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Mongolia - a Developing Market for Oil and Gas

ÁBecame a democracy in 1990, growth now in double digits

ÁCoal, copper & gold (Oyu Tolgoi) are the main economic drivers

ÁDomestic market uses c.25,000 bbls/d of refined products, most imported 

from Russia

ÁCurrent domestic production is c.17,000 bbls/d, all exported to China

ÁMongolia is planning a refining sector, to meet growing domestic demand 

and use domestic production

ÁMongolia needs more domestic production and is very under explored

Á Investment climate being helped by new Investment & Petroleum Laws



Current PSCôs - Mongolia

Á Currently c.290,000km2 licensed & 
c.240,000kms2 are pending or open.

Á 14 companies have an interest, but 
most small or inactive.

Á Most PSC areas sparsely or undrilled.
Á Only Petro-China is producing (Block 

XIX & XXI) with Petro Matad the 
most active frontier explorer, with 
100% in IV, V & XX. 

Á Most production from Blocks XIX & 
XXI, eastern Mongolia (TosonUul). 
Small production from SE of country, 
TsagaanEls& Zuunbayan, discovered 
in the мфплΩǎ(Block 97).



Sedimentary Basins of Mongolia
Plus Analogue Basins in China

Songliao Basin

>35 Bboe rec.

Junggar Basin

>10 Bboe rec.

Erlian Basin

>700 mmboe rec.

Turpan Basin

>400 mmboe rec.

Hailar/Tamtsag Basin

>300 mmboe rec.

E. Gobi Basin

c.10 mmboe rec.

Á Mongolian basins 
analogous to 
Chinese basins, all 
of which contain 
commercial  
hydrocarbons.

Á TosonUul area, 
Block XIX & XXI, 
has >2 BbblsOOIP.

Á All Mongolian fields 
produce from U. Jur
ςL CretΨSyn-wƛŦǘΩΦ 

Á Chinese fields 
produce from this, 
plus the mainly 
tŜǊƳƛŀƴ ΨtǊŜ-wƛŦǘΩΦ



Tectonic Evolution Blocks IV & V

This figure describes the main tectonic 
events that generated the 3 stratigraphic 
megasequencesand associated bounding 
hiatuses. 

1.Pre-Rift: (E Juras.-Carboniferous)

2.Syn-Rift: (L Juras.-E Cret.)

3.Post-Rift: (Cret.-Recent)

Rift-based terminology has been carried over from numerous 
publications investigating the structural, stratigraphic and 
sedimentologicaspects of equivalent sequences throughout 
the continuous belt of basins and ranges that span >3,000km 
of the Central Asian continent.  

¢ƘŜ ǘŜǊƳ άǊƛŦǘέΣ ƛƴ ǘƘƛǎ ŎŀǎŜΣ Ƴǳǎǘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǘ ŀ ǾŜǊȅ 
broad scale, wherein crustal extension has been distributed 
across a vast latticework of accreted crustal fragments rather 
than focused along a discrete lithospheric boundary.  
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Present Day Tectonic Framework, Central Asia

ÅNNE collision of India from c.20Ma 
resulted in tectonic escape and 
largely sinistralstrike-slip systems 
through our area, becoming dextral 
to the west. Mongolia represents 
the northern limit of this system. 
The regime is predominately 
transpressivein Blocks IV & V.

ÅThis has resulted in c.800m uplift in 
basin centres and c.1500m on 
margins



Regional Petroleum Geology

?

Megasequence1: Permo-Carboniferous -WǳǊŀǎǎƛŎ ΨtǊŜ-wƛŦǘΩ
ÅTransitional marineςcontinental faciesfollowing closure of 
Palaeo-Tethys Ocean ςcompressionaltectonics
ÅLithology= Limestonesoverlain by coals and clastics
ÅMajor oil & gas play in Chinese basins (egJunggar, Tarim, 
Turpan), unproven in Mongolia so far

ÅMegasequence2: L. Jurassic-9Φ /ǊŜǘŀŎŜƻǳǎ ΨSyn-wƛŦǘΩ
ÅMajor u/c on Pre-Rift, extensional & strike slip tectonics
ÅLithology= interbeddedfluvio-lacustrineshalesand sandstones
ÅMajor oil & gas play in Chinese Basins (egSongliao, Erlian), and 
proven play in Mongolia

ÅMegasequence3: L. Cretaceous ςwŜŎŜƴǘ Ψtƻǎǘ-wƛŦǘΩ
ÅPost-rift sag, overprinted with Himalayan compressional& 
strike-slip tectonics
ÅLithology= fluvial-lacustrine/alluvial shalesand sandstones
ÅUnproven oil & gas potential in Mongolia, limited in China
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Analogue Basins ïChina vs Mongolia

Á The productive Syn-Rift megasequence
ƻŦ /ƘƛƴŀΩǎ Songliao& Erlianbasins is 
repeated across Mongolian Basins.

