APPENDIX 2: CORE DESCRIPTION

This document contains core description from wells used in this study.

The list of wells are as follows:

Well Name Length of Page
core (m)

21/25-2 28.6 1,2
21/25-8 82.3
22/12A-3 122
22/13A-1 52.7 5
22/21-7 50 6
22/23B-6 134.7 7,8
22/27A-1 32.3 9
22/29-1 16.2 10
22/29-3 21 11
22/29-6S2 241 12
22/30A-1 20.1 13
22/30A-6 10.1 14
22/30B-11 56.1 15
22/30B-15S1 157.4 16,17
22/30C-13 243 18
23/26B-15 83.4 19, 20
29/02A-2 53.9 21
29/04A-1A 83.8 22
29/07-3 52.1 23
29/07-7 167 24
30/01C-4 21.2 25
30/07A-8 12.2 26
30/12B-4 131.1 27
30/13-4 27.4 28
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grain material

by suspension
setlling.

High energy
deposition in
turbulent or
density flow.

Bioturbated, ripple
laminated
sandstones.

Laminated

shales High energy
deposition in

Massive turbulent or

sandstones density flow.
High energy

deposition in
turbulent or
density flow.

END OF CORE @ 14836 ft

;
%

Massive claystone
with occasional
lenticular lamina-
tions.

Cemented

Laminated shales.

Deposition of fine
grain material

by suspension
setlling.
Occasional input
of coarser grain
material during
storm.

LITHOLOGY

siliciclastic sediments

clay,
mudstone

siltstone
I:I sandstone

quartz
arenite

arkose

carbonates

E limestone
@ dolomite

E sandy limestone

litharenite

<

greywacke

clayey sandstone

EI calcareous sandstone Core condition:
alternating strata M Missing Core

I:E sandstone/shale 9

5] pebble-supported [/ Rubble
&4 conglomerate ﬁ

E matrix-supported
2| conglomerate

ESSA

others

chert
Iﬂ peat

brown coal
(lignite)

. hard coal
E halite

gypsum-
A4 anhydrite

volcaniclastic
sediment

FACIES ASSOCIATIONS

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)

STACKING PATTERN

A Aggrading/Backstepping

v Prograding

Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)
Deep Marine (DM1)

BOUNDARIES

=== | andward Migrating Unconformity

=== Maximum Flooding Surface

=1 =1 Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

SEDIMENTARY STRUCTURES

—~ flute cast

—[— groove cast <« cross-

xxxx tool marks
U load casts

~~~ shrinkage
cracks
,~astriations/

’¢” lineations

& symmetrical = gacer bedding

— ripples

a asymmetrical

— ripples

parallel A wave-ripple M/\ stromatolites
lamination ~ <=~== lamination

“<4  |amination

| i cooo

e ?g)lzf];eddlng 2.%t% reversed

JJJ})/ cross-bedding :—%
- trough

p———
' 000 imbrication
/ / / 7/ cross-bedding
\N\\ - herring-bone

cross-bedding

HCS

77 slump structures

normal } graded

bedding

X fault

bed contacts:
—sharp, planar

~~—~— sharp, irregular

convolute :
- low angle bedding - — — —gradational
0O nodules palaeocurrents:
- . . azimuth
== lenticular W stylolites 7
/' trend

TRACE FOSSILS

JL  Asterosoma
')\ Chondrites
@ Diplocraterion
uw Helminthopsis horizontalis
2z Macaronichnus segregatis
—> Ophiomorpha
<—— Palaeophycus
O  Phoebichnus
= Planolites
= Planolites (cf. montanus)

Rootlets ~~ Shell Debris

' General burow
mottling

Rosselia
Siphonichnus
Skolithos
Teichichnus rectus
Teichichnus zigzag (well defined)

Teichichnus zigzag (diffuse)

00 0 ae o< »=

Terebellina

;

Thalassinoides

A

Zoophycos




| |
T
= GRAIN SIZE NAME: A. ABU-BAKAR  LOCATION: 22/23B-6
i _, | & SEDIMENTARY STRUCTURE DATE: 26 JUN 2013 UNIT: UPPER JURASSIC
> (@) i |l | SHEET NO: 1/2 SCALE: 1cm : 5 ft
= = W Ll L
~| 2 K 2 J Jd0
gE| 9 o] = 2 Z 2 33
-~ ~ pzd [aa)
el Q@ Yol 3 2 £ x @ Qg WIRELINELOG DEPOSITIONAL
8% = 23l ¢ °, ° o & of GR PROCESS
Jlol I k< | |y | | [0 oari 5| DESCRIPTION
: START OF CORE|@ 14375 ft
{o .
2 Laminated
& sandstones.
Oil stained.
1o
o]
o
= &
Al .
_ Low energy
1o deposition below
1St storm-weather
Al wave base.
o
g_
Je
ISl
3
A
1o F
AL}
i< |
<
~
o
[qp= &
i<
<
-~
-O
2 3
JIT}
of
w_
<
<
~ .
] Massive High energy
2 sandstones. deposition.
13 Oil stained. Density or turbulent
1~ flow.
3 g
~—
<
<
o |—
AN
<
< —
o
12t Low energy
_f—r - sedimentation
- below storm-wave
1 ¢ base.
o=
40>
q- .
<t N
-4
o F-
10
mE
Tk
-
g| -
il Pin striped shales
12 with bioturbation.
o)
<
-4
ol
{&EF
Lf) .
< |
- -
o F
[ap ™=
[To 3N =
< I
1T
o = >
FJ]O
I /
<
-
lo E
ol
To)
I3 E
~
] Increased
bioturbation
o
(e NN NSNS E NN NS EE NSNS NSNS NSNS NSNS EEEEESEE S EEEEEEEEEEEEEEEEEEEfEEEEEEEEEEEEEEEEEEEEEEE
<
I Bioturbated Medium energy
1 7 sandstones. deposition
Oil stained. below fair-
{o
Q | weather wave
312 base.
el Low rate of
171 deposition, allowing
fauna to fluorish.
184
7] Increased trace
-~ fossils
] Increased trace
=1 fossils
o]
I~
I
4O
o
O
1=
3
o
ol
<
<+
4O
=
O—
I~
3
] _ Fractures
{o
(9\]
©—
1=
J
{1 _ Fractures
1©
™
[(o
i<
J
2
10
<
~ 134
I~
3
10
o]
O
i<
I
1o
O
©
1<
J
lo
o I Fractures
bl o
<
<t |
lo
[ee]
4O
<
~
o
[e>]
Bl
<
~
o
o_
I~
Lo
o |
[ep
<
<t —
(@]
Aa
-
<
hAal
o
4O
S
I\ Fractures
o
18 Fractures
S
_‘_
ol 4
O
S1 F—— il B ) R AR
~ 2 Fracture/fault?
g\ Oil Stained
<
_\_
1 7 Drilling induced
ok fracture zone
40
1ok
<
_F
1] Oil Stained
o
1
©_
<
E Al
e lo
o~
gl
D
-,
10
0]
Q]
<
1
Silty sandstones
184 with high bioturb.
N~
1<
I
17 Increasing
lo bioturbation
o
o |2 downwards
S
Lr) -~
2 [ EAEEEITES R N S N Ry SRy A R i mm e i
| Oil'stained sandst. | High'energy
with some faint deposition.
o L . -
1= lamination. Density or turbidity
00—
T flow.
END OF CORE @ 14817 ft
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN
siliciclastic sediments carbonates others
T Aggrading/Backstepping
;l?gstone litharenite @ limestone chert I Fuvial (CP1) A
I Estuarine (CP2) v Prograding
\
shale greywacke @ dolomite IH peat - Bay/Lagoonal (CP3)
EI marl clayey sandstone @ sandy limestone ﬂ zirgr\ﬁtr;;:oal Flood Plain (CP4)
) » Upper Shoreface (SM1)
siltstone EI calcareous sandstone Core condition: . hard coal Lower Shoreface (SM2) BOUNDARIES
I:I sandstone I:E ::ﬁgls?ggg/:::r: M Missing Core @ halite Offshore/Shelfal (SM3) === | andward Migrating Unconformity
quartz % pebble-supported Rubble gypsum- [ Gravity Flow (GF1) === Maximum Flloodling Surlface ‘
arenite i9o§ conglomerate /l A4 anhydrite [ | Deep Marine (DM1) =1 =1 Seaward Migrating Marine Unconformity
matrix-supported volcaniclastic === Flooding Surface/ Parasequence Boundary
E arkose E conglomerate sediment

SEDIMENTARY STRUCTURES

— flute cast

—[— groove cast
xxxx tool marks
A load casts

~~~ shrinkage
cracks
,“astriations/
«“¢’ lineations
s_symmetrical
~— ripples

a asymmetrical

= ripples

pargllell w wa\{e—ripple
lamination === lamination
L& 2L CrosSs-

<4 lamination 0’00

cross-bedding .°.%.°.°

s planar reversed | bedding
JJ}})/ cross-bedding \_,_/% HCS
——-trough

imbricati
/ / /7 cross-bedding 000 imbrication

NN\ - herring-bone
cross-bedding

77 slump structures

convolute

- low angle bedding

= flaser bedding O O nodules
/W™ stylolites

"2« normal }graded

M/\ stromatolites

A fault

bed contacts:
—sharp, planar
~~—~— sharp, irregular
— — — — gradational
palaeocurrents:
e
/

azimuth

trend

TRACE FOSSILS

JL Asterosoma
o)\ Chondrites
@ Diplocraterion
uvw Helminthopsis horizontalis
2=z Macaronichnus segregatis
—> Ophiomorpha
<— Palaeophycus
O  Phoebichnus
= Planolites
= Planolites (cf. montanus)

* Rootlets

Y Rosselia

~~ Shell Debris

W\ General burow
mottling
6 Siphonichnus

% Skolithos

8 Teichichnus rectus
£ Teichichnus zigzag (well defined)
£ Teichichnus zigzag (diffuse)
D Terebellina

=L Thalassinoides

@ Zoophycos




14860

I
= GRAIN SIZE NAME: A. ABU-BAKAR  LOCATION: 22/23B-6
L] _ | & SEDIMENTARY STRUCTURE | | DATE: 26 JUN 2013 UNIT: UPPER JURASSIC
° |, | & Ly x| | SHEET NO: 1 SCALE: 1 cm : 5 ft
1o | g > 4 45
EE2 28] £ 5 2 £ B 23 wreunelos
Tjwl 9 (WO = o o)
oz| £ [cg| @ & & & & 33 = DEPOSITIONAL
do| I3 |&<2 | 11111 | | [l0 o 5| DESCRIPTION PROCESS
o
S
Al / Broken-up core.
o -
5y / Bioturbated siltst. | Low energy with
18 \\ below storm
g weather wave base
1= W\
ol
=5 =
o 3
3 E
11 . ) High energy.
13 Oil stained sst. Deposited by
1 no apparent density or turbulent
17 E structures/bioturb. | fow.
o- Generally
S cemented.
<t

14?70

4550

4580

4610

Highly bioturbated
silty shales.

Qil stained sst.
with bioturbation
seen in cemented
parts.

Bioturbated
sandstones.

Drilling induced
fracture zone

Drilling induced
fracture zone

Drilling induced
fracture zone

Drilling induced
fracture zone

Low energy with
below storm
weather wave base

Medium energy,
low rate of
deposition below
fair weather wave
base.

Low energy with
low rate of
deposition below
storm weather
wave base.

