
































































































































































































































The Joggins and Springhill Mines Formations

succession of deposit-types observed within the study section. The scale has been
condensed, but relative bed thickness ranges have been provided. This model section
would belong to the grey assemblage, and consists of two main coarsening-upward
packages.

During lowstand, an arid environment is in place. Deposits are oxidized,
producing a red colouration (3c). Possibly scarce vegetation or biological life could be
sustained or preserved within this environment. Desiccation cracks form as water
retained in the sediment is evaporated (3d). As the base level begins to rise, a result of
external allocyclic or autocyclic effects, a “wetter’ environment is established. The red
colouration becomes mottled as biological or physico-chemical processes are more
conducive to reducing effects.

A more tropical climate would further raise relative-base-level and gradually alter
the environment. The initial wetter climate would produce a deposit, reflecting the low
energy environment, such as, a strongly stratified mudstone (3b). Humid and wetter
conditions would ultimately favour a higher diversity and density in the biologic
population. This change would produce a stress on the environment, and animals and
plant activity would destroy all stratification in the underlying paleosol (3a). This facies
1s the first unit represented within the model stratigraphic column (figure 4.1). Plant
activity would establish dense root networks, which would act to consolidate the loose
sediment.

The rise in base level would initially inundate underlying sediment and could
result in thin silty parallel bed deposits. The terrestrial environment would be bogged

and the sediment subjected to reducing processes. The resulting deposit would be grey
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and friable in appearance. Microbial and physico-chemical processes could produce
calcareous and ferruginous nodular concretions, forming from the waterlogged
vegetation.

The flow of water and sediment down gradient due to gravity, could result in a
local inundation. This may result in the deposition of thin sheet (2b) or thicker tabular
(2¢) planar sandstone deposits containing abundant vegetative fossils. If this new
environment stagnates, then the biotic environment would reactivate within the coarser
sediment, producing friable sandstone, as well as mudstone, sediment containing nodular
concretions.

However, continued flow would begin to scour around local obstacles, such as
massive trees, creating minor depressions in the environment (1¢). This would
concentrate a stronger flow regime within scours. Further erosion caused by the
increased energy would incise channels through the floodplain environment, producing
moderate channel sandstone deposits (1b) with possibly in situ tree stumps preserved
within them. Seasonal flow variations, channel migration, and channel cut-off would
produce multiple lateral channel scours within a single horizon. During episodes of
increased drainage, sediment would flood the channels and spill over the levees. These
floods would shallowly inundate the local vegetation, which is consolidating the
channels. These sediment deposits can be compared to crevasse sand splays (2a), which
are fed by minor channels eroding through channel levees.

Larger meandering individual channels (1a) would also occur. The even higher
energy regime would increase erosion, producing coarser sediment, and create sand bar

forms. Minor rapid episodic floods would still inundate the channel and might produce
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very thin sheet-like sandstone deposits (2b). A further rise in base-level would inundate
the environment. This could result in a variety of distinct environments. Over a gradual
and slow process, environments such as bays and inlets could further form and result in
brackish aquatic environments. This would result in tabular sandstone deposits followed
by calcareous limestone deposits (4a).

Catastrophic inundation could result in major erosional stresses on the
environment in a of the local fauna. This drowning event would deposit é carbonaceous
shale bed (4b), a platy organic rich mudstone. These environments are conducive to peat
mire accumulations. Burial of this environment would favour the processes producing
coal.

The uppermost part of the section in figure 4.1 is representative of a maximum
highstand condition, where rapid inundation would stabilize the environment, producing
a depositional environment favourable to the preservation of organic material. Peat mires
may form seat earth deposits. Swamp environments could deposit shale as well, a
possibility for why coal laminae are associated with shale deposits. Continued and
prolonged flooding periods can be interpreted as resulting in limestone or shale deposits,
and mark transgressive maxima.

This model is a cyclical chain of events. Variations within this scheme,
producing sub-cycles, are products of changes of relationship between allocyclic and

autocyclic events.
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Appendix (A)

Unit Description



DATE: June 25, 1997 UNIT: 001

LITHOLOGY: limestone
THICKNESS: 04 m BASAL CONTACT: sharp erosional
COLOQUR (fresh/weather): black

BED STYLE: - planar beds with wavy (shell) laminae
- fissile

SEDIMENTARY STRUCTURES: calcareous shell fragments: brachiopods and bivalves

DATE: June 26, 1997 UNIT: 002

LITHOLOGY: mudstone
THICKNESS: 1.3 m BASAL CONTACT: planar sharp
COLOUR (ﬁesh/weathér): grey -
BED STYLE: - coarsening up sequence (minor)
- friable at base grading to platy at top

- carbonaceous layer with minor coal stringer

SEDIMENTARY STRUCTURES: - root traces

DATE: June 26, 1997 UNIT: 003

LITHOLOGY: sandstone
THICKNESS: 2m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): light grey/light purple grey
BED STYLE: - continuous planar sand bed (0.5m)
- silty mudstone bed, platy and grey, (0.55m)

- heterolithic sand with siltstone near upper contact

SEDIMENTARY STRUCTURES: - p// and x- lam (dark (org?) layers)
- NO scours

DATE: June 26, 1997 UNIT: 004

LITHOLOGY: silty mudstone

THICKNESS: 23 m BASAL CONTACT: planar sharp



COLOUR (fresh/weather): grey with pink grey

BED STYLE: - platy at base with organic clay seams
- Grading vertically to elongated nodular layer and friable bed style
- nodular layer at top

SEDIMENTARY STRUCTURES: - root traces, nodular concretions

DATE: June 26, 1597 UNIT: 005

LITHOLOGY: channel sand unit
THICKNESS: 1.8 m BASAL CONTACT: sharp undulating erosional and planar
COLOUR (fresh/weather): grey/purple grey
BED STYLE: - 2 continuous planar sands (0.6 m) with channel Grooves (0.8 m)
- friable to platy silty mudstone with nodules (0.15m)

