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Advanced Training for CBM Geologists

total time
from To (hr:min) Topic

9:00 9:15 0:15 Opening Remarks & Introduction

9:15 10:45 1:30 Origin of Reservoir Properties: from Peat to Pores _
10:45 11:00 0:15 Questions/Discussion

11:00 11:15 0:15 Coffee Break

11:15 12:45 1:30 Unconventional Hydrocarbons and Geological Models
12:45 13:00 0:15 Questions/Discussion
13:00 14:00 1:00 LUNCH
14:00 14:45 0:45 CBM Drilling Equipment & Methods
14:45 15:00 0:15 Questions/Discussion
15:00 16:00 1:00 Coal & Rock Review - What and How to Characterise
16:00 16:15 0:15 Questions/Discussion
16:15 16:30 0:15 Coffee Break
16:30 17:30 1:00 Measuring Gas
17:30 18:00 0:30 Critical CBM Reservoir Properties: Know where to Place Your Efforts

18:00 18:15 0:15 Questions/Discussion
18:15 18:30 0:15 Closing Remarks

NOTE: Times are in UB, Mongolian Times S
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« Xynap Aax npoueccyyn

« Xyppac xypumMmtnanbliH
cucrtemyya

* XYN3pUUuH Tepers HYYPCHUn
Tepena Hereesnex Hb

 HyypcaH A3x xamaapan



XYJ1OP onoH 1000 »un xypumtnargcad YPIAMIIbIH matepuanyynaac yycoar

Xyrnapm Hamae 3apumoaa 1000,
1000H kM2 manbate xamapcaH mom
XIMXK33maU bali>x 60s1HO.

MHOoHe3uO uae yypbIiH maamau
baudarsn Hb mauwl 3y3aaH Xy/n3puuH
Xypumnvias yycax HoXuerl
b6ypoyyricaH ba 2a3pbiH 2adapayy Hb

UX384s19H epae2dceH batidaa.
4

v

HYYPC XYJIOPO3C yycoar

From Moore & Hilbert, 1992 B

EAST

Peat

3 sand Fine Hemic 4m
Clay Coarse Hemic H
| Eolre M sapric g ]
oles ¥/ Zones with 0 4k

wood >2cm




Xyrnapm Hamaza Hb 20/1bIH
MeaHoOapriacaH
cysayyoOaap macasioax ba
30233p MeaHOpyyO Hb uaa
Xyeauyaa eHzepexeo
Xyrnapuua Xy4uH,
3apumoaa macariHa.
Xa0uuaaap macx
caHaz00az2zayu 4 23C3H
HYypcC yycax cucmem 6ori
duHamuk batidzaac yyCcCaH
HYYpCHUU 2eomemp
Xxanbap oypc Hb HUUIMAST
balHa.

3ypeude Joan S. Esterle, 3esweepesimal
awuanas.
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XaMrumH cyynumnH MecTtnermmH yennH ganaviH TyBLUHUIA HOMArganTaac yyccaH 6000 — 10,000

Y.B.P.

Xoiia epreperit Xyrapyy
High Iatitucyﬁeat‘é‘— --,—"//---
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Low latitude peats
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MIRES < B% L ] ;?_{;’ LAS0F MANGROVES
T ) > - HELANDS WITH SUBSTANTIAL
BN raves s - 10 % T WETLAND AREAS

I rRES > 10 % OF LAND AREA [ WETLANDS IN BAYS AND LAGUNES

Global occurrence of peat accumulating mires
(source: http://www.peatlandsni.gov.uk/formation/global. htm#globalmap)



Xynap Hb (Uaawriaald HYYpCHUU Oasxapaa Hb) YYCCIH uaza
YYPbIH HeXUer1, Xypdac XypumMmmiiarbiH OpHYUH, cag 2a3pbIH

eyH3auup3x-Ooownox xypd (basm sub3|dence rates) 33p23ac
xamaapaH W i pa %




Xynap siaraag yycaar Ba?

Ypraman yprax Hb 3agpaxaacaa unyy xypaaH sisargaar.

2 ron Xy4vH 3yun 6auaar:




Xynap yycax Xy4YuH 3yun g+ €iphe

TyHaman xypAaacHaac xaMraanargcaH 6amx
‘bopoo ux opox — mawu ux!