Medium energy,
low rate of
deposition below
fair weather wave
base.

siliciclastic sediments

carbonates

others

Bioturbated Medium energy,
1 sandstones. low rate of
deposition
- below fair-weather
- wave base.
- Intensely Low energy with
- bioturbated silty | low rate of
1 sandstones. deposition
I below storm-
Sy weather wave
) base.
(
- Broken-up cores
b END OF CORE @ 15150 ft
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN

A Aggrading/Backstepping

| . .
Cmi)(;’stone litharenite E limestone chert Bl Fuvial (CP1)
hal N K ﬁ dol ; I Estuarine (CP2) v Prograding
shale .| greywacke it Iﬂ ea
o orevw olomite P Bl Bay/Lagoonal (CP3)
. brown coal .
E marl clayey sandstone E sandy limestone ﬂ (iignite) Flood Plain (CP4)
. - hard | Upper Shoreface (SM1)
siltstone Ig calcareous sandstone Core condition: . ard coa Lower Shoreface (SM2) BOUNDARIES
I:I sandstone I:E zﬁzﬁgsg/:::r: & Missing Core @ halite Offshore/Shelfal (SM3) m== | andward Migrating Unconformity
quartz 79 pebble-supported Rubble gypsum- [ Gravity Flow (GF1) === Maximum Flooding Surface
arenite B conglomerate /] ~4| anhydrite Il Deep Marine (DM1) =+ = Seaward Migrating Marine Unconformity
II% arkose matrix-supported IEI volcaniclastic === Flooding Surface/ Parasequence Boundary
2al conglomerate sediment
SEDIMENTARY STRUCTURES TRACE FOSSILS
fl = llel A -rippl li
—\~ flute cast E?L?n:tion % :ﬂi ";IF:JFI)"I e M/\ stromatolites JL Asterosoma * Rootlets  Shell Debris
—[— groove cast < «« cross- " 22« normal ) graded A fault f)\ Chondrites Y Rosselia \\ General burow
“4 lamination ~ c¢coo 5 mottling
| ing .°.5°.° . Diplocraterion Siphonichnus
xxxx tool marks I f:r;:iabreddmg " reversed [ bedding @ p! % iphonichnu
load casts _//J}}/cross-bedding & HCS bed contacts: wwn Helminthopsis horizontalis Skolithos
' - trough . 000 imbrication — sharp, planar zzz Macaronichnus segregatis 8 Teichichnus rectus
~~~ shrinkage 7/ // / cross-bedding
cracks NN\ -herring-bone " slump structures  ~~— sharp, irregular —> Ophiomorpha £ Teichichnus zigzag (well defined)
" striations/ cross-bedding .
<" lineations - low angle TTY Ezz\é?r:;te - - — — gradational — Palaeophycus £33 Teichichnus zigzag (diffuse)
~$ z)[f)r;z:trical < flaser bedding OO nodules palaeocurrents: O  Phoebichnus < Terebellina
imuth
a asymmetrical %Ienticular /'W stylolites A azimu —= Planolites = Thalassinoides
~ ripples = beddin trend
PP T ° / <= Planolites (cf. montanus) @@ Zoophycos




|
GRAIN SIZE NAME: A. ABU-BAKAR  LOCATION: 22/27A-1
_, | & SEDIMENTARY STRUCTURE | | DATE: 28 MAY 2014 UNIT: UPPER JURASSIC
o w o | SHEET NO: 1/1 SCALE: 1 cm: 5 ft
o = = w W L
g1 9 = 2 O 0
-~ o < > a Z m m
T3 88 £ 5 2 £ o 23 WRELNELOG
E T 03 o 5 < & wWw 82 o DEPOSITIONAL
a 3 E < | | [ 111 | | | | 100 AP ol DESCRIPTION PROCESSES
Depth
3 TOP OF CORE @ 14752t |(m MD)
3 Chaotic bedding Turbulent or
I 4505 fabric (slumping?) | density flow.

Massive
sandstones.

Turbulent or
density flow.

Fissile silty mudst.
bioturbated.

Massive
sandstones.

Turbulent or
density flow.

Wavy laminated, Turbulent or
L occ. mottled, density flow.
) bioturbated.
4530 .
Massive
sandstones.
Oil-stained
4535
'
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN
siliciclastic sediments carbonates others
T Aggrading/Backstepping
ii)clj,stone litharenite @ limestone "] chert I Fuvial (CP1) A
: B Estuarine (CP2) v Prograding
hal z ke i eat
snale greywacke @ dolomite IEI P I Bay/Lagoonal (CP3)
EI marl clayey sandstone @ sandy limestone z:‘gm{:a)coal [ Flood Plain (CP4)
. Upper Shoreface (SM1)
siltstone Ig calcareous sandstone Core condition: . hard coal Lower Shoreface (SM2) BOUNDARIES
|:| sandstone I:E :Iatﬁg;?g:g/:::r: @ Missing Core ﬁ halite Offshore/Shelfal (SM3) === | andward Migrating Unconformity
quartz B%] pebble-supported V Rubble gypsum- [ Gravity Flow (GF1) === Maximum Flooding Surface
arenite & conglomerate A ~4| anhydrite Il Decep Marine (DM1) =1 =1 Seaward Migrating Marine Unconformity
matrix-supported volcaniclastic === Flooding Surface/ Parasequence Boundary
E arkose E conglomerate sediment

SEDIMENTARY STRUCTURES

—_~ flute cast parallel A wave-ripple stromatolites
laminaton =~ lamination AA~
—[— groove cast «< «« cross- )02 normal graded A fault
«<«  |amination o0voo00
X% X X _| i © 000
tool marks 2007 i:r;:f]:reddmg 7 reversed [bedding = shale clast

U load casts

~~~ shrinkage

cracks \\\ - herring-bone " slump structures  ~~———" sharp, irregular
,~astriations/ cross-bedding convolute X
«¥ lineations -7 - low angle bedding - - — - gradational
~< fiymlr:setrlcal <Cflaserbedding QO nodules palaeocurrents:
PP . . ) /" azimuth
a_ asymmetrical - lenticular /™MW stylolites
= ripples F=F bedding /' trend

JJ})}) cross-bedding
— - trough

& HCS
000 imbrication

bed contacts:

/ / / 7/ cross-bedding

—sharp, planar

TRACE FOSSILS

JL  Asterosoma

@ Diplocraterion

Chondrites

Helminthopsis horizontalis

Macaronichnus segregatis

"
"

Ophiomorpha
Palaeophycus
Phoebichnus

Planolites

Vio Nl

Planolites (cf. montanus)

~~ Shell Debris

* Rootlets

Y Rosselia \\  General burow

25 mottling
Siphonichnus

\ Skolithos

B Teichichnus rectus

£ Teichichnus zigzag (well defined)
£ Teichichnus zigzag (diffuse)

> Terebellina

= Thalassinoides

@ Zoophycos




|
GRAIN SIZE NAME: A. ABU BAKAR  LOCATION: 22/29-151
_, | & SEDIMENTARY STRUCTURE | | DATE: 26 MAY 2014 UNIT: U-MID JURASSIC
O i ol | SHEET NO: 1/1 SCALE: 1cm : 5t
— P E = W L w
L 8 < 2 a2 40
|2 |wo|l X ~ 2 £ 2 a5
[ o (WO = X o @]
5| T [c3 o 5 < & W 82 DEPOSITIONAL
0|3 &< | 1] | | DESCRIPTION | PROCESSES
Bioturbated Medium energy
sandstones with deposition in quiet/
wavy laminations. | sheltered
environment.
TOP MIDDLE
L L S N NN 171270\~ | S
Massive black Low energy
siltstones with coal deposition close
fragments. to vegetated areas.
Sandstones with Occasional flooding
Y| trough cross- resulting in sand
A AL bedd|.ng. . deposition.
Massive siltsones
with leaching
—= =] and rootlets.
I
Silt and sandstones
layers with
LY leaching in parts.
< Iof <~ |
Massive shales with
\ lentcular sands.
Sandstones with
W27 % trough cross-
bedding.
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN
siliciclastic sediments carbonates others
fr:i)(,i’stone litharenite @ limestone chert - Fluvial (CP1) A Aggradlfg/BaCkSteppmg
shale greywacke @ dolomite IH peat = E:;u/:;zs:j?)cps) v Prograding
marl clayey sandstone E sandy limestone IH ;)“rgr\ﬁtr;;:oal Flood Plain (CP4)
. Upper Shoreface (SM1)
siltstone IEI calcareous sandstone Core condition: . hard coal Lower Shoreface (SM2) BOUNDARIES
[] sanastone [ atemating seta [X| Missing Core ] naie Offshore/Shelfal (SM3) | wm Landward Migrating Unconformity
7 . — , [ Gravity Flow (GF1) === Maximum Flooding Surface
H g?:r:}tze farae gsr?gllgr:g?aptgﬂed Rubble gm%me [ | Deep Marine (DM1) =1 =1 Seaward Migrating Marine Unconformity
[g arkose matrix-supported volcaniclastic === Flooding Surface/ Parasequence Boundary
conglomerate sediment

SEDIMENTARY STRUCTURES

— flute cast

—[— groove cast «< «« cross-

xxxx tool marks
U load casts

~~~ shrinkage
cracks

parallel
lamination

w wa\{e—ripple
=== lamination

<4 |amination
cross-bedding .°.%.°.°

Y planar - reversed | bedding
)}/ cross-bedding & HCS
——-trough

imbricati
/ / / 7/ cross-bedding 000 imbrication

normal }graded

M/\ stromatolites

XA fault

bed contacts:

—sharp, planar

TRACE FOSSILS

~~ Shell Debris

W\ General burow
mottling

rectus

NN\ - herring-bone e slump structures ~ ~~——sharp, irregular

,“astriations/ cross-bedding convolute i
«’¢’ lineations - low angle oY bedding - - — - gradational
~$ fiyn}r;\:trical <Cflaser bedding OO nodules palaeocurrents:

PP . A _ /' azimuth
a asymmetrical > lenticular /MW" stylolites
= ripples /' trend

£ Teichichnus zigzag (well defined)

JL Asterosoma * Rootlets

o)\ Chondrites Y Rosselia

@ Diplocraterion 6 Siphonichnus
uvw Helminthopsis horizontalis % Skolithos

2z:z Macaronichnus segregatis 8 Teichichnus

—> Ophiomorpha

< Palaeophycus £3  Teichichnus zigzag (diffuse)
O  Phoebichnus D Terebellina

== Planolites =L Thalassinoides

= Planolites (cf. montanus) @ Zoophycos




<

No clear bedding.

Pebble bed with large
clasts of shale & sst.

I
= GRAIN SIZE NAME: AABU BAKAR  LOCATION: 22/29-3
L] _ | -3 SEDIMENTARY STRUCTURE | | DATE: 14 FEB2013  UNIT: UPPER JURASSIC
e o L | | SHEET NO: 1/1 SCALE: 1 cm: 5 ft
> —_ — w L L
gl 3 |, 2 2 3 389
g5 3 (28] ¥ 5 2 £ & 23 WIRELNELOG
gzl I |22 5 5 o o & 383 - DEPOSITIONAL
Jo| I |u< | |01 | | [0 oapi 5| DESCRIPTION PROCESS
START OF CORE @ 13573 ft
Massive sandstones. High energy.

Deposited by
density or turbulent
flow.

Brownish grey sst.
cm-bedded. Laminated
in parts.

High energy.
Deposited by dilute or
high density turbulent
flow.

13q10

PRE:

136|30

4158 4156 4154 4152 4150 4148 4146 4144 4142 4140 4138

136|40

END OF CORE @ 13642 ft

Flaser laminated sands.

S Dark grey siltstones. Low to medium energy
— 00000 Crypto-burrows. deposition below fair
weather wave base.
Silty shale with rare or
S crypto-burrows
Dark grey siltstones. Low to medium energy
Rare burrows. deposition below fair
H & - Belemnite. weather wave base.
e O T DN M 1 T =
SETTTT G glossyfungitis.
E=4
e B Silty sandstones. Low to medium energy
Clay lining visible deposition below fair
around burrows. weather wave base.
g &
= g ¥
2 222222282d0,22.2 22 2222138 Cum s/ 1 wms nd ¢

LITHOLOGY

siliciclastic sediments

clay,
mudstone

shale

EI marl
siltstone
I:I sandstone

quartz
arenite

E arkose

carbonates

@ limestone :y"
ﬁ dolomite
. brown coal
E sandy limestone Ig (iignite)
. hard coal

@ halite

gypsum-
24 anhydrite

[

litharenite
Y7,
IEI calcareous sandstone Core condition:
I:E & Missing Core
55 77 R

= ubble

greywacke

clayey sandstone

alternating strata
sandstone/shale
pebble-supported
conglomerate

g matrix-supported
24l conglomerate

volcaniclastic
sediment

FACIES ASSOCIATIONS

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)
Deep Marine (DM1)

STACKING PATTERN

A Aggrading/Backstepping

v Prograding

BOUNDARIES

=== | andward Migrating Unconformity

=== Maximum Flooding Surface

== Seaward Migrating Marine Unconformity

=== Flooding Surface/ Parasequence Boundary

SEDIMENTARY STRUCTURES

—_~ flute cast

—[— groove cast
xxxx tool marks
U load casts

