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Modified after Olsen et al., 2000
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Lacustrine Basin Depositional Models

Geography

Age

Data

Sequences

Controls

Emphasis

OLSEN (1990)

Regional
(E. N. America, Morocco)

Late Triassic

Outcrops, boreholes,
wells, rare seismic

Lacustrine facies
Paleolatitude, climate &

tectonics

Paleoclimate,
paleomagnetics,
geochronology

BOHACS (2002)

Global

Devonian - Holocene

Outcrops, wells, seismic

All associated facies
Tectonics & climate
(accommodation &
sediments + water)

Petroleum systems



Highstand deep water Highstand deep

microlaminated muds water turbidite plain

Alluvial
fans & fan
deltas

Lowstand
shallow water
silts & sands

Highstand deep water
microlaminated
mudstones

Highstand fan deltas
to be eroded during
lowstand &
transgressions

Alluvial fan deposits & fluvial
sequences advancing into basin
during lowstand

Eolian

Lowstand massive
mud-cracked
mudstone

Laminated

@lsen Model

Highstand high-
relief deltas

Lowstand
channel

Large scale sequence
boundaries produced by
large scale, long-term
lake level changes

Highstand deltas to be
eroded during lowstand
& transgressions

Preserved low-relief,
low-relief deltas &
associated fluvial

deposits

Massive Eolian
mudstones &

minor e¥aporites

muds

Alluvial
fan
deposits
Low lake level
evaporites

Low-relief
deltas &
associated
fluvial
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Eolian
dune
sands

Modified after Olsen (1997); Olsen & Et-Touhami (2008)
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Richmond Type

Highstand deep water  Highstand deep water Lowstand Highstand
microlaminated muds turbidite plain channel high-relief
deltas

Alluvial fans &
fan deltas

Large scale sequence
boundaries produced by
large scale, long-term lake

Lowstand shallow level changes
water silts &
sands

Modified from Olsen (1990) and Olsen & Et Touhami (2008)

TS IIFE Vinita M.

OA- 2Apaleolatitude

Humid, equatorial climate
_acustrine-fluvial-alluvial facies
_ong term submergence

Muted climatic cyclicity




RIFT BASINS

Outcroppin
B Rife Stiaea -

Subsurface
D Rift Strata

Jurassic basins

e el
km 400

|:| Possible Triassic

Fundy /
Chignecto

< 10°

Hartford

bl 7 *
V? ‘\:t N

3

5°S

-~-~~
)"~~.

Modified after Olsen, 1997

Carnian

Ne=F A

CAMP & Rift Zone

Overlap @&




Newark Type

Highstand deep water Lowstand massive mud- Highstand deltas to be
microlaminated cracked mudstone eroded during lowstand &
mudstones transgressions

‘_—,”

Highstand fan
deltas to be
eroded during
lowstand &
transgressions

Preserved low-relief,
low-relief deltas &
associated fluvial

deposits

Alluvial fan deposits &

fluvial sequences
advancing into basin
during lowstand Modified from Olsen (1990) and Olsen & Et Touhami (2008)

TS III'T Lockatong Fm.

2A- 22Apaleolatitude

Humid to semi-arid climate
Lacustrine-fluvial facies

Alternating submergence / exposure
Pronounced climatic cyclicity
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Fundy Type

Eolian dune Laminated muds Massive mudstones & Eolian dunes
sands minor evaporites
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Alluvial fan A/ == associated alluvial

_ — — d fluvial
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Modified from Olsen (1990) and Olsen & Et Touhami (2008)

TS III'T Blomidon Fm.

15A- 30Apaleolatitude

Semi-arid to arid climate
Playa-lacustrine-fluvial-eolian facies
Exposure greater than submergence
Pronounced climatic cyclicity




Boehacs Model

N
‘ ( —

N > Fluvial-lacustrine

BALANCED FILLED
n§‘ Fluctuating profundal
W‘ UNDERFILLED

? Evaporative

\ =

Modified after Carroll &
Bohacs (1999)



P 1 Precipitation
E 1 Evaporation

—

.|.
f ? + ot
+ bdldlICE
+ + 11184

A (1 4

Low g
&/

Preservation 1 =

u
X
x
5w
l:D_
< O
E:
) =
= O
a3

o
i <
x 2
i
=
=

Eolian

POTENTIAL ACCOMMODATION RATE ‘

. . . Modified after Carroll & Bohacs
(proportional to basin subsidence)

(1999) and Bohacs et al. (2002)




Perennial, high sinuosity
fluvial sandstones and
conglomerates

Marginal to deep water lacustrine
shales, siltstones and marls

Lake margin shale and
lime mudstones

Low-relief deltas

Intermittent to perennial
low sinuosity braided
fluvial channel sandstones
and conglomerates

Laminated lacustrine
shales and mudstones

Marginal alluvial fans
PRl e oy

Eolian Playa to shallow water lacustrine
/sandstones mudstones and siltstones, minor
evaporites, minor eolian sandstones

Ephemeral braided fluvial
sheet flood sandstones
and conglomerates

Modified after Bohacs (2012)

Deeper water facies basinward
kst itk e B wticldotilid Al

Highstand shoreline

Coquinas fluvial-deltaic sandstones

Deeper water facies basinward
— s

TST oolitic and
stromatolitic limestones

HsT
HsT

HST

HST

Marginal alluvial fans and fan deltas

Deeper water
lacustrine shales,
evaporites

OVERFILLED
Fluvial-Lacustrine

BALANCED-FILLED
Fluctuating Profundal

UNDERFILLED
Evaporative



Overfilled Basin

Deeper water facies basinward
——%

Highstand shoreline

COqU'”aS fluvial-deltaic sandstones

Perennial, high sinuosity
fluvial sandstones and
conglomerates

Marginal to deep water lacustrine
shales, siltstones and marls

Modified after Bohacs (2012)

Deposition > subsidence

Open hydrology; fresh water

Fluvial-lacustrine facies association

Mostly progradational parasequences
Lowstand systems tract (LST) stacking patterns
Low to moderate TOC, Types I-lll kerogens



Balanced-fill Basin

Lake margin shale and Deeper water facies basmwar)d

lime mudstones _
Low-relief deltas TST oolitic and

\ stromatolitic limestones
> Y
HST \

TST
Intermittent to perennial TST
low sinuosity braided

fluvial channel sandstones
and conglomerates TST

Laminated lacustrine
shales and mudstones

Modified after Bohacs (2012)

Deposition = subsidence

Open and closed hydrology; fresh-alkaline-saline
Fluctuating profundal (lacustrine) facies association
Mixed pro- and aggradational parasequences
Transgressive Systems Tract (TST) stacking patterns
Moderate-high TOC, Type | kerogens




Underfilled Basin

Marginal alluvial fans Marginal alluvial fans and fan deltas
%—

Eolian Playa to shallow water lacustrine
/sandstones mudstones and siltstones, minor
evaporites, minor eolian sandstones Deeper water

lacustrine shales,
A evaporites

Ephemeral braided fluvial
sheet flood sandstones
and conglomerates

Modified after Bohacs (2012)

Deposition < subsidence

Closed hydrology; saline-hypersaline
Evaporative playa-lacustrine facies association
Aggradational parasequences

Highstand Systems Tract (HST) stacking patterns
Low-high TOC, Type | kerogens



Newark Basin
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Fundy Basin Stratigraphy
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