primary and secondary concehtration
precious metals, which is the layer of enrichment, may be critical to increasing grade to economic
significance.

Sillitoe (2009b) reported that there are three alteranoreralization stages. The first appears as
cementation of breccia cladty quartz and minor pyrite. The rhyolite clasts are pervasively altered to
illite. That ilite extends for a short distance into the host ignimbrite but gives way to-temaperature
smectitealteration. The second stage, confined to the dome margins, consists of pervasive silicification
of breccia clasts accompanied lyroduction of iron sulfide. The third stage overprinted only the

Mine Develo pme nt Associates U:\StevéMarianaLasCalandriasReport§43-101\LasCalandrias_2010_4301_v18.docx

September 28, 2010



ST . . .
% - Technical Report orthe Las Calandrias Project
o Santa Cruz Province, Argentina Page27

external parts of the silicified breccia and consistBngFgrained marcasite and pyrite in the form of an
irregular veinlet stockwork; iron sulfide may locally reach 20% volume. Gold and silver were
apparently introduced during all three stages but become progressively higher in grade from stage one
through stage three. Gold and silver are present in thedingmed marcasitpyrite stockwork and
apparently also accompany the lesser quantities of iron sulfides precipitated during the first two stages.

9.2 Calandria Norte Target

Calandria Norte located abou?00m north of Calandria Suconsistsof northwest and northeast
trending veis and veinbreccia mineralizatioron the southeastern side of a circular rhyolite dome.
This mineralization is in contrast to the more widely silicified breccias at CalaBdra At the
discovery outcrop othe CalandriaNorte vein-breccia, where the mineralization was identified by
trenching, the vewubreccia is up to 0.7m wide with multiple parallel veins; the decrcia strikes
northeast and dips esply to the north. The veinbrecciais filled with brown chalcedony and
microcrystalline quartz with btk sulfides. This vein has been followed for almost 400m along strike
with widths typically between 0.4 and 0.8m, assaying between 2.3 and 20.2g Au/t and 8 to 55g Ag/t at
the surface (Rodrigueet al, 2009). At least five vein zones have been identified, including La
Calandria, La Mora, and the Tongoril veins. Backhoe trenching has identifiegréme stockwork
style mineralization up to 8m wide at La Mora vein.

Drilling at Calandria Nortéas identified a 3mvide sulfiderich silicified structure 100m below surface.
Two holes drilled70m apart along strikim 2010 intersected wide zones of marcapiggte veining up
to 125m down hole in strongly silicified rocks the hanging wall of this structuréds of May26, 2010,
the best intersectiord these two holewere:

1 Hole CND45 with 4.0m o76g Aul/t (screen fire assay) andg7Ag/t from 92.5m
1 Hole CND46 with 4.5m 0102y Au/t (screen fire assaynd 72g Ag/t from 85bm.
True width is approximately 80% of the drilled width basedhencurrent geologic model.

Mineralization is in a breccia zone of colloform/crustiform and skeletal marcasite/pyrite with interstitial
electrum. The breccia is associated with a 6028mwide (apparent thicknesgnvelope of stockwork
marcasite and quartz veining. The stockwork zone on the hanging wall side of tHereeogia
averaged 32.5maf 0.7g Au/t from 60m.

These two drilhole intersections are interpreted by Mariana geologists to be thedipwentension of
the La Calandria veirbreccia zone, which at the surface strikes for at least 450m ansitelgmyto the
northwest

9.3 EI Nido EsteTarget

The Nido Ede target is a northeastending rhyolite dome located just west of Calandria Norte and
1.1km northwest of Calandria Sur. Northetashding veins have been mapped in the northern part of
this dome. Two holebave intersected wide zones of dissemingigdte and marcasite as well as
pyrite-marcasite veinlets in the rhyolite domé&he intersections ranged in length from 70m in NED48
to 120m in NED47, with highsulfide zones with up to 10% sulfides by volume ranging from 6m to
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27m; however, neither holesturred significant gold and silver valuesMineralization is similar to that
at Calandria Sur, consisting of opaline chalcedonic quartz veinlets and replacements with pyrite and
marcasite and smectite/illite alteration.

9.4  EI Nido Norte Target

TheNido Norte targe{Figure9.1) is located 2km northwest of Calandria Sur aodsists of multiple
rhyolite domes aligned in a northeast direction and cross cut by a lahgamdtrending vein. Drilling

has targeted bonanza gold and silver mineralization from surface channel samples that assayed up to
0.5mof 106g Au/t and 504g Ag/t. One hqldND49)intersected a pervasively silicified and sulfide

rich structure 4m wide ithin a 30mwide zone of sulfideich quartz veins, stockworks, breccias, and
sulfide disseminations. The oxidation zone from 5m to 26m is characterized by gbethégte and
jarosite veining with relict sulfidesA 14.4m intervain NND49assayed Og8Au/t. The best assay was

a 2m intervabf 4.9g Au/t and 72g Ag/t from 68m uirill hole NND50.

Figure9.2 shows a mineralized rhyolite flow breccia from El Nido Norte.

Figure 9.1 El Nido Norte Target

iew Iookin estto El Nido Norte showinhyolite dome rocks.
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Figure 9.2 Hydrothermal ly Altered Rhyolite Flow Breccia, EI Nido Norte

Hydrothermadly altered rhyoliteflow breccia with finegrained sulfides in matrix and jarosit&here is a trace of
visible gold. Samples collected by Marianassayedip to 106g Au/t and 51§ Ag/t.

9.5  Other Targets

Detailed mapping and IP geophysieasveindicated new, largely concdad, domerelated mineralization

with new targets. This new zone of mineralization is related to -subpping rhyolite domes located
between and to the west of the Nido Norte and Nido Este targets, adding three new targets to the Nido
sector of the Las Calandrias project.
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