«CaB raspbliH rYH3rumpax xypa X3T XypaaH,
3CB3N X3T yaaaH ouw

Xyumnnrteper4y Garatau
bara pH
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Phase 1: Aerobic Decay " YCHbl

PEAT =» TYBLUWH
Y PMbIH

Phase 2: Anerobic Decay LUMHXK
YaHapTan
eepunergex,

Deep Burial yAaaHaaa
eepunent

opyynaar.

>
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Phase 3: Bituminization

Information modified after: www.smic.uwyo.edu/coal/swamp/how.asp AND
www.quest.bris.ac. uk/workshops/0604talks/Clymo.doc

1urodoaouog HiIadALedauna]


http://www.smtc.uwyo.edu/coal/swamp/how.asp
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ManansbiH CapaBak paxb bapam ronbiH
3PraH TOMPHbI OPYUH YEUUH MOAHbI
XYF3pUMH 3ypar

J. Esterle, 1990




PU3NKUKH 3aapan — ypramrbiH 34 3CYYA, XaNTIPXUMHYYA LWaBbX,
MeereHuep, 6aKkTepumH Tycnamxram 3agpax

XUMuUMH 3agpan -
fAnamar yycax- JIMFTHUHI3C AnrapcaH YMnrnar xacar 60noH

3agparnbiH OyT33raaxyyHyyA (deHon) anrapax (apomar
rMOPOKCUITUAH HI3ranyyAa)

LLnH3Xx3H xaarpan AUCUNH OYTI3rA3XYYH



Yyp ambcran: 60poo nxTan

SCBAJT YNArNAr OpYvH
GancHaap ypramsibiH
ypranTbir A3MXUX
(TPOMMKMNH 3CB3N AyHAaX,
XYWT3H uar yyp 6amk
©0sHO)

AaXxum ryHarmmpax cas
rasap : xXynapuiH 3y3aaH
XypumTran yycax 60soH
YEX3H ycaHA gapargax
BONIOMXUITr OSTTOHO.

TyHaman xypaac 6aratau
. 3PraH TOMPHbI rOfbIH
ypcranaac xynopT Hamar
pyy TyHaman xypgac mail
Oaraap acsan bapar
opoxryn 6anx.

AHIMXpUX opumnx:

XenesnreeHryn, acBarl
Gapar xefenreeHryn yctam
BancaH Hexueng ypramnbiH
YNaaraan ucanaaxryn 6amx
6onomxxTomn

REGRESSIVE TRANSGRESSIVE
ENVIRONMENTS ENVIRONMENTS

X o Ry, SUBSIDENCE EXCEEDING
RATE OF PEAT
\ ACCUMULATION

PEAT ACCUMULATION d
EXCEEDING RATE OF SUBSIDENCE

LITTLE OR NO PEAT
PRESERVED BECAUSE OF
LACK OF COVER

PEAT PRESERVED
UNDER

SEDIMENTARY COVER

Ix yycBap MIM et al 1981

3y3aaH xyn3p yycaxao wypaH puldh wue Xyn3pulH
XypummuarsbiH Xyp0 Hb cae 2a3pblH 2YH32Ulpax
XypOHaac unyy 6alix écmod.



XypumTtnargax/yypLimx xapbuaa

HonTOH rasap, TOMOOXOH Hamar

I agapryyrmmH yCHbl HOmnee



DRY FOREST

WET FOREST

REED MOOR

MOOR LAKE

Continental

GLOSSCPTERIS

Telmatic

HIESGERAT NOFRIE

Limnotelmatic

FHYLIOIHED L

ACTIVITY: AEROBIC BACTERIA

ANAEROBIC BACTERIA

!' e .e . B 0T R BEAGCUS WATER
T LEVEL
WATER COVER: MNOME OSCILLATING ALRMOST COMPLETE [ Zim} COMPLETE
ACIDITY: il Gl IAE D LihA LOwW L0
ATMOSFHERIC 0;: PRESENT FPaRTLY PRESENT LARGELY ABSENT ABSENT
E;‘Eg!rllf:#ﬂl& QXIDATION DXIDATION AND REQUCTION RASIMNLY REDLCT QM REQUCTION
ORGANIC FLINGI, INSECTS, ACTINOMYCES. AEROBIC AND ANAEROBIC BACTERIA