~~~ shrinkage
cracks

~striations/

lineations

s
ey

& symmetrical - faqer bedding

~— ripples

a asymmetrical

— ripples

parallel A wave-ripple stromatolites
lamination =~ == lamination M/\
a;flt;rgsil:_ation ;’;-‘;-;-'Q- normal ) graded A fault

| : o000
Y22/724 f:rpo;iabreddmg Z.%'-" reversed | bedding
JJ}}/)/ cross-bedding ;% HCS bed contacts:
——-trough

9 000 imbrication —sharp, planar

/ 7/ / / cross-bedding
NN\ - herring-bone
cross-bedding

e slump structures -~ sharp, irregular

convolute

- low angle s bedding - — — —gradational
0O nodules palaeocurrents:
) /" azimuth
/W™ stylolites
/| trend

TRACE FOSSILS
&

=

Asterosoma
Chondrites
Diplocraterion

Helminthopsis horizontalis

n

Macaronichnus segregatis

Ophiomorpha
Palaeophycus
Phoebichnus

Planolites

V]o Ny

Planolites (cf. montanus)

~

A\S

* Rootlets
Y Rosselia
6 Siphonichnus

“ Skolithos

g Teichichnus rectus

Shell Debris

General burow

mottling

£ Teichichnus zigzag (well defined)

£ Teichichnus zigzag (diffuse)
D Terebellina
=L Thalassinoides

a@m  Zoophycos




|
GRAIN SIZE NAME: A. ABU-BAKAR  LOCATION: 22/29-6S2
_, | & SEDIMENTARY STRUCTURE DATE: 27 MAY 2014 UNIT: UPPER JURASSIC
@) w ol | SHEET NO: 1/1 SCALE: 1cm: 5 ft
> = = W w
g8 7 > Y Qg
~ @) < > m) Z m o
E 6' ﬂ 8 5 = <z( é E g 8 WIRELINE LOG
% E S:): % O » %) O o Om R DEngITSIgNéL
ol 3 [EZ | 10| | | e o 5| DESCRIPTION PROCESSE
Depth
o END OF CORE @ 15670 ft (m MD)
2 Massive, oil-stained| Medium to high
| 4780 sandstones. energy deposition
faint bioturbation below fair-weather
= : wave base.
ST N N Silty, oil-stained
Al f N \ N sandstones.
! faint bioturbation
o |
D b
& Massive, oil-stained
A sandstones.
] no bioturbation
o | 1790
o
'\—
o
ot
~
w |
o F
N
N
o 1800
ol
™
N
w©
S A Bioturbated silty Low energy
5T PN \ shales. Rare sandy | deposition
Tk N beds with ripples. | below storm-
- 1\ \ 1810 weather wave
AAA AAA | base. Occasional
PPN sand transported
END OF CORE @ 15749.4 ft by storm surge or
hyperpycnal flow.

LITHOLOGY
siliciclastic sediments

litharenite

clay,
mudstone

shale
marl
siltstone
I:I sandstone
IE quartz
arenite

E arkose

clayey san
I:E alternating
sandstone

@ matrix-sup

\
greywacke

Igl calcareous sandstone Core condition:

pebble-supported
B2d conglomerate

ol conglomerate

others

chert
IEI peat

carbonates

@ limestone
@ dolomite

dstone E sandy limestone

strata

Jehale M Missing Core

ﬁ halite

ported

IEI brown coal
(lignite)

. hard coal

% A~] gypsum-
Rubbl Iy
ubble anhydrite
volcaniclastic
sediment

FACIES ASSOCIATIONS

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)
Deep Marine (DM1)

STACKING PATTERN

A Aggrading/Backstepping

v Prograding

BOUNDARIES

=== | andward Migrating Unconformity

=== Maximum Flooding Surface

=1 = Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

~~~ shrinkage

/ / / 7/ cross-bedding

SEDIMENTARY STRUCTURES

— flute cast parallel A wave-ripple stromatolites
lamination =~ ==~=="lamination M/\
—[— groove cast «< ««cross- AP fault
2z |gmination PPN normal graded A
%% % | i 2,000 .
tool marks 00/ cross-bedding > reversed | bedding
225 - planar —~__
v load casts _////// cross-bedding } HCS bed contacts:
—-trough

000 imbrication

cracks \\\ - herring-bone V" slump structures ~ ~~——sharp, irregular
,“astriations/ cross-bedding convolute i
«’¢" lineations - low angle oY bedding -~ -~ gradational
__ S symmetrical = flaserbedding OO nodules palaeocurrents:
ripples A azimuth
a asymmetrical - lenticular /MW" stylolites
ripples /' trend

—sharp, planar

TRACE FOSSILS
JL Asterosoma

A

@ Diplocraterion

Chondrites

Helminthopsis horizontalis

"
"
"

Macaronichnus segregatis
Ophiomorpha
Palaeophycus
Phoebichnus

Planolites

Vio Ny

Planolites (cf. montanus)

Rootlets ~~ Shell Debris

W\ General burow
mottling

Rosselia
Siphonichnus
Skolithos
Teichichnus rectus
Teichichnus zigzag (well defined)
Teichichnus zigzag (diffuse)
Terebellina

Thalassinoides

AEDD D @me <<

Zoophycos




T I I
N GRAIN SIZE NAME: AABU BAKAR ~ LOCATION: 22/30A-1
Ui _ |_& SEDIMENTARY STRUCTURE | | pATE: 12 Feb 2013 UNIT
> O L % SHEET NO: 11 SCALE:1cm: 51t
1= © :: 5 |-_1|J L_llJ o
c|E 9 0 > @) Z m o
wl o |8 § 5 2 & B &3 WRELNELOG
| £ ol © & & G a Om R DEPOSITIONAL
Jol 5 |2 | [y | | 1o gap o| DESCRIPTION PROCESS
o
31
S__
13 START OF CORE @ 15251t
=7
S Silty sandstones. | Relatively low
] NS Bioturbated. energy, low
] sedimentation rate
3 NS\ .
8 allowing fauna to
< 3 1 W .
; flourish.
E N \
© ]
el
g Massi N
] assive, Relatively high
; I sructureless. energy.
87 Density flow.
<
o |
©
$7 |
E 1
~
g
NE W Silty sandstones. | Relatively low
E Bioturbated. energy, low
%_ﬁ sedimentation rate
hE _ allowing fauna to
] L Silty sandstones. | fiourish.
© R Bioturbated.
o
<
§ E NSRS
< |
1 \ RS |
] I ]
E Massive, Relatively high
© 7]
A= sructureless. energy.
] Density flow.
o~
§—: END OF CORE @ 153171t
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN
siliciclastic sediments carbonates others
T Aggrading/Backstepping
o8 one ltharenite [ timestone ] chert B Fuvial (CP1) A
: B Estuarine (CP2) v Prograding
7 ki i t
] shee greywacke [ soomie I Bl Bay/Lagoonal (CP3)
EI marl clayey sandstone @ sandy limestone Zir;r‘?i’?e;:oal Flood Plain (CP4)
U Shoref: SM1
siltstone Ig calcareous sandstone Core condition: . hard coal pper Shorefacs ( )
Lower Shoreface (SM2) | BOUNDARIES
I:I sandstone I:E :gﬁg;?grr:g/:g:g & Missing Core % halite Offshore/Shelfal (SM3) m== |andward Migrating Unconformity
quartz F%5q pebble-supported V Rubble “~] gypsum- [ Gravity Flow (GF1) === Maximum Flooding Surface
IE arenite conglomerate anhydrite [ | Deep Marine (DM1) =+ =1 Seaward Migrating Marine Unconformity
5 matrix-supported volcaniclastic === Flooding Surface/ Parasequence Boundary
IE arkose conglomerate IEI sediment
SEDIMENTARY STRUCTURES TRACE FOSSILS
—~ flute cast Ipae::ier‘I:tlion %g%i;&ﬂe M/\ stromatolites JL Asterosoma * Rootlets Shell Debris
—[—groove cast «< ««cross- .22« normal ) graded A fault f)\ Chondrites Y Rosselia U General burow
<4t |amination cvooo 5 mottling
xxx x tool marks I f;,;)o;i_abredd”.,g .2.000 reversed | bedding @ D|p|0f:rater|o.n A A % Slph-omchnus
U load casts _//////cross-bedding & HCS bed contacts: v Helminthopsis horizontalis Skolithos
shrinkage //// ;:rt::fk:]edding ©o0 imbrication sharp, planar === Macaronichnus segregatis 8 Teichichnus rectus
cracks NN\ - herring-bone  © " slump structures  ~~—— sharp, irregular —> Ophiomorpha £ Teichichnus zigzag (well defined)
,astriations/ cross-bedding convolute .
v+ lineations - low angle 77T pedding - - — - gradational < Palaeophycus £3  Teichichnus zigzag (diffuse)
,\As/fi);r‘;::trical =<Cflaserbedding (O O nodules palaeocurrents: (O Phoebichnus o Terebellina
__a asymmetrical = lenticular /™M™ stylolites /" azimuth — Planolites = Thalassinoides
fipples / trend = Planolites (cf. montanus) @ Zoophycos




GRAIN SIZE
& SEDIMENTARY STRUCTURE

NAME: A. ABU BAKAR

DATE:

25 JUNE 2014

LITHOLOGY

FACIES
ASSOCIATION
CLAY

SHEET NO: 1/1

LOCATION: 22/30A-6
UNIT: UPPER JURASSIC
SCALE: 1cm: 51t

PEBBLE
COBBLE
BOULDER

DESCRIPTION

DEPOSITIONAL
PROCESSES

Cross-bedded
sandstones.

Sandy siltstones
with rootlets and
slumpings.

Dark grey very
siltstones with
abundant rootlets.

Silty sandstones
with abundant
bioturbation and
slumpings.

END OF CORE @ 15208 ft

LITHOLOGY
siliciclastic sediments

clay,
mudstone

shale
marl
siltstone
I:I sandstone

quartz
arenite

E arkose

litharenite

\

clayey sandstone

IEI calcareous sandstone Core condition:
I:E alternating strata M Missing Core

sandstone/shale
/
Rubble

< | greywacke

pebble-supported
conglomerate

% matrix-supported
Zal conglomerate

carbonates others

E limestone :v; chert

Q dolomite IH peat

@ ndy limeston IH brown coal
sandy limestone (ignite)

. hard coal
@ halite

gypsum-
A4 anhydrite

volcaniclastic
sediment

FACIES ASSOCIATIONS

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)
Deep Marine (DM1)

STACKING PATTERN

A Aggrading/Backstepping

v Prograding

BOUNDARIES

=== | andward Migrating Unconformity

=== Maximum Flooding Surface

== Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

SEDIMENTARY STRUCTURES

—_~ flute cast

—[— groove cast
xxxx tool marks
U load casts

~~~ shrinkage
cracks
,astriations/

«“¢’ lineations

s_symmetrical
ripples

a asymmetrical

= ripples

parallel A wave-ripple
lamination ~<=~=|amination
«¢ zecross- 0 e
22 |amination RRREY normal graded
| ; ©o0oo
11y7y CrOSSDEAdINg DLD o ersed bedding
===~ - planar —~__
JJ})}) cross-bedding } HCS
— —-trough

imbricati
/ / / 7/ cross-bedding 000 imbrication

NN\ - herring-bone
cross-bedding

77 slump structures

convolute
A low angle bedding
<Cflaserbedding QO nodules
= lenticular /“\WS" stylolites

<75 bedding

M/\ stromatolites

A fault

bed contacts:
—sharp, planar
~~——sharp, irregular
- — — —gradational
palaeocurrents:

A azimuth

/

trend

b
PN

S

"
"
"

Vio Ny

TRACE FOSSILS

Asterosoma

Chondrites

Diplocraterion
Helminthopsis horizontalis
Macaronichnus segregatis
Ophiomorpha
Palaeophycus
Phoebichnus

Planolites

Planolites (cf. montanus)

* Rootlets

Y Rosselia

~~ Shell Debris

W\ General burow
mottling
6 Siphonichnus

\ Skolithos
8 Teichichnus rectus
£ Teichichnus zigzag (well defined)
£ Teichichnus zigzag (diffuse)
< Terebellina

=L Thalassinoides

@ Zoophycos




| |
I
E GRAIN SIZE NAME: A. ABU-BAKAR  LOCATION: 22/30B-11
m — | & SEDIMENTARY STRUCTURE DATE: 25 JUN 2013 UNIT: UPPER JURASSIC
N o) Ly o | SHEET NO: 1/1 SCALE: 1 cm: 5 ft
[ w w
— Q < 2 3 10
Ehlo |Ugl £ 5 2 £ 3@ 33 WRELNELOG
9| |92 © & & © & Oa - DEPOSITIONAL
a0 I |e< | 111011 | | [0 gapi o| DESCRIPTION PROCESS
O: ] START OF CORE @ 16456 ft
S = J “\'~|
Generally massive | High energy
sandstones with deposition in
occasional density or turbulent
laminations. flow.
Qil stained.