- planar sand with minor channel grooves (0.8 m)

SEDIMENTARY STRUCTURES: - x- and p// laminations
- nodular concretions in silty mudstones

DATE: June 26, 1997 UNIT: 006

LITHOLOGY: carbonaceous layer overlying seat earth
THICKNESS: 0.4 m BASAL CONTACT: planar sharp with planar mud horizon
COLOUR (fresh/weather): dark grey

BED STYLE: - 0.25 m seat earth layer
- carbonaceous layer contains coalified thin beds

SEDIMENTARY STRUCTURES: - leaf fossil fragments

DATE: June 26, 1997 UNIT: 007

LITHOLOGY: mudstone

THICKNESS: 1.2m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): grey/org. grey

BED STYLE: - friable mud

- 2 siderite nodular layers (0.05m thickness) 0.45 and 0.75 m from base
- carbonaceous shale layer (0.01 m thickness) 0.6 m from base



SEDIMENTARY STRUCTURES: - root fragments and traces

DATE: June 26, 1997 ' UNIT: 008

LITHOLOGY: limestone with silty mudstone horizons

THICKNESS: 0.15m BASAL CONTACT: planar sharp, erosional
COLOUR (fresh/weather): dark grey and grey

" BED STYLE: - limestone (0.03m)

- friable silty mud (0.09m)

- limestone (0.02 m)

SEDIMENTARY STRUCTURES: - hard planar beds
- calcareous brachiopods and bivalves

DATE: July 5, 1997 UNIT: 009

LITHOLOGY: muddy siltstone with silt beds
THICKNESS: ~4.0 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): grey/purple and pink grey
BED STYLE: - friable mud silt with discontinuous platy beds
- silt beds (0.05m) at 1, 1.8 m from base
- sand bed at 2 m from basal contact

- strong laminations (platy) with organic rich bed surfaces

SEDIMENTARY STRUCTURES: - nodular concretions (0.02m thickness) in mud silt
- 10Ot traces

DATE: July 5, 1997 UNIT: 010

LITHOLOGY: heterolithic sandstone unit with mud and siltstone horizons
THICKNESS: 0.8m BASAL CONTACT: planar sharp, erosional
COLOUR (fresh/weather): light grey/ red and purple grey

BED STYLE: - planar sand (0.07m thickness) with friable silt interbeds

SEDIMENTARY STRUCTURES: - elongated nodular concretions (0.08m) in silt
- in situ stigmaria (>4 m length) in silt continuous into sand sets




DATE: July 5, 1997 UNIT: 011

LITHOLOGY: sandstone
THICKNESS: 0.8 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): grey/purple grey

BED STYLE: -  platy at basal contact (0.6m thickness), grading vertically to a friable mass
- thin sand (0.06m thickness) horizons within friable mass at 0.8, 0.9, 1.6 m from base

SEDIMENTARY STRUCTURES: -  sand contains cross-laminations
- sub-sphere nodular concretions (0.02m diameter) in mud
- organic rich bed surfaces within sand
- root traces within mud

DATE: July 5, 1997 UNIT: 012

LITHOLOGY: mudstone

THICKNESS: 2.0 m * BASAL CONTACT: planar sharp
COLOUR (fresh/weather): light grey/green grey

BED STYLE: -  platy bed style (0.6 m thickness)

- grades to friable mass with thin planar sandstone beds (0.01m thickness) at
0.8, 0.9, and 1.6m from basal contact

SEDIMENTARY STRUCTURES: -  cross laminations in sandstone
- sub-spherical nodules in mud (0.02m)
- orglam in sand
- root traces in sandstone

DATE: July 5, 1997 UNIT: 013

LITHOLOGY: heterolithic sandstone with mud
THICKNESS: 0.65m BASAL CONTACT: planar sharp, erosional
COLOUR (fresh/weather): light grey/purple grey

BED STYLE: - planar sands (0.01 to 0.07m thickness)
- friable mud horizons (0.03m thickness)

SEDIMENTARY STRUCTURES: undulating, planar and cross-laminations in sand
- discontinuous nodular bands (0.07m) in mud sand contact
- orgrich bed surfaces in sand

- root traces? in mud




DATE: July 5, 1997 UNIT: 014

LITHOLOGY: muddy siltstone’

THICKNESS: 6 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): light grey/green to red grey

BED STYLE: - friable mass with grey friable silt bands (0.02m thickness)

SEDIMENTARY STRUCTURES: - common nodular concretions (0.04m) and along base of unit(0.07m)
- clay seam root traces

DATE: huly§, 1997 UNIT: 015

LITHOLOGY: sandstone
THICKNESS: 0.55m BASAL CONTACT: planar sharp with minor erosional grooves
COLOUR (fresh/weather): grey/purple grey

BED STYLE: - continuous planar bed with undulating grooves within bed
- undulating platy sand

SEDIMENTARY STRUCTURES: - undulating laminations
- round nodules (0.02m diameter)
- in situ root fragments

DATE: July 5, 1997 UNIT: 016

LITHOLOGY: siltstone

THICKNESS: 0.7 m BASAL CONTACT: sharp
COLOUR (fresh/weather): light grey/green grey

BED STYLE: - friable bed

SEDIMENTARY STRUCTURES: - elongated nodular concretions (0.040
- root traces, root fragments?