I MIAINLY ANAEROZIC 8ACTERIA

MODE OF PLANT

WIAIN 20ME OF FEATIFICATION

FUTREFACTION

WODY WITH INCREASING

FIBROUS TO EARTHY

-
Ea

HUMIC COLLOIDS

QRGANIC MUD

DECOMPOSITION: HOTTING
WOODY WITH
PEATTYPES:  prsinpaDizs
conrpes PN s
|LITHOTYPES):
[dull paal)

YITHAIN {bright coalj,
CLARAIN (banded bright coall.
DURC-CLARAIN (banded coal)

CLARO-DURAIN (Danded dull coal),
SOME DURAIM [gull coal)

CURAIN [dull coal).
CAMMEL AND BOGHEAD
COAL OILSHALE

P

[MepMUinH Lar YyeunH HyypC, XYN3pumnH XypuMmTriang HeneesiCeH ypramribiH
anmar (ax yycsap: Diessel, 1980).



«Xynap xypuMmtnan, xXynapT
HaMIMMUH XONKIUMH Ye waT
Hb HYYPCHUM Tepenna
HeneenHe(tTomooc
MUKPOCKOMbIH X3MX33HA)

XeHAneH ynrnang
ragapryyrumH xanoapumH
eepunenTteec yrnbaaTtau
LUMHX YaHap eepuneraex

*Paludification (Hyyp yycrax)

*Terrestrialisation (rasap
yycrax)

Labo Wi Iair g m e 4G gyTLA

Low=)INg MEe In H30Yy CTaNod Moad

e --,.w‘_,,

nary sequence of mire types showing

McCabe, 1984

the development of a raised mire with vertical zonation of






...OPYMH Hexuen eepuynergexen, xynap/soufflé
eepuyrierqeHe




©op eep OPUYHbLI XYUUH 3YUIYYA XYIIPT 0ep eepeep
HOJ1600J1HO s €ipher

water ~= = water table

sediment ,__1... fluctuating
3 water table

A. Mire with active [--
peat accumulation [~

compaction

of peat

'normal’ peat
oxidized peat l

B Mire with lowered * _ degraded
water table and "N - - non-oxidized peat

C2. Development of (3. Development of
oxidized parting degradative non-oxidized

D1. Reinitiation of mire D2. Reinitiation of mire D3. Reinitiation of mire

E. Resultant coal
bed (not to scale) :
made up of : !
stackedppeat e - ~- oxidized and non- oxidized
bodies - partings

degradative i inorganic parting
non—oy.iidized. - oxidized organic
organic parting -- 3 = parting

| sediment [ ‘normal’ coal oxidized coal  [JJJJ] degraded non-oxidized coal

laterally adjacent

from Moore & Shearer, 1993



NManaHrkapasa xynap, KannmaHTaH, TeHra

kilometers *
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Kasong 0 5
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from Moore & Shearer, 1997

SOIL/ PEAT DISTRIBUTION

Gray clayey soil,
. flooded during rainy season.

@ Organic soil-thick peat (>3 m),
no clay, high canopy

E Organic soil-thick peat (>3 m),
no clay, low canopy

asin organic soil-thin peat

Coal Consulting  Limited



[MlanaHrkapasia xynap, KanumaHTtaH, TeHra

WEST
Peat Core
/ Localities \
I I
| I
sapric - oxidised | |
Kemipang
River coarse hemic
~
N/ silty substrate ayey peat
OT1T O
0 miles 3
] ] ] 1
meters 3+ 10 feet f — T T T 1
0 kilometers S

64 20

from Moore & Shearer, 1997

EAST

Rungan
Rive%



AHpepcoH-[lbeT3 HYYPCHUU AaBXxapra,
BanomuHr, AHY

ey 4.5 m

oxidized coal non-oxidized coal ] mudstone rootlets
facies facies

from Moore & Shearer, 1997



« Xynap Aax npoueccyyn

—————————————————————

* XYN3pUUuH Tepers HYYPCHUn
Tepena Hereesnex Hb

 HyypcaH A3x xamaapan

23



AnnoBUNH CUCTEMYYA, YYHA L

River environment Glacial

environment environment

*Floodplains- ronbIiH yepuinH TaBLaH:"

Delta plain -
and AN Tidal flat

«alluvial plains- ronbiH apar, =« | _ @SSRS ounes

«alluvial fanse- xowyypcaH-Tyy

\ — .,3,. Shallow marin —
.T A o environment Barrier  Submarine
erraces- TaBU,aH, . ; T P island  canyon
- B &) i 2 =
/> s "/.'-. il o T

*Levees- nasuu,
eSwamps- Hamar enonmen
*Channels- cyaa,

closed depressions- TycraapnaracaH x ropyya
sinland lakes and associated dune systems (lunettes)

Excludes talus slopes, colluvial deposits and pediments.