5025

5030

Broken-up core

J B =
2 s I
= =>4
\ -
DR

5040

5045

WL

5050

5055

5060

Intensely bioturb.
sandstones.

Generally mottled
sandstones with
occational
burows.

Medium energy
deposition below
fair-weather wave
base. Slow rate
of sedimentation
allowing fauna to
flourish.

5065

5070

5075

\

1 END OF CORE @ 16640 ft

Faint cross beds
coaly materials.

Generally mottled
sandstones with
occational
burows.

LITHOLOGY
siliciclastic sediments

litharenite
¥
hevd
clayey sandstone

z
calcareous sandstone Core condition:

I:E M Missing Core

carbonates

clay,
mudstone

shale
marl
siltstone
I:I sandstone

greywacke

E sandy limestone

alternating strata
sandstone/shale

quartz pebble-supported Rubble
arenite conglomerate ﬁ

matrix-supported
conglomerate

E arkose E

others

brown coal

ﬂ (lignite)
. hard coal
@ halite

gypsum-
A4l anhydrite

volcaniclastic
sediment

FACIES ASSOCIATIONS

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)
Deep Marine (DM1)

STACKING PATTERN

A Aggrading/Backstepping

v Prograding

BOUNDARIES

=== | andward Migrating Unconformity

=== Maximum Flooding Surface

=1 = Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

SEDIMENTARY STRUCTURES

— flute cast parallel A wave-ripple
lamination =~ ==~=="lamination
—[— groove cast «< ««cross- RPN
22 |amination XA normal graded
_ i © 000
xxxx tool marks 0 cross-bedding .%.%°.¢ reversed | bedding
225 - planar ',_\
v load casts ////// cross-bedding } HCS
— —-trough

000 imbrication

~~~ shrinkage / // / cross-bedding

cracks \\\ - herring-bone V" slump structures
,astriations/ cross-bedding convolute
«¥ lineations - - low angle bedding
__§ symmetrical ~_~ ;
== oples flaser bedding QO nodules
__a asymmetrical 3% lenticular /MW" stylolites
“ ripples <7 bedding

M/\ stromatolites

A fault

bed contacts:
—sharp, planar
~~——sharp, irregular
- — — —gradational
palaeocurrents:

e
7

azimuth

trend

TRACE FOSSILS

JL Asterosoma
'2\ Chondrites
@ Diplocraterion
uvw Helminthopsis horizontalis
2zz Macaronichnus segregatis
—> Ophiomorpha
<= Palaeophycus
O  Phoebichnus
== Planolites
== Planolites (cf. montanus)

Rootlets ~~ Shell Debris

W\ General burow
mottling

Rosselia
Siphonichnus
Skolithos
Teichichnus rectus
Teichichnus zigzag (well defined)
Teichichnus zigzag (diffuse)
Terebellina

Thalassinoides

BFEOD 0@

Zoophycos




I
5 GRAIN SIZE NAME: A. ABU-BAKAR  LOCATION: 22/30B-15S1
o ~ & SEDIMENTARY STRUCTURE DATE: 26 JUN 2013 UNIT: UPPER JURASSIC
o > o) Lu | | SHEET NO: 1/2 SCALE: 1 cm : 5 ft
I: w [T
g2 |ec| = - 2 22 23
£ 5 |w = WIRELINE LOG
@ %J T [0 % a =2 S W 39 - DEPOSITIONAL
S8l 5 |£% | 1101 | | o oo 5| DESCRIPTION PROCESS
] START OF CORE @ 18535 ft
—— Generally massive | High energy
sandstones. deposition by
Partly laminated density or
with black silt. turbulent flow.

) N
1 - \\
38 ST
it S
1 ) . 2
] - S
E =\
ol
o
m.g \\ -
| — \\
Is \ W\
S
; Wl
>
83
[ W=
1 \ =
5 BN
J 8 \\ —
S18
LS
1 _ N
e V| =
1o \ -
O.E
=
I8 S
1ol — \\

W\

\

22
\ \

W\

\

\

= N
/
N -
= N
= g
] -
= g
> <
g -
7

END OF CORE @ 19051.3 ft

Highly bioturbated
sandstones

Intensely
bioturbated
sandstones

Highly bioturbated
sandstones

Generally rare
bioturbated
sandstones.

Broken-up core.

Clearer burrows.

Burrows generally
lack clay linings.

Sheared burrow

Medium energy
deposition below
fair-weather wave
base.

Slow rate of
deposition allowing
fauna to fluorish.

LITHOLOGY

siliciclastic sediments

clay,
mudstone

shale
marl
siltstone
I:I sandstone
IE quartz

arenite

E arkose

litharenite
>
clayey sandstone

greywacke

IEI calcareous sandstone Core condition:

M Missing Core

alternating strata
sandstone/shale
pebble-supported
conglomerate
matrix-supported
conglomerate

[
=
&

Rubble

carbonates

E limestone
Q dolomite

E sandy limestone

brown coal
(lignite)

. hard coal
@ halite

gypsum-
A4l anhydrite

volcaniclastic

sediment

FACIES ASSOCIATIONS

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)

|
[ | Deep Marine (DM1)

STACKING PATTERN

A Aggrading/Backstepping

v Prograding

BOUNDARIES

=== | andward Migrating Unconformity

=== Maximum Flooding Surface

=1 = Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

SEDIMENTARY STRUCTURES

=~ flute cast

—[— groove cast
xxxx tool marks
U load casts

~~~ shrinkage
cracks
,“astriations/
«“«’ lineations
S symmetrical
~— ripples

a asymmetrical <

== ripples

parallel A wave-ripple stromatolites
lamination ~<=~="|amination M/\
“us 44 Cross- IO fault
w2 |gmination JOCRAR normal graded 1%
| H © 000
11y7y OrOSSDEAdING WDLED o ersed bedding
===~ - planar —~__
_JJ}}}/ cross-bedding } HCS bed contacts:
——-trough

000 imbrication

/ / / 7/ cross-bedding
NN\ - herring-bone
cross-bedding

U7 slump structures
convolute

—sharp, planar

- low angle bedding - — — — gradational
=Cflaserbedding (OO nodules palaeocurrents:
i A azimuth
/"W stylolites
/' trend

~~—— sharp, irregular

TRACE FOSSILS
JL Asterosoma

A
S

Chondrites
Diplocraterion
Helminthopsis horizontalis

Macaronichnus segregatis

"
"

Ophiomorpha
Palaeophycus
Phoebichnus

Planolites

Vio Ny

Planolites (cf. montanus)

* Rootlets

Y Rosselia

~~ Shell Debris

\\  General burow
mottling
6 Siphonichnus

% Skolithos
g Teichichnus rectus
£ Teichichnus zigzag (well defined)
£ Teichichnus zigzag (diffuse)
<> Terebellina

=% Thalassinoides

@ Zoophycos




Coal and shale
layers.

Silty sandstones.
some bioturbation

Bioturbated sand
with ripple lamina-
tions.

Massive sands with
occasional cross
lamination and rip-

| |
I
E GRAIN SIZE NAME: AABU-BAKAR  LOCATION: 22/30B-15S1
L] _ | & SEDIMENTARY STRUCTURE | | DATE: 27 JUN 2013 UNIT: UPPER JURASSIC
il o) Ly o | SHEET NO: 272 SCALE: 1cm: 5 ft
— L L
O} ':( 5 4 a0
EE| 2|90l = » 2 £ 8 &3
E A WIRELINE LOG
8% % 5% a 53 & W g9 = DEPOSITIONAL
a0 3 E < | | 1111 | | | | 150 gAPI o| DESCRIPTION PROCESS
o
AN
[qp
212
B START OF CORE @ 19325 ft Black shales
interbed
with grey silts.

Deposition of dead
plant materials in
low energy setting.

Low to medium
energy deposition
in restricted area.

High to medium
energy deposition
in variable flow
condition in
restricted inshore
area.

END OF CORE @ 19374 ft

up clasts.

LITHOLOGY
siliciclastic sediments

litharenite
greywacke

clay,
mudstone

siltstone
I:I sandstone

quartz
arenite

E arkose

Ig calcareous sand:

[H

? pebble-supporte
B conglomerate

E conglomerate

clayey sandstone

alternating strata
sandstone/shale

carbonates

@ sandy limestone

stone Core condition:

& Missing Core

d Rubble

matrix-supported

others

brown coal
(lignite)

. hard coal
% halite

gypsum-
A4l anhydrite

volcaniclastic
sediment

FACIES ASSOCIATIONS

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)
Deep Marine (DM1)

STACKING PATTERN

A Aggrading/Backstepping

v Prograding

BOUNDARIES

=== | andward Migrating Unconformity

== s Maximum Flooding Surface

=1 =1 Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

SEDIMENTARY STRUCTURES

—~ flute cast parallel
lamination
—[— groove cast «< ««cross-

<« |amination

cross-bedding
il planar

)}/ cross-bedding
gh

- -trou

xxxx tool marks
U load casts

~~~ shrinkage / // / cross-bedding

cracks \N\\ - herring-bone
,~striations/ cross-bedding
¢“¢’ lineations - low angle

s symmetrical
~—  ripples
«A@qsymmetrlcal
— ripples

=C flaser bedding

== lenticular

A wave-ripple

=== lamination

ovooo

.O Ooco
%% reversed
’_\
==
000 imbrication

HCS

77 slump structures

convolute
bedding

O O nodules

/MW" stylolites

bedding

M/\ stromatolites

'« normal }graded

TRACE FOSSILS

JL  Asterosoma

42\ Chondrites

A fault
~ shale clast @ Diplocraterion
bed contacts: v Helminthopsis horizontalis
sharp, planar <2z Macaronichnus segregatis
~~—sharp, irregular —> Ophiomorpha
- — — —gradational <— Palaeophycus
palaeocurrents: O Phosbichnus
/7 azimuth == Planolites
/ trend <= Planolites (cf. montanus)

~~ Shell Debris

* Rootlets

Y Rosselia \\  General burow

6 mottling
Siphonichnus

% Skolithos
B Teichichnus rectus
£ Teichichnus zigzag (well defined)
£ Teichichnus zigzag (diffuse)
< Terebellina

=L Thalassinoides

@ Zoophycos




|
GRAIN SIZE NAME: A. ABU BAKAR  LOCATION: 22/30C-13
_, | & SEDIMENTARY STRUCTURE | | DATE: 29 MAY 2014 UNIT: UPPER JURASSIC
> ®) w ol | SHEET NO: 1/1 SCALE:1cm:2m
|0 E w oy
(S < 2 3 10
T 6‘ ﬂ O Z = = é oM om D)
FlE 13l 3 72 & & & 83 DEPOSITIONAL
(T =
o35 |2 | i1l | | DESCRIPTION | PROCESSES
START OF CORE @ 6265 m
Massive black clay
K S R PR R e annnnhunnhanannnnnnnunnnunnnnnnnnhaasnnannnunnnnnnnunnnafannnnnnnnnnnnnnnnnnnnns
\ Dark grey very Medium energy
fine sst. Intense deposition below
\ bioturbation. fair-weather wave
base.
W
<
W
W
W
W
W
W
END OF CORE @ 6289 m
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN
siliciclastic sediments carbonates others
Aggrading/Backsteppi
lei‘é’stone Iitharenite E limestone "ry| chert Bl Fiuvial (CP1) A ggrading/Backstepping
iy _ I Estuarine (CP2) Prograding
shale greywacke Q dolomite IH peat B Bay/Lagoonal (CP3) v
marl clayey sandstone @ sandy limestone ﬂ ;)lirgr\:tr;;:oal Flood Plain (CP4)
Upper Shoreface (SM1)
siltstone IEI calcarec-aus sandstone Core condition: . hard coal Lower Shoreface (SM2) BOUNDARIES
I:I sandstone I:E 22%2?222/:::: M Missing Core @ halite Offshore/Shelfal (SM3) m== |_andward Migrating Unconformity
quartz [55] pebble-supported 77 Rubbl ~~] gypsum- [ Gravity Flow (GF1) === Maximum Flooding Surface
arenite 84 conglomerate ubbe anhydrite [ ] Deep Marine (DM1) =1 =1 Seaward Migrating Marine Unconformity

E arkose

% matrix-supported
Zal conglomerate

volcaniclastic
sediment

Flooding Surface/ Parasequence Boundary

SEDIMENTARY STRUCTURES

—_~ flute cast

—[— groove cast
xxxx tool marks
U load casts