DATE: July 5, 1997 UNIT: 017

LITHOLOGY:: coarsening up sequence: mud to silt to sand

THICKNESS: 0.9 m BASAL CONTACT: sharp organic rich layer



COLOUR (fresh/weather): light grey/purple grey

BED STYLE: - platy mud grading vertically to a friable mud, siltstone set, and then into sand (0.2m
thickness)

SEDIMENTARY STRUCTURES: - small (cm scale) nodular concretions concentrated in mud and silt

DATE: July 5, 1997 UNIT: 018

LITHOLOGY: coarsening up sequence; mud, silt to sand
THICKNESS: 1 m BASAL CONTACT: planar sharp with minor grading
COLOUR (fresh/weather): grey

BED STYLE: - friable mass with grading to sand (0.45 m)
- heterolithic planar sands

SEDIMENTARY STRUCTURES: - undulating laminations and planar laminations in sand
- nodular concretions in mud silt (0.07m length)

DATE: July 5, 1997 " UNIT: 019

LITHOLOGY: sand channel unit

THICKNESS: 0.8 m BASAL CONTACT: sharp undulating erosional
COLOUR (fresh/weather): grey/green grey

BED STYLE: - continuous planar sets laterally into anticlinal grooves

SEDIMENTARY STRUCTURES: -  planar-, cross, and undulating laminations
- nodules (0.01m)

DATE: July 5, 1997 UNIT: 020

LITHOLOGY: mudstone

THICKNESS: 0.45m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): grey/purple and red grey

BED STYLE: - friable mottled bed

SEDIMENTARY STRUCTURES: - common nodular concretions (0.02m)
- root traces

DATE: July 5, 1997 UNIT: 021



LITHOLOGY: sandstone
THICKNESS: 0.6 m A BASAL CONTACT: planar with minor undulating sharp
COLOUR (fresh/weather): grey/green grey

BED STYLE: -  planar continuous to discontinuous sand (0.3m thickness)
- anticlinal grooves with minor mud horizons (0.1m thickness)

SEDIMENTARY STRUCTURES: -  planar laminations in sand
- nodular concretions in mud (0.04m)

DATE: July S, 1997 UNIT: 022

LITHOLOGY: silty mudstone with sandstone horizons
THICKNESS: 3.0m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): light grey sands and red silt/grey and red

BED STYLE: - friable mottled bed with discontinuous 2m long sand wedges (0.5m)
- faint platy bedding overlying sand

SEDIMENTARY STRUCTURES: - planar lam in sand
- nodular concretions (0.08m)

- root traces
DATE: July 5, 1997 UNIT: 023
LITHOLOGY: sandstone channel unit
THICKNESS: 1.1 m BASAL CONTACT: erosional sharp

COLOUR (fresh/weather): grey

BED STYLE: - planar non-massive undulating sands (0.1m thick) with mottled silt horizons
- massive channel scours (1.2m depth and ~5m width)

SEDIMENTARY STRUCTURES: -  planar and undulating laminations

- spherical nodular concretions

- insitu tree fossils (0.2m), root fragments

- ridge and furrow paleocurrent reading: 134
DATE: July 5, 1997 UNIT: 024

LITHOLOGY: muddy siltstone

THICKNESS: 1.6 m BASAL CONTACT: planar sharp



COLOUR (fresh/weather): grey red
BED STYLE: - friaBle moderately mottled bed

SEDIMENTARY STRUCTURES: - root traces

DATE: July 5, 1997 UNIT: 025

LITHOLOGY: heterolithic sandstone with siltstone
THICKNESS: 0.5m BASAL CONTACT: planar sharp with minor grading
COLOUR (fresh/weather): grey

BED STYLE: - discontinuous to continuous planar sand beds (0.05m thick)
- minor silt horizons (0.05m thick)

SEDIMENTARY STRUCTURES: - faint cross-, and planar laminations

DATE: July 5, 1997 ’ UNIT: 026

LITHOLOGY: mudstone
THICKNESS: Im BASAL CONTACT: planar sharp
COLOUR (fresh/weather): red

BED STYLE: - friable red bed i
- minor grey bands (0.01m thick) close to basal contact

SEDIMENTARY STRUCTURES: - nodular concretions (0.04m)

- root traces?
DATE: July 5, 1997 UNIT: 027
LITHOLOGY: sandstone
THICKNESS: 0.25m BASAL CONTACT: planar sharp, erosional

COLOUR (fresh/weather): grey/green grey
BED STYLE: - continuous planar with minor undulating (0.25m)

SEDIMENTARY STRUCTURES: - fossil fragments and impressions

DATE: July 5, 1997 UNIT: 028



LITHOLOGY: mudstone
THICKNESS: 1.6 m - BASAL CONTACT: planar sharp
COLOUR (fresh/weather): mottled grey red/green grey red

BED STYLE: - friable bed
- discontinuous sand wedges

SEDIMENTARY STRUCTURES: - nodular concretions in mud (0.1m)
- TOOt traces

DATE: July 6, 1997 UNIT: 029

LITHOLOGY: sandstone channel unit
THICKNESS: 2.94m BASAL CONTACT: erosional sharp
COLOUR (fresh/weather): purple grey

BED STYLE: -  massive continuous planar sand beds
- one massive channel suite cutting underlying units 027 and 026
- five channel suites, platy at base and massive at top, cutting unit 027
- channels around 9m wide and 3 to 4m depth

SEDIMENTARY STRUCTURES: - faint planar and undulating laminations
- x-lam
- organic fragments in channel suites (fish scales?)
- plant impressions in planar suite
- ridge and furrow paleocurrent 110, 116

DATE: July 6, 1997 UNIT: 030

LITHOLOGY: siltstone with clay seams
THICKNESS: 1.3 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): red

BED STYLE: - friable bed with clay seams
- discontinuous planar sand bed (0.3mthick) with channel scours (0.4m deep)

SEDIMENTARY STRUCTURES: - organic clay layer (0.08m thick) overlying sand
- nodular concretions in silt (0.09m length)
- root traces

DATE: July 6, 1997 UNIT: 031



LITHOLOGY: sandstone channel body

THICKNESS: 0.75 m, BASAL CONTACT: erosional undulating sharp
COLOUR (fresh/weather): light grey/green grey

BED STYLE: - massive sand unit

SEDIMENTARY STRUCTURES: - cross- laminations
- in situ root fossils, plant impressions