MAJOR FAULT
LINES

STRUCTURAL
FORM LINES

DIRECTION OF RIGHT
LATERAL SHEAR




.dmd peat >10

domed peat 3-10m

.pubim

After Anderson, 1964

[0NbIH XeBee, 3axaap OJIOH TePrNNH
ypramantan OUTOW, HUMI3H sna3mar
XYI3pPTON, OMP OUPXOH Yyepnaaar.
3aldparbiH Xyp0 ypaaman ypaanmbiH
XypOHaac dascaH.

LUnmkunTunH 6ycninH “on”; ypramnbiH
Tepen 3yun barataun, xy4mng
TICBOPTIM XypaacTtan, 3y3aaH 60s0H
AyHOaX 3y3aaHTam Xynap Oyxum.
Xyuyurn uxcaxmal 33p32u3H 3adparl
byypcaH.

TeBUNH HamMrapxar TaBuaHryya.
BOopoOOHbI ycaap Taxaaraaar
naHganyc, Xmwkur oyT, baraxaH
MOAHyyATan. Xynap 3y3aaH, Xy4usnar,
LM TIXKI9NI3C AyTMmar. Xypummaiian
uxmau, 2ax033 buomacc
bymasadaxyyH bazamadl.



NManaHrkapasa xynap, KannmaHTaH, TeHra

kilometers *
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from Moore & Shearer, 1997

SOIL/ PEAT DISTRIBUTION

Gray clayey soil,
. flooded during rainy season.

@ Organic soil-thick peat (>3 m),
no clay, high canopy

E Organic soil-thick peat (>3 m),
no clay, low canopy

asin organic soil-thin peat
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LATITUDE

116.5 116.9
LONGITUDE

16 32
ELEVATION

X3T ux TYyHaman xypgacrtam y4ump aHg Xynap YYCIXIym.




LATITUDE

115.7

‘T.’

% .

0 ;
Lake Semayang

\,

) —
116.5 116.9

LONGITUDE
8 16 32
ELEVATION

2014
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Maxakam HyypblH CUCTEM

Legend

Bl Peatland

] Fresh water wetland
[ ] Dryland

B \WVater

@ Major Village

10 0 10 Kilometers
?

N Loa Sakoh

."’Vl

O
O

baliTelintang

O

@3

%

L Se roatraig

Muara Kaman
nature reserye

Kota Bangun

> Muara Kaman

Kanan
0 ®

Kedang
Rantau R.

o
 Belo!

- Sabintulung

Mahakam R.




Maxakam HyypbIH CUCTEM

Elevation

- >24
]

- =10

kilometers




JpruvH raBuaH, lhpa, BanoMmuHr

MG

feet

12
80
40

0

40
30
o]
205
10 €

0 kilometers
0 2 4 ©

012345

NORTHEAST

SOUTHWEST

50 60 70 80 90 100
IIIIIIIIAIIIII

miles

Sandstone, fine- to med-grained -
(barrier bar/shoreface/dunes) R

rootlets
cross-bedding

Ophiomorpha traces

Sandstone, v. fine-grained q
crossbedded (floodg-tidal delta)

Interbedded sandstone and
shale, crossbedded (tidal channel

HEC\-«O

Sandstone with oyster fossils
(oyster bar)

Gray shale (nearshore marine)

Laminated shale or interbedded
shale and sandstone (bay fill ang
tidal flat)

Carbonaceous mudstone
(salt marsh)

Coal (freshwater mire)

Cretaceous

(from Moore & Shearer, 1993)
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JPrumH
HaJJAHTMUH
3arsap
Barrier Bar

Time 1

|:| water
sand
clay and silt

E carbonaceous
clay and silt

salt marsh
aquatic peat

bog-forest pea

(from Moore & Shearer, 1993)
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N, XYy4nnnar TeBUUH

A

Mo, OyT 3y3aaH, Lnm

TIXK33n Oararta
HamMmrapxar TaBLaH O33p yprax

by bangan

@)
>
T
®©
=1
T
®©

-




« Xynap Aax npoueccyyn

« Xyppac xypuMmtnanbliH
cucrtemyya

e Em o o o o EE EE EE O S O D B B B e e EE EE EE E e .