~~~ shrinkage
cracks
,astriations/

«“«’ lineations

s_symmetrical
~— ripples
__a asymmetrical
— ripples

parallel A wave-ripple
lamination =~ <=~=|amination
«¢ 22 Cross- 0 et e
22 |amination RRREX normal graded
_ i © 000
2007 cross-bedding .%.%°.¢ reversed
===~ - planar —~__
JJ})}) cross-bedding } HCS
——-trough . L
Q00 imbrication

/ / / 7/ cross-bedding
NN\ - herring-bone
cross-bedding

convolute
A low angle bedding
<Cflaser bedding QO nodules
/“\WS" stylolites

M/\ stromatolites

bedding

77 slump structures

A fault

bed contacts:
—sharp, planar
-~ sharp, irregular
— — — — gradational
palaeocurrents:

A
/!

azimuth

trend

b
PN

S

"

Vio Ny

TRACE FOSSILS

Asterosoma

Chondrites

Diplocraterion
Helminthopsis horizontalis
Macaronichnus segregatis
Ophiomorpha
Palaeophycus
Phoebichnus

Planolites

Planolites (cf. montanus)

Rootlets ~~ Shell Debris

W\ General burow
mottling

Rosselia
Siphonichnus
Skolithos

Teichichnus rectus

Teichichnus zigzag (well defined)

Teichichnus zigzag (diffuse)

DO 0 ameso<<»

Terebellina

L
r

Thalassinoides

f

A

Zoophycos




I
GRAIN SIZE NAME: AABU-BAKAR  LOCATION: 23/26B-15
_, | & SEDIMENTARY STRUCTURE DATE: 24 SEPT 2013 UNIT: UPPER JURASSIC
@) L vl | SHEET NO: 1/2 SCALE:1cm:5ft
> = - w L L
= Q '<T: 2 3 40
|:,_: 6| ﬂ 8 5 - <z( é E 8 8 WIRELINE LOG
L1 E Qg © @ & O a OB R DEPOSITIONAL
Depth
= (m MD)
LO—
©
START OF CORE @ 15515 ft 4740

7 Oil stained, generally High energy, density
o massive m-crs sst. flow deposits.
N
2 =

_ — Highly bioturbated Generally quiet, low

Vs siltstones interbedded | energy with occasional

o moderately bioturbated | pulses of coarser
™ black mudstones. materials in stormy
lom .
0 =] weather or carried by
Al hyperpyctnal flow.

- S

- ==
St 4750
o
©
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N END OF CORE
. @ 15576.6 ft
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN
siliciclastic sediments carbonates others

clay,
mudstone

siltstone
I:I sandstone

quartz
arenite

E arkose

litharenite
greywacke
clayey sandstone

lgl calcareous sandstone Core condition:

& Missing Core

I:B alternating strata
sandstone/shale

{ pebble-supported
conglomerate
matrix-supported
conglomerate

E sandy limestone

Rubble

brown coal
(lignite)

. hard coal
@ halite

gypsum-
~4| anhydrite

IEI volcaniclastic

sediment

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)
Deep Marine (DM1)

A Aggrading/Backstepping

v Prograding

BOUNDARIES

=== | andward Migrating Unconformity

== s Maximum Flooding Surface

=1 = Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

SEDIMENTARY STRUCTURES

—_~ flute cast

—[— groove cast
xxxx tool marks
U load casts

~~~ shrinkage
cracks
,1astriations/
«"v’ lineations
s symmetrical
ripples
,\,@qsymmetr|cal
—  ripples

/ / 7/ / cross-bedding
\\\ - herring-bone

cross-bedding

7" slump structures

parallel A wave-ripple stromatolites
lamination =" lamination AA~
«¢ 2¢Cross- 0 e e
eoces fault
2t |amination oo NOrmal ) graded N

_ i © o000
11777 ©958 bedding 2357 eversed bedding
= - planar
)}/ cross-bedding & HCS bed contacts:
— —-trough

9 000 imbrication sharp, planar

~~— sharp, irregular

convolute )
- low angle bedding - — — — gradational
=Cflaser bedding OO nodules palaeocurrents:
) /" azimuth
/"MW stylolites
/' trend

TRACE FOSSILS

JL Asterosoma

@ Diplocraterion

Chondrites

Helminthopsis horizontalis

Macaronichnus segregatis

"
"
"

Ophiomorpha
Palaeophycus
Phoebichnus

Planolites

Vo Ny

Planolites (cf. montanus)

~~ Shell Debris

* Rootlets

Y Rosselia \\ General burow

mottling
6 Siphonichnus

% Skolithos

g Teichichnus rectus
£ Teichichnus zigzag (well defined)
£ Teichichnus zigzag (diffuse)
<> Terebellina

== Thalassinoides

@@ Zoophycos
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GRAIN SIZE NAME: AABU-BAKAR  LOCATION: 23/26B-15
_ | & SEDIMENTARY STRUCTURE | | DATE: 24 SEP 2013 UNIT: FULMAR
®) I ol | SHEET NO: 2/2 SCALE:1cm: 5t
on F— = w L
= Q |<T: 2 3 1 0
Tl [@3] 3 5 2 £ 8 83
= —J = Ll
| Zlcgl o & & ©a Oo DEPOSITIONAL
ol 35 |22 | 11111 | | DESCRIPTION | PROCESSES
START OF CORE
@ 16042 ft
& % Intensely bioturbated | Low sedimentation rate
sandstones with where organisms are
occasional fractures. able to flourish. Shallow
water below the fair
N AN weather wave base.
W
$=1
N -
\ N
N
NN
&
W
W a
-
Generally massive High energy deposition
sandstones with perhaps caused by
occasional fractures storm.
A and low bioturbation.
=== Occasional ripple
laminations.
A
- . .
High to intensely Low sedimentation rate
bioturbated sandstones| \yhere organisms are
able to flourish. Shallow
water below the fair
W weather wave base.
p
W
A\
$=1
g=% W
-
=1 Glossifungitis layer Hard surface
representing
_ break in sedimentation.
L N\
o =
s
; : -
W
(S
&
-
N
&
N
W
N
\
\ \
END OF CORE
@ 16254 ft
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN
siliciclastic sediments carbonates others

clay,
mudstone

shale
marl
siltstone
I:I sandstone

quartz
arenite

II% arkose

litharenite
clayey sandstone
Ig calcareous sandstone Core condition:
I:E & Missing Core
z /
Rubble
/

@ limestone
@ dolomite

@ sandy limestone

greywacke

alternating strata
sandstone/shale
pebble-supported
conglomerate
matrix-supported
conglomerate

x

chert
IEI peat

brown coal
(lignite)

. hard coal
E halite

gypsum-
A4l anhydrite

volcaniclastic
sediment

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)
Deep Marine (DM1)

A Aggrading/Backstepping

v Prograding

BOUNDARIES

=== | andward Migrating Unconformity

=== Maximum Flooding Surface

=1 =1 Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

SEDIMENTARY STRUCTURES

—~ flute cast

—[— groove cast

xxxx tool marks
U load casts

~~~ shrinkage
cracks
,~striations/
¢’ lineations
__ S symmetrical
~—ripples

a asymmetrical :

— ripples

parallel A wave-ripple
lamination == lamination
«s #ccross- e
“«<  |amination 9coo graded
| H ©o0oo
224 ?Ezi;eddlng "% reversed | bedding
JJJ})/ cross-bedding ;% HCS
—-trough . o
000 imbrication

/ / / 7/ cross-bedding
\N\\ - herring-bone
cross-bedding

77 slump structures

convolute
- low angle bedding
S=<Cflaser bedding OO nodules
=== lenticular /MW" stylolites

M/\ stromatolites

X fault

bed contacts:
—sharp, planar
~~—~— sharp, irregular
- — — —gradational
palaeocurrents:

e
Ve

azimuth

trend

TRACE FOSSILS

JL  Asterosoma

42\ Chondrites
g

Diplocraterion
Helminthopsis horizontalis

Macaronichnus segregatis

"
"
"

Ophiomorpha
Palaeophycus
Phoebichnus

Planolites

V) o Ny

Planolites (cf. montanus)

~~ Shell Debris

* Rootlets

Y Rosselia \\ General burow

mottling
6 Siphonichnus
% Skolithos
B Teichichnus rectus
£ Teichichnus zigzag (well defined)
£ Teichichnus zigzag (diffuse)
> Terebellina
=% Thalassinoides

@ Zoophycos
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GRAIN SIZE NAME: A. ABU-BAKAR  LOCATION: 29/02A-2
_, | & SEDIMENTARY STRUCTURE DATE: 23 SEPT 2013 UNIT: UPPER JURASSIC
> ) w ol | SHEET NO: 1/1 SCALE:1cm:5ft
g3 E S5 4 YUa
T 2 |lag| = = S Z @ {3 WRELINELOG
= o = o O
5| £ |29 o 5 < & W 82 &R DEPOSITIONAL
ol s |£2 IR | | [0 onei o| DESCRIPTION | PROCESSES
START OF CORE @ 12717 ft |DEPTH
(m MD) Medium to hi
. . gh
SR\
SUANSUSA ngr(;lytbloturbated energy deposition
iin sdontes.. | but slow enough
N W I un ?n MPPI® 1 rate allowing
== =% gmma. 'OnT' hell for fauna to
L. fccas'o?a shell | fluorished.
T = OXTT 0 ragments. Sheltered from
== Glossifungitis.
N = Bioturbated sand-
stone. High to medium
energy deposition
in restricted area.
Massive,
oil-stained
sandstones.
0
% \‘\I\ ------------------- e o I L L L L L L L L R e R L L
Massive sst. High energy
Abundant coaly deposition.
materials. Unidirectional flow.
Occasionally Close to vegetated
| laminated or area.
cross-bedded.
8 Lack of
R_ bioturbation.
— 3900
o
o
N1
AN |
o
o
o
AN |
o 0
o0
oN
S Y,
N {
| )
(?'a & == &L Genera"y Medium to hlgh
& 3920 massive or mottled| energy deposition
o v Ny Abundant bio- but slow enough
- turbation. rate allowing
A for fauna to
3 v fluorished
oo uorished.
oN
— & é[
_ R\ A\l
o AU S
£_ h\! W W
oN
- a N F=4
- IS A Ripple lamination.
~= AR 3980 Less bioturbation.
N VN
] & a2 &
N s 2 2
w—
™ NP
] F=% P=Y
s &£ &
=2 [ 0
F=4 g
END OF CORE @ 12894 ft