- DATE: luly 6, 1997 UNIT: 032

LITHOLOGY: silty mudstone
THICKNESS: 0.8 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): light grey/purple grey

BED STYLE: - poor platy bed
- discontinuous red layers (0.02m)

SEDIMENTARY STRUCTURES: - rare nodular concretion
- charcoalified tree, tilted, rooting into underlying unit

DATE: July 6, 1997 UNIT: 033

LITHOLOGY: heterolithic sandstone with siltstone
THICKNESS: 2.55m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): grey/purple grey

BED STYLE: - planar platy sand beds (mm to 0.15m)
- minor silt horizons (cm scale)

SEDIMENTARY STRUCTURES: - planar lamination
- common nodules (0.05m)
- root fragments rare with concentration at the top of the unit, in situ

DATE: July 6, 1997 UNIT:034

LITHOLOGY: siltstone with minor sand channel sets
THICKNESS: 2.7 m BASAL CONTACT: planar sharp, erosional
COLOUR (fresh/weather): red grey/red purple grey

BED STYLE: - friable red bed



- minor sand channels (1.0m depth)

SEDIMENTARY STRUCTURES: -  x-lam in sand
- fossil fragments in sand
- spherical nodules (0.04m diameter) in silt, uncommon
- root traces in silt

DATE: July 6, 1997 UNIT: 035

LITHOLOGY: heterolithic sandstone with siltstone
THICKNESS: 0.8 m BASAL CONTACT: planar sharp, erosional
COLOUR (fresh/weather): light grey red/ green grey red

BED STYLE: - planar sand beds (<0.2m)
- poor platy red silt horizons

SEDIMENTARY STRUCTURES: -  nodular concretions (0.02m length) in silt
- root fossils in sand
- root traces in silt

DATE: July 6, 1997 UNIT: 036

LITHOLOGY: mudstone
THICKNESS: 1.1 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): red

BED STYLE: - friable red bed
- grey bands (cm) throughout with (0.07m) band 0.15m from top of unit

SEDIMENTARY STRUCTURES: - nodular concretions (0.04m)
- root traces and org clay seams

DATE: July 6, 1997 UNIT: 037

LITHOLOGY: heterolithic channel sandstone unit with silty mudstone
THICKNESS: 1m BASAL CONTACT: erosional undulating to planar sharp
COLOUR (fresh/weather): grey/purple grey

BED STYLE: - continuous planar sand beds
- multiple (3?) massive channel bodies

SEDIMENTARY STRUCTURES: -  x-lam in channel set
- organic clay root traces




DATE: July 6, 1997 UNIT: 038

LITHOLOGY: mudstone

THICKNESS: 135m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): red

BED STYLE: - friable bed

SEDIMENTARY STRUCTURES: - org clay root traces

DATE: July 6, 1997 UNIT: 039
LITHOLOGY: shallow heterolithic channel sandstone with silt
THICKNESS: 19m BASAL CONTACT: minor erosional undulations with planar sharp
COLOUR (ﬁesh/weathe';r): grey -
BED STYLE: -  continuous planar sand
- few shallow channel grooves (0.45m)

- friable silt horizons (0.3m thick)

SEDIMENTARY STRUCTURES: - x-lam in sand

DATE: July 6, 1997 UNIT: 040

LITHOLOGY: silty mudstone

THICKNESS: 1.15m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): mottled to banded

BED STYLE: - friable bed with vertical platy sections (funneling)

SEDIMENTARY STRUCTURES: - root traces

DATE: November 11, 1997 UNIT: 041

LITHOLOGY: sandstone channel unit
THICKNESS: 2.7m BASAL CONTACT: erosional undulating sharp

COLOUR (fresh/weather): light grey/purple grey



BED STYLE: - fine to med. grain
- platy and planar style (0.05m thick)
- channels are massive, 8 to 10m wide and 3m deep (erodes unit #40, 39?)

SEDIMENTARY STRUCTURES: - planar lam common
- asymmetrical ripples, ridge and furrow
- in situ roots, vegetative fossil impressions and fragments
- paleoflow; 14, 118, 124

DATE: November 11, 1997 UNIT: 042

LITHOLOGY: siltstone finning to mudstone with planar sandstone body

THICKNESS: 1.2m BASAL CONTACT: planar sharp

COLOUR (fresh/weather): red (silt and mud)

BED STYLE: - friable mass grading vertically from silt (0.3m thick) to mud (0.5m thick) with platy
planar sandstone unit (0.4m thick) dividing silt and mud

- clay seam overlying sandstone (mm)

SEDIMENTARY STRUCTURES: - elongated nodules in silt (0.08m), spherical nodules in mud (0.03m)

DATE: November 11, 1997 UNIT: 043

LITHOLOGY: sandstone channel unit
THICKNESS: 0.5 to 0.95m BASAL CONTACT: sharp undulating erosional
COLOUR (fresh/weather): light grey/grey

BED STYLE:

fine to medium grain

- shallow channel sand, 4m wide and 1m deep
- platy with no interfingers

- undulating unit

SEDIMENTARY STRUCTURES: -  x- and planar lam
- flute casts and tool marks on bed plane
- in situ stigmarian root fossil and abundant fossil fragments

DATE: November 11, 1997 UNIT: 044

LITHOLOGY: mudstone



THICKNESS: 0.9m BASAL CONTACT: sharp

COLOUR (fresh/weather): grey

BED STYLE: - friable to shaly both laterally and vertically
- minor mottling

- carbonaceous layers (mm scale)

SEDIMENTARY STRUCTURES: - charcoalified tree stump positioned sub-vertically and rooting into
underlying unit

DATE: November 11, 1997 UNIT: 045

LITHOLOGY: sandstone

THICKNESS: 2.4m BASAL CONTACT: planar sharp, erosional ‘
COLOUR (fresh/weather): grey

BED STYLE: - fine to medium grain

- planar platy sandstone with mudstone horizons (90:10)
- one undulating sand bed (0.5m thick) protruding from cliff