! XynapuviH Tepen HyYypCcHuUu
Tepenp, HONeesex Hb

 HyypcaH A3x xamaapan

38



3aapanblH 33pa3r,
MeXmnermmH
X3MXKI9
eepurierqeHe

-OpPlaHVK MAdTepPWua
byxun wasap

-eHO6ep YHCTan canpuk
-canpuk

-XeMuK (mogsior)
-pnbpuK




KanumaHTaHbl XynapuuH yn xacar, NHaoHes,
©OMHeanaHAbIH NUrHuUT, LLIMH3 3enaHa — anb Hb anb B3??




KUALA BARAM TRANSECT

west east
- —t—y
1 1140BP
100 200 300

LOBOCK BELANOK TRANSECT
west

9
8
7
. 6
Ii s
| a
3
2
1
0
-1
5000 4000 3000 2000
metres

TANJONG UPAR TRANSECT X

4270BP

Jfrom Esterle, 1990

.domodpolt>10

D domed peat 3-10m

.pon>1m

par pyy 3anyyxuHa
TeBeec 3axpyy 3anyyxHa

XypuMmTtnian xung 2mm — 4mm pA
YHC S1H3 Oyp
Xyxap siH3 byp



northwest

water table

southeast
X

from Supardi, 1985

foom Glevte 1790
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Xynapt Hamar: HaoHes [KanuvaHTaH bapar]
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from Moore & Hilbert, 1992
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YHC Xyx3p
WEST EAST WEST EAST

2-10%
10-25%

From Neuzil (unpublished data)

From Neuzil (unpublished data)

YHC JOOpOOC 49333 Mawl xypaac <1% xyptan OyypHa.




WEST EAST

¢¢¢¢¢¢

WK5 > E Sambas Besar River

South China Sea . & l
0 oy e SRR

Mean Sea Level

Peat
Fine Hemic 4dm
Coarse Hemic

B Sapric U
Zones with 0 4k
wood >2cm

from Moore & Hilbert, 1992



Hyypc OOnMoH XynpuinH MXUNX3H TEKCTYP,
boTaHUKNMWUH Hanpnara, HOoHes e

MaKpPOCKOIMUK

FREQUENCY

FREQUENCY

150 - Coarse hemic peat (n = 568)

FREQUENCY

30 =

Hyx
20 - CYBXUNT
AHAO
105 3AXINHI!
L z
° 8 i
-10 S 2
m | 'y
o
| -
3 -  Miocene Sarongga lignitc O
X =-510 E
2 - anilfsa 180 - Miocene lignite (n = 944)
Z . .
7
7 >
10 - 7 2
v 7 | 2
] A Vo g
Li
o FZARZZ,
20 9 8 7 6 5 4 30
I T T T T T T 1 cm
1024 512 256 128 64 32 1.6 08

SIZE

Demchuck and Moore, 1993 SIZE



« Xynap Aax npoueccyyn

« Xyppac xypuMmtnanbliH
cucrtemyya

* XYN3puuH Tepesn HYYPCHUU
Tepena Hereesnex Hb

47



XYpP3H HYYPCHUW NUTOTUN

Dark

\ Medium
Medium Light







XYN3pUWH Teprneec HYYPCHUU Tepen _@_

[Anra nxTaun, yenaaryu

PT Aﬂ,apo Hyypc 7
4-';'; "l‘ VIR b T 4‘ :

[[anra nxran, <20%
YENC3H

[[anra nxran, >20%
YEncaH

HaBuyynax yagBap Hb HYypCcHU Tepen 60S0oH
HYYPCXKUITUMH 33P3rTan OUp Xamaapanrtamn




i

XYNnpUUH TOPNOeC HYYPCHUU Tepesl xamaapaar

WEST EAST

699 711 705 712 716 706
| | I | |

Drill holes

0 500 5 M Coal with <20% vitrain bands
— Coal with 20-40% vitrain bands
‘qE'S Inorganic sediments