LITHOLOGY
siliciclastic sedi

clay,
mudstone

shale
marl
siltstone
I:I sandstone

quartz
arenite

E arkose

ments carbonates

T

litharenite

\

greywacke

clayey sandstone

IEI calcareous sandstone Core condition:
alternating strata @ Missing C

I:E sandstone/shale ssing ore

B%| pebble-supported Rubble
/A

@ sandy limestone

D2

22 conglomerate

E matrix-supported
ol conglomerate

others

brown coal

IEI (lignite)
. hard coal
E halite

gypsum-
A4l anhydrite

volcaniclastic
sediment

FACIES ASSOCIATIONS

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)

v Prograding

STACKING PATTERN

A Aggrading/Backstepping

Lower Shoreface (SM2) | BOUNDARIES
Offshore/Shelfal (SM3)
Gravity Flow (GF1)

Deep Marine (DM1)

=== | andward Migrating Unconformity

=== Maximum Flooding Surface

=1 = Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

— flute cast

—[— groove cast
xxxx tool marks
U load casts

~~~ shrinkage
cracks
,astriations/
«"¢’ lineations
s_symmetrical
~— ripples
a asymmetrical

~<

—ripples

SEDIMENTARY STRUCTURES

parallel A wave-ripple
lamination =~ “<=~2=|amination
«¢ 2z cross- st
22 |amination EXRX normal graded
| n o000
s/yyy COSSPedding WLALD o ersed bedding
225 - planar —~__
JJJ)}) cross-bedding } HCS
— - trough

imbricati
/ / / 7/ cross-bedding 000 imbrication

NN\ - herring-bone
cross-bedding

convolute
A= low angle bedding
< flaserbedding QO nodules
<> lenticular /W™ stylolites
757 bedding

77 slump structures

EA/\ stromatolites

A fault

bed contacts:
—sharp, planar
" sharp, irregular
— — — — gradational
palaeocurrents:

/"
/

azimuth

trend

b
N

e

"
"

Vio Ny

TRACE FOSSILS

Asterosoma Rootlets

Chondrites Rosselia
Diplocraterion
Helminthopsis horizontalis Skolithos
Macaronichnus segregatis
Ophiomorpha
Palaeophycus
Phoebichnus Terebellina

Planolites

AEDD D@

Planolites (cf. montanus) Zoophycos

Siphonichnus
Teichichnus rectus
Teichichnus zigzag (well defined)

Teichichnus zigzag (diffuse)

Thalassinoides

~~ Shell Debris

W\ General burow
mottling




siltstone
|:| sandstone

quartz
arenite

E arkose

greywacke

N 2]

clayey sandstone
b

alternating strata

I:E sandstone/shale
P2 pebble-supported
conglomerate

matrix-supported
conglomerate

0
add

calcareous sandstone Core condition:

ﬁ dolomite
E sandy limestone ﬂ (iignite)
. hard coal

@ halite

gypsum-
~4| anhydrite

[

& Missing Core

Rubble

sediment

brown coal

volcaniclastic

Deep Marine

Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)

- I
= GRAIN SIZE NAME: AABU BAKAR  LOCATION: 29/4A-1A
it _ | & SEDIMENTARY STRUCTURE | | DATE: 14 FEB 2013 UNIT:
> O L ¥l | SHEET NO: 1 SCALE: 1cm: 5 ft
F— L L
~ Q@ = 2 3 40
=l&| O < > m) Z m o
Ebla |88 2 v z £ @ 93 WRELNELOG
ol £ |oa o 53 & X w 89 o DEPOSITIONAL
Sl 5 |E2 | 1yl | | [0 gar o| DESCRIPTION PROCESS
Slo START OF CORE @ 14929 ft
00 F .
Al ey SRR\ J K]tt)en%e btiotun;bation. Medium energy
1= undant water iti
escape feartures. de_posmon below
| fair-weather wave
AU base.
= =
%‘ SRR\
7 AR Intense bioturbation.
8 Abundant water
55— escape feartures.
& SRR\
- NGERGA\
B SRR
28]
=l SRR
=
o SRR\
ki
Burrows generally
] \ U\ lack clay linings.
Becoming more intense
1o SR LR\ towards the bottom
3 of the bed.
= SR
7] AU
’8 NSRS\
o =L =
2 AR LSRN
g = = =
lo
-
R woown
7 SRR
le Ao a o a ] T [ Thetopofthe bed | Medium energy
=3 Lo is fractured. deposition above
Y Cross bedding consists fair-weather wave
7] of sand and clay base.
| couplets. influenced by
Q AU tidal currents.
o
0 SRS
. W22/
o
@*8 W \\ o
137 2%
- = L\
| F Y =
o
< I
1o Cross bedding consists
2 LU W of coarse and fine
] I sand couplets.
uO) LSRR\
12] Y
1 NERR
- s M= |
] T L T T T T T [ Burrows generally | jaan T
87%_ AU rare towards the top. Medlu_n:' energy
Lo Ul Becoming more intense | deposition below
I~ [N\ towards the bottom | fair-weather wave
- - = =1 / of the bed. base.
E W No visible burrows.
,O - L
,8_
el =<C <
1 = )
70 = =L
] 8_ e Ao Less bioturbation
o 2 upwards
3 ISR \SA\
< | - e 4o
lo e = 2 /
1= Less bioturbation
0 == == upwards
1 E=1 i<+
o 9/ S B SO0 DRSS RO
E)_ AR LS\
| i — Core is broken up
== =L
&
E’_ SRR
| ——
o -
é, ) "\k/
—8_ JUAN \ Less bioturbation
§ PN QT upwards
| _ SRR )
S 2L 5 e
o
=
78_ S S &J
m et -
1 OOéOOO\;\OOéOOjOC 00000000 Clay pebbles
o R =
o
[{el (ol
< 5 ST TN Bigger burrow size
1 & |8 =y Clay lining in burrows
I ST ST reduce upwards
~—
12
_ S =2 & =2
o = &5 3L
{0
5]
lo 772NN | G Cross-bedded with ~ "™~~~
| e -l coarse-fine couplets
(=2 VS =
B~ / Deformed on top of
<t | N N / each package.
L{g)' NERUAW / Cemented sandstones.
T - Sharp, irregular top.
| LAY ( Slity sst, crypto-burrows
END OF CORE @ 15204 ft
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN
siliciclastic sediments carbonates others
?rll?t;’stone litharenite @ limestone chert M ruvial (CP1) A Aggrading/Backstepping
I Estuarine (CP2) v Prograding

BOUNDARIES

=== | andward Mi

(DM1)

grating Unconformity

== s Maximum Flooding Surface
=1 =1 Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

— flute cast

—[— groove cast
xxxx tool marks
U load casts

~~~ shrinkage
cracks

,“astriations/

lineations

s
Ky

~— ripples

~— ripples

__a asymmetrical

SEDIMENTARY STRUCTURES

~8 symmetrical o~ gacer bedding

TRACE FOSSILS

parallel A wave-ripple stromatolites .
== aminaton ~=—"= |amination M/\ JL, Asterosoma * Rootlets ~~ Shell Debris
<4 4z cross- "0 normal ) graded X fault 4?\ Chondrites Y Rosselia \ General burow
<44 |amination cvooco 6 mottling
_ ; 0,000 . Diplocraterion Siphonichnus
Y7774 f:r;l:i :reddlng -*."-". reversed | bedding é P % P
)/ cross-bedding \_/_/% HCS bed contacts: v Helminthopsis horizontalis Skolithos
-t h . )
roug ) 000 imbrication sharp, planar =2z Macaronichnus segregatis B Teichichnus rectus
/ /7 / cross-bedding
NN\ -herring-bone " slump structures  ~~—~" sharp, irregular —> Ophiomorpha & Teichichnus zigzag (well defined)
cross-bedding )
~low angle Ezz‘é(i’r:lge - — — — gradational <= Palaeophycus £ Teichichnus zigzag (diffuse)
OO nodules palaeocumrents: O Phoebichnus D Terebellina
- . . azimuth o
== lenticular /"M\WS™ stylolites 7 = Planolites == Thalassinoides
T bedding /' trend )
o == Planolites (cf. montanus) a@m  Zoophycos




= & | GRAINSIZE NAME: A. ABU BAKAR  LOCATION: 29/7-3
L] £ | & SEDIMENTARY STRUCTURE | | DATE: 25 JUNE 2013 UNIT: UPPER JURASSIC
o, |oz Ly ol | SHEET NO: 1/1 SCALE: 1 cm : 5 ft
1o 28 > Y4 4a
—&| O o= > =) Z m [ea
8513 |28 § 5 Z £ @ 33 WRELNELOG
Je| L ISq| © & & © & oa - DEPOSITIONAL
Jo| I [@o I | | [0 gan o| DESCRIPTION PROCESS
5 START OF CORE @ 12379 ft
o] R g Bioturbated Medium energy
N — L (4 sandstones. deposition below
™ Occasionally fair-weather wave
1] WY cross bedded base.
le and laminated.
& J =
AN
& _ J!

Bioturbated
sandstones

Coal, coaly shales
interbedded with
brown bioturbated
siltstones.

Dark grey
bioturbated
siltstones.

Bioturbated sands
with occasional
lenticular
laminations.

Dark grey
bioturbated
siltstones.

Fracture

Dark brown bioturb
siltstone.

Bioturbated sands
with occasional

Low energy
deposition. Close
to vegetated areas.
Sands delivered by

Low to medium
energy deposition.
Low sedimentation
rate allowing

fauna to fluorished.

Low energy
deposition.

Low sedimentation
rate allowing

fauna to fluorished.

E arkose

matrix-supported

E conglomerate

volcaniclastic
sediment

[

lenticular
laminations.
Sandy bioturbated
siltstones with
lenticular
lamination.
Grey bioturbated |Low energy
of siltstones with deposition close to
£ rootlets. land. Low
l sedimentation
o END OF CORE @ 12550 ft
rate.
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN
siliciclastic sediments carbonates others
v Aggrading/Backstepping
ﬁ:i)c,iystone litharenite E limestone chert M Fuvial (CP1) A
B Estuarine (CP2) v Prograding
\/ . t
E shale 7| greywacke @ dolomite Iﬂ pea B Bay/Lagoonal (CP3)
marl clayey sandstone E sandy limestone ﬂ ?hrgr‘:tr:e )C oal Flood Plain (CP4)
. Upper Shoreface (SM1)
siltstone Ig calcareous sandstone Core condition: . hard coal Lower Shoreface (SM2) BOUNDARIES
D sandstone I:E :2:;2?322/::23 & Missing Core @ halite Offshore/Shelfal (SM3) === |andward Migrating Unconformity
quartz 5% pebble-supported Rubble gypsum- I Gravity Flow (GF1) === Maximum Flooding Surface
arenite conglomerate A ~+| anhydrite - Deep Marine (DM1) =1 = Seaward Migrating Marine Unconformity