1

SEDIMENTARY STRUCTURES: planar lam in planar sand beds

- large plant fossil fragments in undulating bed

- tool marks present on bed plane on undulating bed

- in situ stigmarian roots within upper sandstone beds, bioturbated?,

spherical nodules (0.03m) rare

DATE: November 11, 1997 UNIT: 046

LITHOLOGY: mudstone

THICKNESS: 0.3m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): light grey

BED STYLE: - friable soft bed with overlying clay seam (0.1m)

SEDIMENTARY STRUCTURES: - none

DATE: November 11, 1997 UNIT: 047

LITHOLOGY: mudstone with planar sandstone beds

THICKNESS: ~10m BASAL CONTACT: planar sharp



COLOUR (fresh/weather): red and grey

BED STYLE: -  majority of the unit is red friable to platy mudstone
- two minor channel bodies (3m by 1m) at the top of the cliff laterally extending to
sharp planar thin continuous to discontinuous beds (cm to 0.2m)
- minor sand channel at base of cliff along lateral line of the two channels

SEDIMENTARY STRUCTURES: -  root traces in sand
- base channel
- fossil fragments and root fragments at top of channel
- poor planar- and cross-laminations

DATE: November 11, 1997 UNIT: 048

LITHOLOGY: planar sand with mudstone -
THICKNESS: 4.5m BASAL CONTACT: planar sharp, erosional
COLOUR (fresh/weather): light green grey/purple grey and red
BED STYLE: -  fine grain |
- fissile and massive sand beds

friable red mudstone
continuous planar beds

SEDIMENTARY STRUCTURES: -  strong planar laminations in sand
- tool marks on sand bed plane
- elongated and spherical nodules (cm) in mudstone

DATE: November 11, 1997 UNIT: 049

LITHOLOGY: mudstone with planar sand bed within
THICKNESS: 3m BASAL CONTACT: planar sharp, erosional
COLOUR (fresh/weather): red and grey

BED STYLE: - same as underlying unit with majority red mud
- planar sand bed (0.5mthick)

SEDIMENTARY STRUCTURES: - same as unit #48

DATE: November 11, 1997 UNIT: 050

LITHOLOGY: planar sand with friable mudstone beds



THICKNESS: 2.5m BASAL CONTACT: planar sharp
COLOUR (fresh/weathér): grey and red
BED STYLE: - same as unit #48

SEDIMENTARY STRUCTURES: - same as unit #48

DATE: November 11, 1997 UNIT: 051

LITHOLOGY: channel sandstone unit
THICKNESS: ~3m BASAL CONTACT: sharp erosional undulating
COLOUR (fresh/weather): grey
BED STYLE: -  massive channel unit at tip of point
- fine to medium grain

- channel 10m wide and 3m deep

SEDIMENTARY STRUCTURES: - ripples and tool marks on bed plane
- fossil fragments




DATE: October 11, 1997 UNIT: 101

LITHOLOGY: mudstone

THICKNESS: ~1m of exposure BASAL CONTACT: concealed
COLOUR (fresh/weather): red

BED STYLE: - friable bed

SEDIMENTARY STRUCTURES: - none seen

DATE: October 11, 1997 UNIT: 102

LITHOLOGY: sandstone channel unit
THICKNESS: ~2.0m BASAL CONTACT: sharp erosional undulating
COLOUR (fresh/weather): light grey/purple grey

BED STYLE: - medium grain:

- clastic layers
- well sorted
- clast to clast contact
- sub-rounded
- majority sandstone clasts (cm to 3 cm)
- a-axis along bedding plane

- 6? Channel sets inter-erosional

- upper section contains platy sand layers (0.1m)

SEDIMENTARY STRUCTURES: - p// and x- lam
- paleocurrent; ridge and furrow off wave cut (130, 17, 67, 80, 52)
- (in situ in wave cut) fossil fragments (Calamites)
- coalified fragment (0.15m)
- concretions, rare, only exposed in wave cut, spherical (0.02m)

DATE: October 11, 1997 UNIT: 103

LITHOLOGY: siltstone with sand interbeds
THICKNESS: 0.7 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): red and grey colour banding

BED STYLE: - friable red siltstone (75% of unit)
- planar grey medium grained sand layers (0.04m thick)

SEDIMENTARY STRUCTURES: - planar laminations in sandstone




DATE: October 11, 1997 UNIT: 104

LITHOLOGY: planar éandstone to channel unit
THICKNESS: 3.5m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): light grey with red (30%) banding
BED STYLE: - medium grained
- massive channel sand body (1.2m deep)
- discontinuous blocky sand body (2 to 2.5m thick)

- undulating body
- consolidated planar sand body (0.4m thick)

SEDIMENTARY STRUCTURES: - channel sand contains planar and cross- lam

DATE: October 11, 1997 UNIT: 105

LITHOLOGY: mudstone
THICKNESS: 14 m " BASAL CONTACT: planar sharp
COLOUR (fresh/weather): red

BED STYLE: - friable bed
- siltstone lens present in mid section

SEDIMENTARY STRUCTURES: - concretions, common, sub-spherical to spherical (0.04m)

DATE: October 11, 1997 UNIT: 106

LITHOLOGY: sandstone

THICKNESS: 1m BASAL CONTACT: undulating sharp, erosional
COLOUR (fresh/weather): light purple grey/ grey

BED STYLE: - consolidated massive bed (0.35m thick) to planar style beds (0.12m)

SEDIMENTARY STRUCTURES: - cross- laminations with minor planar lam

DATE: October 11, 1997 UNIT: 107

LITHOLOGY: mudstone
THICKNESS: 0.5m BASAL CONTACT: planar sharp

COLOUR (fresh/weather): red



BED STYLE: - friable

SEDIMENTARY STRUCTURES: - none

DATE: October 11, 1997 UNIT: 108

LITHOLOGY: sandstone
THICKNESS: 0.9 m BASAL CONTACT: sharp undulating, erosional
COLOUR (fresh/weather): grey/brown grey