16 p = Inorganic parting

from Moore et al., 2005



HyypcHumn tepen VS Aarosamxumu

46 _
Moody Creek & s m
e
Gg Strongman No. 2 //://
2 v
Lo Q/r // .
O 42 - ey
ﬁ // /
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LY e
.‘E 38 . // Main Seam
O yd
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X
* I B'h'tIB'h'tlB'htlB'h'tI
itrai rg rng rig rig
\BI:Lac:: >30%  20-30%  <20% Non- SGt‘:Z-"Y
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D |

increasing vitrain bands

Macroscopic Coal Type

i




HGI vsS HYYypCHUU Tepen

Bright, banded 30-50%
Bright, banded <30%
Bright, non-banded

Dull, non-banded

VISUAL COAL TYPE

| | | | | | |
15 20 25 30 35 40 45 350

Hardgrove Grindability Index



XV.|'|3p Hb TO,D,OpXOVI HoexXuena n YYCHI .
> TyHaman xypacaac TycraapnargcaH

> [yHA 33prunMH caB ra3pbiH N'YH3rMMpPaxX XypAarTam
> Bbara pH
>

BanHra HOUTOH uar araap (KUITMKH TypLl 60POOTOM)

2. 3y3aaH Xynap oMmobpoTponuK HamMarT YYCH3

3. Xynap tepen 6ypunH Xxypaac XypumMmTtnanbiH
OpuYMHA yycaar (byx TA3HrMCUNH OULL Hexuenn .
T3HrMCUUHX 6anXK 6onoxryun!)

4. Xynap XynapuuH Tepriyyasaac oypasaHI

5. XynapuuH Teprnyya Hb HYYPCHUU Tepena
HOmneersHe.

6. HyypcHuM Tepen Hb HYYPCHUMN LUMHX YaHap, HYX
CYBXWUNT, H3BYYY3X YagaBapuur To4OpPXOnsiHo.
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AsTpanun MoHronbiH Jpaac baanrunH XetenbepunH 2-p -
wat (AMEP 2)-wir AsctpanuiH [apgaap  Xapwunuaa, Adam Smlth

Xynanpaawbl [enapTMeHTaap [aOamxkyynaH ABcTpanuiH |nte|’national
3acrunH laspaac pamxkmx, Agam CmuT VHTEpHIMLWHAN

Gaviryynnara xapankyynnas.

Tum Myp Hb opoo Candpep KoHcanTuHr komnanug, Yin axunnaraa =€ ’ h
XxapuyucaH 3axupraap, Hyypc, CBM TtecnyyauinH xanryyn, I p er

XenKYYNanT 433p Tynxyy axvnnax 6anHa. MeH KyuHcnaHabiH
TexHonorniH Ux CypryynuiH OJanxun, Lar Yyp CyanansiH
Cypryynbg OpoH TOOHbI Byc 434 npodpeccop, XataabiH Yyn Yypxaun,
TexHonorniH Ux CypryynuinH banraneiH basinar, l'eonorniH Quee:nslapd
LLnrknax YxaaHs! Cypryynb XyHAST 304uH npoceccopbiH anbaH University
TyluaanyyaeIr aasxap apxanaar. OnoH YncsiH Hyypermii Feonormiin Of Technology
CaTtryynuiH (International Journal of Coal Geology), WHaoHe3uiH
leonorvH Wnkxnax Yxaadsl CatryynuunH (Indonesian Journal on
Geoscience) pegakuunygag axvnnax 6anraa. HuT 265 rapym
LWWHXNAX yXaaHbl eryynan, Tannax, XxypaaHryn 6uycaH.
(tmoore@ciphercoal.com)
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QUT

Candep KoHcanTuHr Tanaap goopxv Bab XyyaacT 304UHO YY:
https://www.ciphercoal.com
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Acyynt?

bugHun ynn axxunnnaraa, ropasHmn Tanaap
M3499uMnr Bab xyypac 60/10H XaMTblIH
axkunnaraa@apuyucaH MeHexep
[1.0toyH6MN3raac aBHa yy oyunbileg@amep.mn.
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