=== Flooding Surface/ Parasequence Boundary

—\~ flute cast
—[— groove cast
xxxx tool marks
U load casts
~~~ shrinkage
cracks

" striations/
«"¢’ lineations

~— ripples

= ripples

a asymmetrical

SEDIMENTARY STRUCTURES

parallel
lamination

L& 2L CrOSS-
“«<¢ |amination

cross-bedding
Vil planar

)}/ cross-bedding
——-trough
/ / / 7/ cross-bedding
NN\ - herring-bone
cross-bedding

22 ow angle

8 symmetrical = qacer bedding

R
ovocoo0

w Wa\{e-ripple
=== lamination

"« normal

.- -"- reversed
= Hes
000 imbrication

77 slump structures

convolute
bedding

O O nodules

/"\WS™ stylolites

M/\ stromatolites
graded A fault
bedding

bed contacts:
—sharp, planar
~~——sharp, irregular
— — — —gradational
palaeocurrents:
e
/!

azimuth

trend

d
PN

[,V

"
"

Vio Ny

Asterosoma

Chondrites

Planolites

TRACE FOSSILS

@ Diplocraterion
Helminthopsis horizontalis

Macaronichnus segregatis
Ophiomorpha

Palaeophycus

Phoebichnus

Planolites (cf. montanus)

* Rootlets

Y Rosselia

6 Siphonichnus

% Skolithos

8 Teichichnus
& Teichichnus
£ Teichichnus

< Terebellina

=L Thalassinoides

@ Zoophycos

~~ Shell Debris

' General burow
mottling

rectus

zigzag (well defined)

zigzag (diffuse)
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GRAIN SIZE NAME: AABU BAKAR  LOCATION: 29/7-7
_, | 8 SEDIMENTARY STRUCTURE | | DATE: 15 FEB 2013 UNIT: UPPER JURASSIC
> @) |i|J % SHEET NO: 11 SCALE: 1cm : 5 ft
g1 9Q ke > W YA
g I wo| % =~ S <ZE o @5
Elolug| § 5 £ &3 oo
o il [S) < O o %) O a Om GR DEPOSITIONAL
0|3 |2 I | | [0 o DESCRIPTION PROCESS
DEPTH
START OF CORE @ 10595 ft (MMD)
o g g Laminated and Medium energy,
§ - 3080 burrowed. Mainly below fair-
- crypto-burrows. weather wave base
g Low rate of
deposition, allowing
o fauna to flourish.
8 oD
~ Mainly crypto-burrows.
2 2 Some coaly fragments.
o
N
©
o
= 8 o D
- W Motledichumed
1)
© - )
= =
- -
-
8 - 0D D
8 Abundant burrows.
-— > oD D
- D D
- - -
o
[ro JR TSI S [ S Sy Iy A Sy Al R RIS AN R
8 o Mainly massive,
A laminated in parts.
\\ Rare burrows.
o oD
©
©
o
© N
~3100
5 \ \
2 = |\
o 1
3 —
=
o -
o)
©
e AN AN
= Generally massive,
o e e Flaser lamination
o towards top.
,C\) -
-~ = o= Lack of burrows.
o -
~
© N
- =
8 -
~ o
=
= Generally massive.
= Shell layer.
o —_ A Rare burrows.
2 3120
B pu}
o - oo
2
N~
S
2 = | I
S ) =L
0 Largecrosst’edsnghenergy,
L unidirectional
| e flow.

Generally massive,
poorly sorted.

s ]

Y,

WY
22222227
LY
2227222
7/ a
LY
LY

M
M

W7
LY

A A A

/ /)
; .
/) y
Y

/ \
7

Z
Z

©

oo

oo
\on_

LY
Y

O O

(cXeXege)

oooo

‘ 3140

Glossifungitis

Coaly fragments in
clay. Rare burrow.

Large cross beds.

Large cross beds
with pebble beds in
parts.

Lack of burrows.

Generally massive
with coaly fragments.
rootlets at top.

Large cross beds lined
in parts with coaly
fragments.

Initially high energy
followed by
relatively low rate
of deposition.

Hard ground.

High energy,
unidirectional
flow.

227/

-

2227/

ws s

LY,
LY,

- D

8 o8>

=C = D

~ A~ ~

D oD DD D

oD O DO D

Wiiceceiician

==

==

PN
AR A
AR A

D oD D

11010

2 S ¢ ]

Y|

U

U
U

START OF CORE @ 10985 ft

2772/

LY

LY

== ==
- - D
B B
e - 1 | 11171

N
LY

END OF CORE @ 10979.5 ft

|
'

3160

-3200

Coaly clays in cross
beds.
Rare burrows.

Some cross lamination.

Clay linings in burrow
decreases upwards. ...

Shell layer.

Glossifungitis

Calcite cemented.

Coaly fragments or
rootlets at top.

Shell layer.

Glossifungitis

Glossifungitis
Abundant burrows with
lenticular laminations
in parts.

Large cross beds in
generally massive
sands.

Evidence of burrows
towards the bottom.

Coaly shales interbed-
ded with sand and silt.

Coarsening upwards
sands with burrows
and shell layers.

Massive silty clay with
shell layers.

Coals and shales
above laminated sand
with rootlets.

Coal fragments in shale

Grading upwards to
siltstone with increased
burrows.

Darker grey colour
towards the top.
Large cross beds with
coarse-fine couplets
towards the bottom.
Coarse sandstones
and pebbles at the
bottom.

Medium energy,
low rate of
sedimentation.

Medium to high
energy,

Affected by uni-
directional flow but
close to marine.

Low energy,
Close to vegetated
areas.

s R B s }

2727/

- o D

W74
LY

— T~

s |

W27/
222222724

3220

Generally massive
sands with lamination
in the upper parts.
Lack of burrows and
lack of clay lining in
rare burrows.

Upwards decreasing
of clay lining in burrows.

Yellowish grey sst.
Lack of clear burrows.

Silty sandstones with
coaly materials near top

Large crossbeds with
clay linings. Coaly mat.
in parts.

Coaly shale.

Mottled sandstones
Fwithr Footets.- == === ===~

Bioturbated sandstones.
Core is broken near the
base.

Flaser laminations.

Bioturbated sandstones.
Cross laminations.
Load casts at bottom.

Generally massive sand
with little appearance
of burrows.

Contains coaly matters,
siderite nodules.

Rare burrows.
Some coaly materials
at bottom.

Large cross-beds with
rare burrows towards
the top.

Shell layer in claystone
Yellowish brown sst with
large cross beds.

5\\l
&

W
=1

END OF CORE @11143 ft MD

3240

Wavy laminated sst with
shell layer and irregular
contact at the bottom.

Less clay linings
around burrows
towards the top.
Load cast above the
bottom clay.

Thin sanstones and
siltstones beds.
lenticular lam. in parts.

LITHOLOGY

FACIES ASSOCIATIONS

STACKING PATTERN

siliciclastic sediments carbonates others
lay, 5 . . A Aggrading/Backstepping
fn?:jstone litharenite @ limestone chert I ruvial (CP1)
I Estuarine (CP2) Prograding
shale | greywacke @ dolomite Iﬂ peat
grey ' [ Bay/Lagoonal (CP3)
EI marl clayey sandstone @ sandy limestone IH zirgr\::tne;zoal [ Flood Plain (CP4)
. Upper Shoreface (SM1)
siltstone Ig calcareous sandstone Core condition: . hard coal Lower Shoreface (SM2) BOUNDARIES
|:| sandstone I:B ::ﬁ;l?gzg/;r:r: M Missing Core @ halite Offshore/Shelfal (SM3) === | andward Migrating Unconformity
quartz E¥] pebble-supported 77l Rubbl ~a] gypsum- Il Gravity Flow (GF1) === Maximum Flooding Surface
arenite K4 conglomerate ubble anhydrite I Deep Marine (DM1) == Seaward Migrating Marine Unconformity
E arkose E matrix-supported volcaniclastic === Flooding Surface/ Parasequence Boundary
2al conglomerate sediment
SEDIMENTARY STRUCTURES TRACE FOSSILS
—_ flute cast parallel A wave-ripple stromatolites .
== amination A= |amination M/\ JL, Asterosoma * Rootlets ~~ Shell Debris
—[— groove cast “:‘:“‘ cross- " 22 normal ) graded A fault 4)\* Chondrites Y Rosselia 0 General burow
lamination c¢ocoo 6 mottling
xx% x X i .0.000° . Diplocraterion Siphonich
tool marks 00/ E:l;;::‘]:reddlng 227 reversed | bedding @ p iphonichnus
' —_ . v Helminthopsis horizontalis % Skolithos
U load casts ////// cross-bedding \_,_/\ HCS bed contacts:
shrinkage  //// ;:;Z:gl?edding 000 imbrication sharp, planar <=z Macaronichnus segregatis B Teichichnus rectus
A as =
cracks NN\ - herring-bone "\~ slump structures ~~—~— sharp, irregular —> Ophiomorpha £ Teichichnus zigzag (well defined)
" astriations/ cross-bedding i
«“¢’ lineations - low angle f)g%?rln:te - — — —gradational <— Palaeophycus £ Teichichnus zigzag (diffuse)
== f,m?: tical > flaser bedding OO nodules palaeocurrents: O  Phoebichnus < Terebelina
- azimuth
g asymmetrical S lenficular /"\,/ styloltes 7 admu = Planolites =& Thalassinoides
— ripples -— beddin trend
PP S < 7 < Planolites (cf. montanus) @ Zoophycos




clay,
mudstone

shale ff/
EI marl clayey
siltstone

litharenite

greywacke

I:I sandstone I:E alternating strata
sandst

@ limestone
@ dolomite

sandstone

Ig calcareous sandstone Core condition:

M Missing Col

one/shale

quar?z ':'.“ pebble-supported Rubble
arenite g conglomerate /l
IE arkose E matrix-supported
2ql conglomerate

@ sandy limestone

IE brown coal
(lignite)
. hard coal
re @ halite

gypsum-
A+ anhydrite

volcaniclastic
sediment
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GRAIN SIZE NAME: AABU-BAKAR  LOCATION: 30/01C-4
_, | & SEDIMENTARY STRUCTURE DATE: 24 Sept 2013 UNIT: U-MID JURASSIC
> e T o] [ SHEET NO: 1/1 SCALE:1cm:2m
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I
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plElg8° 70 0 F S CErosTom.
o3 < | 111011 | DESCRIPTION
o
0
oy
START OF CORE @ 4282 m
7] Iy Sandstones Gener.ally, o
, deposited in high
- . I3.|rt0\1vn|sh grey energy environment
siltstones. .
g erhaps in turbulent
[ Generally massive ﬁow pS i turby
. with occasional ’
concretion and
- —~ small slumps.
§_ END OF CORE @ 4287.5m
< TOP MIDDLE
NN @ 4309 m
o
;_
aty
START OF CORE @ 4314 m
< Grey to brownish | Generally,
RITAN groycomsel | deosted unde i
AN grain -nergy, ;
R sandstones with | tional flow regime.
1T /////j\ abundant coaly Close to plant
ylng ) fragments. sources.
N Occasional load
\ structures and
I water escape
A features.
A P Commonly plannar
~— cross-bedded but
occasionally
I massive.
__T‘ ooc00O0
- END OF CORE @ 4327.75 m
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN
siliciclastic sediments carbonates others

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)
Deep Marine (DM1)

A Aggrading/Backstepping

v Prograding

BOUNDARIES

=== | andward Migrating Unconformity

=== Maximum Flooding Surface

=1 =1 Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

~~~ shrinkage

SEDIMENTARY STRUCTURES

000 imbrication

/ 7/ / / cross-bedding

— flute cast parallel A wave-ripple stromatolites
lamination =~ == lamination M’\
—[— groove cast «< ««cross- A fault
2z |gmination JOCIRX normal graded A
xxxx a i 000 .
tool marks 00/ cross-bedding .%.%.2.¢ reversed | bedding
225 - planar —~__
U load casts _//////cross-bedding > HCS bed contacts:
— - trough

—sharp, planar

cracks NN\ - herring-bone e slump structures ~ ~~——sharp, irregular
" astriations/ cross-bedding convolute .
«’¢" lineations - low angle lcxas bedding -~~~ gradational
~$ fiymlrensetncal = flaser bedding O O nodules palaeocurrents:
PP ) . /' azimuth
a asymmetrical /WM stylolites
ripples T /' trend

TRACE FOSSILS
JL Asterosoma

A

@ Diplocraterion

Chondrites

Helminthopsis horizontalis

Macaronichnus segregatis

n
"

Ophiomorpha
Palaeophycus
Phoebichnus

Planolites

Vio Ny

Planolites (cf. montanus)

* Rootlets

Y Rosselia

~~ Shell Debris

W\ General burow
mottling
6 Siphonichnus

% Skolithos

8 Teichichnus rectus
£ Teichichnus zigzag (well defined)
£ Teichichnus zigzag (diffuse)
D Terebellina

=L Thalassinoides

@ Zoophycos




siliciclastic sediments carbonates

litharenite
! greywacke
clayey sandstone

l_;_:—l calcareous sandstone Core condition:

I:E M Missing Core

clay,
mudstone

shale
marl
siltstone
I:I sandstone

@ sandy limestone

alternating strata
sandstone/shale

% matrix-supported
Zal conglomerate

E arkose

quartz [%] pebble-supported Rubble ~~] gypsum-
arenite conglomerate ﬁ anhydrite

others

chert

IH peat

IH brown coal
(lignite)

. hard coal
@ halite

volcaniclastic
sediment

Fluvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)
Deep Marine (DM1)
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GRAIN SIZE NAME: A. ABU BAKAR  LOCATION: 30/7A-8
~ & SEDIMENTARY STRUCTURE DATE: 28 MAY 2014 UNIT: UPPER JURASSIC
> O w ol | SHEET NO: 1/1 SCALE:1cm: 5 ft

— — w il

~ (@) < > m) Z m o

E 6' & 8 < - <z( é E 8 8 WIRELINE LOG

Q. = @) 8 O ” %) ® o Onm R DEPOSITIONAL

ol 3 [£Z | 10| | | [0 oai 5| DESCRIPTION PROCESSES

DEPTH

8 (m MD)

<+

- START OF CORE @ 11425 ft 3480
Matrix-supported High energy
conglomerate. density flow.
Rounded spherical
to elliptical shaped.