BED STYLE: - fine to medium grained
- massive consolidated bed

SEDIMENTARY STRUCTURES: - planar and cross- laminations
- fossil fragments are present, but uncommon

DATE: October 11, 1997 UNIT: 109

LITHOLOGY: mudstone
THICKNESS: 29 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): red

BED STYLE: - friable bed
- dispersed grey muddy siltstone layers (0.03m thick)

SEDIMENTARY STRUCTURES: spherical concretions, common, (0.01m)

DATE: October 11, 1997 UNIT: 110

LITHOLOGY: sandstone

THICKNESS: 0.6 m BASAL CONTACT: planar sharp, erosional
COLOUR (fresh/weather): purple grey/grey

BED STYLE: - massive continuous planar body

SEDIMENTARY STRUCTURES: - poorly developed planar- and cross- lamination

DATE: October 11, 1997 UNIT: 111

LITHOLOGY: mudstone



THICKNESS: 44 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): purple grey/ brown grey

BED STYLE: - friable bed
- coarsening up sequence within 2.2 m from mud to silt
- sandstone lens, undulating, overlying siltstone (0.4m thick)
- minor thin carbonaceous shale layers between mud to silt
- friable mudstone bed for remaining unit

SEDIMENTARY STRUCTURES: -  root traces and fragments are common
- concretions abundant wt upper mudstone set
- cross- and planar laminations within sand

DATE: Octcber 11, 1997 UNIT: 112

LITHOLOGY: immature shaly coal
THICKNESS: 0.3 m BASAL CONTACT: moderately sharp
COLOUR (fresh/weather): dark grey, black/ brown grey, black

BED STYLE: - continuous planar bed
- coal stringers within carbonaceous shale

SEDIMENTARY STRUCTURES: - leaf and plant fragments

DATE: October 11, 1997 UNIT: 113

LITHOLOGY: silty mudstone

THICKNESS: 0.8 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): light grey

BED STYLE: - friable bed

SEDIMENTARY STRUCTURES: - abundant root traces

DATE: October 11, 1997 UNIT: 114

LITHOLOGY: carbonaceous shale with coal stringers
THICKNESS: BASAL CONTACT: planar sharp
COLOUR (fresh/weather): black with brown staining

BED STYLE: - carbonaceous shale with abundant coal stringers



- minor seat earth overlying shale (0.05m)

SEDIMENTARY STRUCTURES: - none seen

DATE: October 11, 1997 UNIT: 115

LITHOLOGY: fossiliferous mudstone

THICKNESS: 0.8 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): grey brown

BED STYLE: - minor bedding in few areas

SEDIMENTARY STRUCTURES: - abundant plant fossils and root fragments
- root traces abundant

DATE: October 11, 1997 UNIT: 116

LITHOLOGY: sandstone channel unit
THICKNESS: 2m BASAL CONTACT: sharp erosional undulating
COLOUR (fresh/weather): light grey

BED STYLE: -  massive and uniform in thickness, with cuts into underlying unit # 115
- fossiliferous
- strong bedding at top section
- fine to medium grained

SEDIMENTARY STRUCTURES: - in situ tree trunk, Calamites, impressions (0.1m)
- planar- and cross- laminations
- abundant root fragments (0.05 to 0.1m length)
- other plant fragments

DATE: October 11, 1997 UNIT: 117

LITHOLOGY: silty mudstone

THICKNESS: 1.5m BASAL CONTACT: planar sharp

COLOUR (fresh/weather): light grey

BED STYLE: - featureless friable silty mudstone near base of unit
- sand wedge in mid unit

- overlying silty mudstone is platy, bedded

SEDIMENTARY STRUCTURES: - planar laminations in mud, sand is featureless




DATE: October 11, 1997 UNIT: 118

LITHOLOGY: sandstone

THICKNESS: 0.85m - BASAL CONTACT: sharp undulating, erosional
COLOUR (fresh/weather): light grey with minor red

BED STYLE: - planar undulating beds

SEDIMENTARY STRUCTURES: - faint laminations

- minor ripple marks
- minor fossil fragments

DATE: October 11, 1997 UNIT: 119

LITHOLOGY: muddy siltstone coarsening to siltstone
THICKNESS: 2 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): ligl;t to medium red grey
BED STYLE: - friable at base
- minor sand lens within muddy siltstone

- stratified and blocky siltstone

SEDIMENTARY STRUCTURES: - faint laminations in sandstone

DATE: October 11, 1997 UNIT: 120

LITHOLOGY: sandstone
THICKNESS: 0.25m BASAL CONTACT: undulating sharp, erostonal
COLOUR (fresh/weather): light grey

BED STYLE: - massive undulating bed
- fossiliferous

SEDIMENTARY STRUCTURES: - leaf fragments
- abundant root traces

DATE: October 11, 1997 UNIT: 121

LITHOLOGY: silty mudstone

THICKNESS: 2.5m BASAL CONTACT: sharp, nodular layer



COLOUR (fresh/weather): grey to red grading

BED STYLE: - friable bed with minor bedded areas
- thin bands of carbonaceous shale within upper third of unit (0.05m thick)
- fossiliferous

SEDIMENTARY STRUCTURES: - elongated concretions within lower section (0.05m)
- abundant root traces

DATE: October 11, 1997 UNIT: 122

LITHOLOGY: sandstone

THICKNESS: 0.25m BASAL CONTACT: sharp undulating
COLOUR (fresh/weather): grey with red staining

BED STYLE: - main massive lens, which becomes non-massive laterally

SEDIMENTARY STRUCTURES: - none

DATE: October 11, 1997 UNIT: 123

LITHOLOGY: sandstone
THICKNESS: 0.5m BASAL CONTACT: sharp undulating with gradational planar
COLOUR (fresh/weather): grey