Á The Pre-Rift Megasequenceso 
ǇǊƻŘǳŎǘƛǾŜ ƛƴ /ƘƛƴŀΩǎ ŦƻǊŜƭŀƴŘ ōŀǎƛƴǎ ƻŦ 
Junggar, Turpan& Tarimis present in 
western Mongolian Basins, although not 
as well developed.

Á ALL Chinese analogue basins that have 
had significant exploration are proven 
producers.

Junggar
W China

Blocks IV & V
W Mongolia

Block XX
E Mongolia

Erlian
E China

Songliao
E China
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Residual Gravity, Seismic & Wells ςBlocks IV & V

Å2660kms of 2D, 
Å4 stratigraphicboreholes

c.500kms

Block IV Block V
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Residual Gravity, Seismic & Wells ςBlock XX

Å3510kms of 2D 
Å133km2 of 3D 
Å11 wells on DavsanTolgoi



Thick rich world class lacustrineoil shale was 
sampled from outcrops:
Å Up to 900m net shale (TsagaanSuvargaoil 

shales)
Å Tith.-Val. age (early Syn-Rift)
Å 3-27% TOC, ave15.1% TOC (72 samples - KUB) 
Å Type I & II, max HI = 800-900
Å c.0.6 VRo% at outcrop
Å Potential for oil shale development
Å Basin modelling indicates extensive generation 

potential in subsurface

Petroleum System Elements (data from Blocks IV & V)

4 field seasons (2010-2013) ,  4 stratigraphicboreholes with c.3500m of core & >6000kms of 2D over 
frontier areas have resulted in a new understanding of the potential petroleum system in frontier areas

Blocks IV & V, West  Mongolia

KUB oil shale area

Early Cretaceous laminated shale,  

Tsagaan Suvarga

Tsagaan Suvarga Outcrop

Cored Oil Shale,  

Block V

Stratigraphic wells
3,500m Total Cored

Areas of field work:
>2,500 Samples



Source Kitchens ςSyn-Rift, Blocks IV & V)



Å Good quality oil-gas prone source rocks were found, although many samples were lean 

Å Mature source rocks were found. Although many samples were overmaturein the fold & thrust belt and some immature

Å High quality source rocks generating oil are very possible below the Mesozoic basins in Southwestern Mongolia.

Å This sample set represents only initial scoping efforts.  Positive results justify further examination of many additional 
exposures across a vast region of southwestern Mongolia.

Geochemical  analysis of JunggarBasin 
(Carroll et al., 1992 and Tao et al., 2012)

Geochemical analysis of this study

KEROGEN CONVERSION AND MATURITY (Tmax)

KEROGEN QUALITY PLOT
KEROGEN QUALITY PLOT

KEROGEN CONVERSION AND MATURITY (Tmax)

Overview of Source Potential of the Pre-Rift Petroleum System, 
South Western Mongolia
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Overview of Source Potential of the Pre-Rift Petroleum System, 
South Western Mongolia

Å Petroliferous Paleozoic basin fill thins regionally from the 
productive JunggarBasin northeastward to the productive 
SantanghuBasin. 

Å Across the Mongol Altai Range  the Pzsection thickens NE 
into the Mongolian Lake Zone with evidence of quality SR 
development (from coal studies)

Å Upper Permian rocks were sampled from the highly 
faulted mountainous outcrops. Tectonic preservation of 
these sections are expected to be more favourable(less 
disrupted) in the basin centre

2-3

SW NE



High porosity fluvial-deltaic sands 
extensive in outcrops.
Å 10-30% porosity
Å Tith.-Val. age (early Syn-Rift)
Å Often interbeddedwith source rocks
Å Clean granitic source
Å Laterally continuous

ÅProven reservoirs sealed by intra-formational shales

Petroleum System Elements (data from Blocks IV & V)

Syn-Rift lacustrine sandstones, Argalant section

Blocks IV & V, West  Mongolia

ArgalantSection

Stratigraphic wells
3,500m Total Cored

Areas of field work:
>2,500 Samples









Block XIX

Block XX

Play Concepts

1) Tilted Fault Blocks

2) Stratigraphic Traps

3) Thrust Truncations

4) Unconformity traps

(and combinations thereof)

Á Block XX analogues to proven play types from Blocks XIX and 

XXI  and the adjacent Chinese basins (Erlian/Songliao etc.) 

1

4

2
4

1

2

1 4
3

1

2

4

2

10 kms

Seismic Examples from  Block XX