Ll L. 349 Clast-rich
sandstones.
Matrix-suported
conglomerate
END OF CORE @ 11460.1 ft
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7 3500
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN

A Aggrading/Backstepping

v Prograding

BOUNDARIES

=== | andward Migrating Unconformity

=== Maximum Flooding Surface

== Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

SEDIMENTARY STRUCTURES

> oo
<42 |gmination o0eocoo

2007 cross-bedding

© o000
o e sa

"2« normal ] graded
xxxx tool marks

Q00 imbrication

~~~ shrinkage 7/ // / cross-bedding

— flute cast parzlallel. w wa\{e-ripple M/\ stromatolites
lamination ~=——=" lamination
—[— groove cast «< ««cross- A fault

->-"-". reversed | bedding
===~ - planar —~__
v load casts _////// cross-bedding } HCS bed contacts:
——-trough

cracks NN\ - herring-bone e slump structures ~ ~~——sharp, irregular
,astriations/ cross-bedding convolute .
Y lineations  ~“Z - low angle bedding - - - - gradational
~& fiymlrgsetrical <Cflaser bedding QO nodules palaeocurrents:
PP . e A A azimuth
__a asymmetrical % lenticular /“\WS" stylolites
“ripples X% bedding /' trend

—sharp, planar

TRACE FOSSILS
b

S

Asterosoma
Chondrites
Diplocraterion

Helminthopsis horizontalis

"
"

Macaronichnus segregatis
Ophiomorpha
Palaeophycus
Phoebichnus

Planolites

Vio Ny

Planolites (cf. montanus)

* Rootlets

Y Rosselia

~~ Shell Debris

W\ General burow

6 ) ) mottling
Siphonichnus

% Skolithos

8 Teichichnus rectus

£ Teichichnus zigzag (well defined)

£ Teichichnus zigzag (diffuse)

< Terebellina

=% Thalassinoides

@ Zoophycos
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= GRAIN SIZE NAME: AABU-BAKAR  LOCATION: 30/12B-4
4 _ | & SEDIMENTARY STRUCTURE | | DATE: 25 SEP 2013 UNIT: UPPER JURASSIC
o I vl | SHEET NO: 1/1 SCALE: 1cm: 5 ft
> — — w L L
~ @ l<_( 2 3 10
~&| O = > m) Z m [ea
0 6' ﬂ 8 < K <z( é E 88 WIRELINE LOG
= _J =
D R s
Jlol I o< | 111011 | | oo aar 5] DESCRIPTION
lo START OF CORE @ 12880 ft
0,
_g Coarsening upwards
T beds with HCS, slumps.
] Lightly bioturbated.
2
O [co
o [N
Q\ Medium grain sands High energy deposition
| with laminations. followed by more calm
- settling of the sands as
8 Most parts are broken. | shown by structureless
g— thick beds overlain by
= laminated beds.
Most likey deposited
] by turbulent or density
- flow.
o
o
N
Generally massive
— light grey sandstones.
_ Well sorted.
N
Q> Black shales.
N ---------------------------------------------------------------------------------------
-
o
IS0
O
N
_ Generally massive,
medium grained sst
7 o with occasional ripple
o g_ lammination.
0 |N No bioturbation.
or |~
N
Al —
o
LD
o
N
o
©
-
=
o
N~ |
or-
N LTI TN TRR TR RN LT TR TRR TR T R LNy TR LR TN TR T TN TR T T TR TN TN RN TAR TN TN T
Silty sandstones, Medium energy
7 coaserning upwards deposition below
- beddings. fair-weather wave base.
8 Heavily bioturbated, Slow rate of deposition
oy intensity increasing allowing fauna to
| g : upwards. thrive.
&
o o |
o
o
(s2]
- |
1o |
o
o
™ |
o
o
1o
o |
O
=
1o
o
0|
=)
£
o
o -
0™
o~
b 5
-
o
LO I
==
M |
-8 '
- Clayey siltstones,
_Q Intensely bioturbated
o
N~
S
m . .
-O [
0 |
-uy
2
8 Lowenergy
S 8_ deposition below
8—\— storm-weather wave
™ base.
- | -
-
==
o
-o
o
o
N
L
o)
o
_
iae)

Grey silty Sandstones,
intensely bioturbated.

Black clay, generally
massive.
no bioturbation

Highly bioturbated
siltstones.

Suspension settling
of fine grain material.

)|

Light buff silty
sandstones with

S | Slightly bioturbated

N black shales.

el

- = 55 Highly bioturbated
black silstones.
- ) é

8 E \ i Intensely bioturbated
8 > - \ T brown silty sandstones. TOP TRIASSIC
o~
e 4 I /

siliciclastic sedi

ments

carbonates

e e \ trough crossbeds and
LY occasionally laminated.
LY | Occasionally
Ly | conglomeratic.

1o | W74

o
12 END OF CORE @ 13310 ft
LITHOLOGY FACIES ASSOCIATIONS STACKING PATTERN

clay, S . ) A Aggrading/Backstepping
mu)(listone litharenite @ limestone | chert I Fuvial (CP1)
B Estuarine (CP2) Prograding
shale | greywacke @ dolomit IH peat
B arey olomite B Bay/Lagoonal (CP3)
. brown coal .
EI marl clayey sandstone @ sandy limestone (ignite) Flood Plain (CP4)
st Ig | dst . hard coal Upper Shoreface (SM1)
siltstone calcareous sandstone ition: ard coa
u Core condition: Lower Shoreface (SM2) | BOUNDARIES
|:| sandstone I:E :2?;2?2:2/::::: M Missing Core E halite Offshore/Shelfal (SM3) === | andward Migrating Unconformity
quartz pebble-supported Rubble gypsum- [ Gravity Flow (GF1) === Maximum F.Iood.ing Surface .
arenite b2 conglomerate /l A4 anhydrite [ ] Deep Marine (DM1) == Seaward Migrating Marine Unconformity
E arkose E matrix-supported volcaniclastic === Flooding Surface/ Parasequence Boundary
2ol conglomerate sediment
SEDIMENTARY STRUCTURES TRACE FOSSILS
—_~ flute cast parallel A wave-ripple stromatolites .
== Lmnaton A jamination AA - JL  Asterosoma A Rootiets = Shell Debris
—[— groove cast «< «« cross- S S0 normal graded A fault o)\ Chondrites Y Rosselia ' General burow
<4 |amination 0cvoo0 6 mottling
xxxx - i .0.000 . Diplocraterion Siphonich
tool marks 200 E:r;zf]:reddmg .- reversed | bedding e p % iphonichnus
U load casts _////// cross-bedding & HCS bed contacts: v Helminthopsis horizontalis Skolithos
. - trough . 000 imbrication sharp, planar -z Macaronichnus segregatis 8 Teichichnus rectus
~~~ shrinkage 7/ // / cross-bedding
cracks \\\ - herring-bone " slump structures ~~—~— sharp, irregular —> Ophiomorpha £ Teichichnus zigzag (well defined)
,“astriations/ cross-bedding X
v lineations - low angle cxa ggg\é(i)r:;te - — - —gradational < Palaeophycus £ Teichichnus zigzag (diffuse)
«/_é?i)‘/)r;;nsetrical =Cflaserbedding (OO nodules palaeocurrents: O  Phoebichnus <o Terebellina
imuth
__a asymmetrical /MW" stylolites /" azimu = Planolites = Thalassinoides
== ripples /' trend )
= Planolites (cf. montanus) @ Zoophycos




| |
GRAIN SIZE NAME: AABU-BAKAR  LOCATION: 30/13-4
_ | & SEDIMENTARY STRUCTURE | | DATE: 29 MAY 2014 UNIT: UPPER JURASSIC
> | © y | | SHEET NO: 1 SCALE: 1cm: 5 ft

|9 E 5 w YR
213 |ed| = » 2 22 B3
MEN 2l o 5 & & & Of DEPOSITIONAL
o |35 |£< T | | DESCRIPTION PROCESS
o START OF CORE @ 13199 ft
@ Massive, High energy,

grey sandstones.

deposited by
density or turbulent
flow.

Laminated
mudstone grading
to siltsones with
sandstones streak.

Slumps are from main flow.
common.
Massive, High energy,

grey sandstones.
Common mud
clast layers.
Occasional
slumping layer.

Transported by
turbulent flow.
Deposited as
denser flocks break

deposited by
density or turbulent
flow.

13290

END OF CORE @ 13288 ft

shale.

Slightly
laminated black

Transported by
turbulent flow.
Deposited as
denser flocks break
from main flow.

LITHOLOGY
siliciclastic sediments

?Tllisc,i,stone litharenite
shale ://
E marl
siltstone

quartz % pebble-su

. o8
arenite B2d conglome

conglomel

greywacke

clayey sandstone
Ig calcareous sandstone Core condition:

|:| dst I:E alternating strata
sandstone sandstone/shale

carbonates others

E limestone
Q dolomite

M Missing Core

@ halite

pported
rate

. brown coal
sandy limestone (lignite)

. hard coal

I/ A~] gypsum-
Rubbl

ubble anhydrite

volcaniclastic

E arkose E matrix-su;:g?erted sediment

FACIES ASSOCIATIONS

Bl Fuuvial (CP1)

Estuarine (CP2)
Bay/Lagoonal (CP3)
Flood Plain (CP4)
Upper Shoreface (SM1)
Lower Shoreface (SM2)
Offshore/Shelfal (SM3)
Gravity Flow (GF1)

Deep Marine (DM1)

STACKING PATTERN

A Aggrading/Backstepping

v Prograding

BOUNDARIES

=== | andward Migrating Unconformity

=== Maximum Flooding Surface

=1 = Seaward Migrating Marine Unconformity
=== Flooding Surface/ Parasequence Boundary

—~ flute cast parallel

—[— groove cast «< ««cross-

xxxx tool marks
===~ - planar

~~~ shrinkage
cracks

lamination

“4  |amination
2007 cross-bedding

U load casts ////// cross-bedding
——-trough

/ / / 7/ cross-bedding
NN\ - herring-bone

SEDIMENTARY STRUCTURES

w wa\{e-ripple
~=——=— lamination

A fault

© o000
o e sa

reversed | bedding

" S0 e normal }graded
08 000

3= Hes
Q00 imbrication

bed contacts:

77 slump structures

,astriations/ cross-bedding convolute X
«’«" lineations - low angle bedding - - — - gradational
8 symmetrical oo facer bedding OO nodules palaeocurrents:

ripples - ' azimuth
a asymmetrical =Sz lenticular /"W stylolites
= ripples S7=F bedding /' trend

~ shale clast

M/\ stromatolites

—sharp, planar

~~—— sharp, irregular

TRACE FOSSILS
JL Asterosoma

PN

@ Diplocraterion

Chondrites

Helminthopsis horizontalis

Macaronichnus segregatis

"

Ophiomorpha
Palaeophycus
Phoebichnus

Planolites

Vio Ny

Planolites (cf. montanus)

Rootlets ~~ Shell Debris

\\  General burow
mottling

Rosselia
Siphonichnus
Skolithos
Teichichnus rectus
Teichichnus zigzag (well defined)
Teichichnus zigzag (diffuse)
Terebellina

Thalassinoides

AEDD D@ <x<r

Zoophycos