BED STYLE: - fine grained discontinuous sand
- massive

SEDIMENTARY STRUCTURES: - poor cross- and planar laminations

DATE: October 11, 1997 UNIT: 124

LITHOLOGY: mudstone

THICKNESS: 0.5m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): red

BED STYLE: - friable bed

SEDIMENTARY STRUCTURES: - none

DATE: October 11, 1997 UNIT: 125



LITHOLOGY: sandstone
THICKNESS: 0.15m * BASAL CONTACT: planar sharp, erosional
COLOUR (fresh/weather): grey

BED STYLE: - fine to medium grained
- discontinuous beds

SEDIMENTARY STRUCTURES: - poor cross- and planar laminations

DATE: October 11, 1997 UNIT: 126

LITHOLOGY: mudstone
THICKNESS: 341‘ m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): red
BED STYLE: - faint platy bedding, mostly friable
- minor mottling at top 2 m of unit

- thin continuous planar sand beds (0.04 to 1.8 m thick)

SEDIMENTARY STRUCTURES: - concretions in mud (0.04 to 0.06 m)

DATE: October 11, 1997 UNIT: 127

LITHOLOGY: sandstone
THICKNESS: 1m BASAL CONTACT: planar sharp, erosional
COLOUR (fresh/weather): grey

BED STYLE: - massive planar bed
- fine to medium grain

SEDIMENTARY STRUCTURES: - strong planar and cross- laminations

DATE: October 11, 1997 UNIT: 128

LITHOLOGY: mudstone
THICKNESS: 2.0 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): red

BED STYLE: - friable bed



- mottling wt bottom 1.2 m

SEDIMENTARY STRUCTURES: - elongated nodular concretions, horizontal, (0.3 to 0.4m)

DATE: October 11, 1997 UNIT: 129

LITHOLOGY: sandstone
THICKNESS: 0.25m BASAL CONTACT: sharp undulating, erosional
COLOUR (fresh/weather): grey

BED STYLE: - massive body
- fine to medium grained

SEDIMENTARY STRUCTURES: - planar lamination

DATE: October 11, 1997 UNIT: 130

LITHOLOGY: mudstone

THICKNESS: 7.55m BASAL CONTACT: planar sharp

COLOUR (fresh/weather): red

BED STYLE: - friable bed
- minor planar sand beds (0.3m thick) and sand lenses (0.6m thick) within bottom 2m
- consolidated red siltstone beds (0.02m) spaced throughout

- top section grades? to platy to friable grey mudstone

SEDIMENTARY STRUCTURES: - nodular root layer (0.06m), 2m from top of unit

DATE: October 11, 1997 UNIT: 131

LITHOLOGY: coal seam
THICKNESS: 03 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): black
BED STYLE: - three main seams with clay btw
- first at Om (0.05m from base)
- second at 0.085m (0.04m)
- third at 0.19m (0.6m)

SEDIMENTARY STRUCTURES: - none

DATE: October 11, 1997 UNIT: 132



LITHOLOGY: mudstone
THICKNESS: 1.65m - BASAL CONTACT: planar sharp
COLOUR (fresh/weather): grey

BED STYLE: - friable bed with faint platy sections grading laterally and vertically
- minor mottling

SEDIMENTARY STRUCTURES: - root traces
- root concretions

DATE: October 11, 1997 UNIT: 133

LITHOLOGY: sandstone channel unit
THICKNESS: 2.5m BASAL CONTACT: sharp erosional undulating
COLOUR (fresh/weather): light grey
BED STYLE: - fineto me;iium grained
- planar bedded base with minor siltstone grades

- massive channel fills and beds within remaining unit

SEDIMENTARY STRUCTURES:

strong planar and cross- lamination

- fossiliferous lam

- large scale ripples (0.6m cross-beds)

- root fragments and traces, common

- paleoflow from wave cut, ridge and furrow; 190, 183, 342, 162

DATE: October 11, 1997 UNIT: 134

LITHOLOGY: muddy siltstone to sandstone
THICKNESS: 2m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): light grey
BED STYLE: -  partly concealed
- platy mud silt bed

- grading to fine/medium grained sand with silt interbeds

SEDIMENTARY STRUCTURES: - ripples within sand

DATE: October 11, 1997 UNIT: 135

LITHOLOGY: mudstone



THICKNESS: 0.75m BASAL CONTACT: planar sharp
COLOUR (fresh/weathér)t mottled
BED STYLE: - minor org rich shaly layers

SEDIMENTARY STRUCTURES: - abundant root traces

DATE: October 11, 1997 UNIT: 136

LITHOLOGY: sandstone channel unit
THICKNESS: 2.7m BASAL CONTACT: sharp undulating erosional
COLOUR (fresh/weather): light grey

BED STYLE: - fine to medium grained -
- thick massive packages
- upper third of unit highly fossiliferous
- thin org shale bed 1m below top (01m)
- top third contains siltstone interbeds

SEDIMENTARY STRUCTURES:

abundant strong planar and cross- lamination

- rippling

- large cross beds (0.05 to 0.3m wide)

- plant material, root fragments (in situ stigmaria, 0.2m), root traces
- concretions within siltstone

- paleocurrent, nidge and furrow; 324, 180, 174

DATE: October 11, 1997 UNIT: 137

LITHOLOGY: heterolithic sandstone with siltstone
THICKNESS: 235 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): sand light grey/grey; silt purple red

BED STYLE: - siltstone platy to consolidated beds
- interlayered planar to mod. undulating sand beds (minor pinch-offs)

SEDIMENTARY STRUCTURES: - planar lam in both silt and sand
- horizontal and vertical Oriented nodular concretions within siit (0.6m)

DATE: October 11, 1997 UNIT: 138

LITHOLOGY: muddy siltstone

THICKNESS: 0.3 m BASAL CONTACT: planar sharp



COLOUR (fresh/weather): purple grey
BED STYLE: - friable
SEDIMENTARY STRUCTURES: -  elongated nodular concretions near base (0.7m)

- 0.2m from base and up contains no concretions
- elongated nodular concretions at top contact (0.2 to 0.3m)

DATE: October 11, 1997 UNIT: 139

LITHOLOGY: sandstone channel unit
THICKNESS: 1.35m BASAL CONTACT: sharp undulating erosional
COLOUR (fresh/weather): light grey/grey

BED STYLE: - continuous planar massive sand beds with channel grooves (1m) 3.5 m wide
- minor, 5%, mudstone interfingering
- dark. purple grey
- friable to platy
- conformable with sand

SEDIMENTARY STRUCTURES: -  planar and cross- laminations in sand
- cross beds (large) in sand
- organic fragments in sand

DATE: October 11, 1997 UNIT: 140

LITHOLOGY: siltstone with sandstone interbeds
THICKNESS: 1.25m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): grey

BED STYLE: -  sand to sand contact divided by mm scale shale siltstone
- platy to friable siltstone bed
- conforms with sandstone
- greytored
- dips into underlying unit #139
- continuous to discontinuous thin sand beds (0.1 to 1m)
- minor channel grooves (1m) 1.7m wide
- minor thin clay seams

SEDIMENTARY STRUCTURES: - none seen

DATE: October 11, 1997 UNIT: 141

LITHOLOGY: mudstone



THICKNESS: 0.47m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): dark purple grey and sharp change to red
BED STYLE: - poorly developed platy mud bed

- grey sub unit is 0.21m, with a sharp change to red to top

- no change in bed characteristic

SEDIMENTARY STRUCTURES: - root concretions in grey section

DATE: October 11, 1997 UNIT: 142

LITHOLOGY: sandstone channel body

THICKNESS: 0.67 m BASAL CONTACT: sharp erosional undulating

COLOUR (fresh/weather): light grey sand, purple grey silt

BED STYLE: - discontinuous to continuous sand channel body with minor muddy siltstone
interfingers
- thick planar sandstone beds (0.3m) to platy style
- channel sets (0.8m) 2.5m wide

- fine grain sandstone

SEDIMENTARY STRUCTURES: - strong planar and cross- laminations

DATE: October 11, 1997 UNIT: 143

LITHOLOGY: mudstone
THICKNESS: 0.59m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): red
BED STYLE: - friable bed with thin (cm) grey mud bands
- clay seams present

- carbonaceous shale layer at basal contact

SEDIMENTARY STRUCTURES: - poor root traces, rare

DATE: October 11, 1997 UNIT: 144

LITHOLOGY: sandstone channe! unit
THICKNESS: 1.74m BASAL CONTACT: sharp erosional undulating

COLOUR (fresh/weather): light grey



BED STYLE:

t

fine to medium grained

- massive to non-massive sand body

- minor red banding near base, uncommon
- clastic layers, uncommon, rounded

SEDIMENTARY STRUCTURES: - planar and cross- lamination
- in situ tree impression (0.45 to 0.5m), root traces into underlying
unit
- tool marks on bedding surfaces
- paleoflow, ridge and furrow from wave cut; 324, 346, 121, 144,
140, 146 165, 160, 180

DATE: October 11, 1997 UNIT: 145

LITHOLOGY: siltstone fining up to mudstone
THICKNESS: 23 m BASAL CONTACT: planar sharp
COLOUR (fresh/weather): 70% red, 30% grey

BED STYLE: -  poorly exposed
- consolidated friable siltstone bed (1.6 m)
- contains fine sandstone interbeds
- thin (mm) clay separating gradational change to friable and crumbly mudstone
- several clay seams present within upper part of the unit

SEDIMENTARY STRUCTURES: - siltstone
- spherical concretions (0.02m), common
- root traces
- mudstone
- nodular concretions present at red/grey band contacts
- root concretions (0.08m)

DATE: October 11, 1997 UNIT: 146

LITHOLOGY: sandstone channel unit
THICKNESS: 4.5m BASAL CONTACT: sharp undulating erosional
COLOUR (fresh/weather): light grey
BED STYLE: - medium grained (at base)
- massive (at base 2.5m) to non-massive interbedded channel sand
- channel sets (7 m)
- organic rich layers and coalified tree fragments

- Clastic beds, poorly sorted (0.05m)

SEDIMENTARY STRUCTURES:

poor to strong p// and x- lam

- massive cross beds (2.5m)

- fossil fragments on bedding surfaces

- in situ root and tree, Calamites, (0.7m)

- coalified plant debris and large Calamites trees (excavated)



- - nodular concretions, elongated to spherical, (0.09m)
- wavecut
- asymmetrical ripples
- ridge and furrow (1.5m)
- horizontal large tree stumps (0.5m)
- in situ roots
- paleoflow; parting lineation and ridge and furrow; 123, 90, 86, 88,
82 102, 90, 96, 110, 93, 100

DATE: October 11, 1997 UNIT: 147

LITHOLOGY: sandstone channel unit

THICKNESS: 2.0m BASAL CONTACT: sharp undulating erosional

COLOUR (fresh/weather): light grey

BED STYLE: -  poorly exposed
- fine grained
- platy sand beds interbedded with mud and silt, friable and grey
- massive channel body

SEDIMENTARY STRUCTURES: - nodular concretions, elongated, in friable mud and silt

DATE: October 11, 1997 UNIT: 148

LITHOLOGY: siltstone bed overlain by sandstone channel body

THICKNESS: ~2 m (to overburden) BASAL CONTACT: planar sharp

COLOUR (fresh/weather): grey

BED STYLE: -  very poorly exposed and high up in cliff
- massive to discontinuous platy sand beds
- grading? In and out of silt
- underlying overburden

SEDIMENTARY STRUCTURES: -  cross- laminations
- fossils are rare
- spherical concretions present along bedding surfaces
- no organics


















