TABLE 3.- CRITERIA FOR

RECOGNITION OF SELECTED SANDSTONE DEPOSITS

ALLUVIAL  SYSTEMS

COASTUNE

SYSTEMS

SHALLOW MARINE = SYSTEMS

BRAIDED STREAM SYSTEMS

COARSE GRAINED MEANDER
BELT SYSTEMS

FINE GRAINED MEANDER
BELT SYSTEMS

DELTA DISTRIBUTARY
CHANNELS

TIDAL FLAT-CHANNEL
SYSTEMS

BARRIER BAR SYSTEMS

SHALLOW MARINE BAR
SYSTEMS

DEPOSITIONAL
SETTING

commonly developed in ar?as.of steer
gradients; low but flashy discharge
and high bed load

jevelops under conditions of local-
1y higher gradients; gererally mod-
crate to high bed load and fla;hy
discharge; channels are stabilized
by vegetation

developed in low gradient areas
with high uniform discharge; righ
suspended load

puilt on delta plain of high-ceon-
structive delta under very low zrad-
ients; high suspended lo=d and con-
tinuous discharge; an aggrading
system

may occur along gently sloping coast-
lines with marked tidal range where
enough sediment is available and str-
cng vwave actiom is not present; this
may be along the open sea or in areas
associated with deltas, estuaries,
lazoons, bays, barrier islands or
otner sand bars

develops ‘rom reworking of sediments

by waves and longshore currents which
redistribute sands parallel to deposit-
al strike; may form as destructive
facies of hizh constructive or des-
tructive deltas; or as independent
systems far from the source

normally develop on high energy shelg¢
usually tide dominated

TREND-LENGTH -
WIDTH-THICKNESS
FOR COMPLEX

trend ie pervendicular to regional
strike of coastline; length may ex-
tend for 1000's km. and widths may
range up to several km; thickness
for complex may vary up to 100's of
meters; multilateral sand body

trend perpendicular to shoreline;
composite multilateral sand body ran-
cing up to 60 m, thick and 50 km,
wide

trend is perpendicular to depo<it-
ional strike for comrliev; length
1000's of k=, and widfh varies from
stream widthto 20 timps stram width;
thickness extends ur to 100's of

meters; multistoried body

average orientation is vpercvendicular
+o the deposition. Sessilae sl atest
up to 10Vs of lon.; vidbhs up te & km;
thicknesses up tc i0C:; multistor-
ied sancé todies

iYats are parallel to devositional
strike; North Sea tidal flats are

450 km, long, 5-7 km. wide and ex-
hibit a lenticular cross sectional
shape; tidal channels are verven=
dicular to strike; length commonly
width of flats; width of tidal chan-
nels range up to several hundred
meters; multistoried and multilateral
deposits develop

parallel to derositional strike; len-
gth many times greater than width;
width ranges from several hundreds

of meters to several km,; larce wid-
th to thickress ratiz

elongate bodies are variably orient-
ed with respect to depositional str-
ike

CEOMETRY OF
INDIVIDUAL UNITS

individual channels are wide, shallow
tabular, flatbedded bodies

individual cnannels are wide shal-
low, slightly sinuous to straisht

migrating at rapid rates; essent-

ially flattbedded bottom; discon-

tinuous channel fill urits

individual channels are asymmetri-
cal convex downward; thickness aver-
ages 10 to 25 m, and width 8-16 km;
moderate to highly sihuous in plen
view

individvar channels are symmetrical
in cross-section with a convex-dcwn-
ward base and a flat top; zinirum
width is stream width; smail width
to thickness ratio

individual charnels show an asymmet-
rical downward shape, display a bran-
ching pattern and rapidly migrate;

‘commonly a sloping flattened base and
a convex upward shape; geometry de-
pendent upcon sediment suvrly, rate

eo! subsidence, and sea level fluc-
tuations

slze and shape variable from irreg—
ular small vocs through elongate rit-
bons to widespread sheets

BOUNDERIES

lateral and lower contacts are sharp;
upper contact sharp or gradational

lateral and lower bouhderies sharp;
upper boundary commonly gradational

sharp lower and lateral contacts;
initial &cour alonc channel-mouth bar
yet subsidence distorts boundary

sharp lateral and lower contccts;
upper contact sharp or gradatioral

lower and lateral boundaries common-—
ly gradatiornal

Sharp lowar and lateral contcct

VERTICAL SEQUENCE
OF SEDIMENTARY
STRUCTURES IN THE
SANDSTONE

characterized by extremely variable
flow Girections: medium scale tabu=
lars or trouzh cro 3
noy*zontal bedding; ripplies are
rare; no decrease in the scale of
cedimentary structures

generally large scale troughs or chan-
nel lag at base; medium scale troughs
and tabulars; wedge sets or avalancne
beds; parallel inclined laminae and
thin tabulars; no decrease in scale

of sedimentary structures; flow in-
dicators constant

channel lag at base; medium scale
planar crossbeds or trough beds in
lower point bar; horigontal or small
scale asymmetrical current rinples;
clay drapes formed on| point tar;
decrease in scale of lsedimentary
structures; flow indicators highly
variable

contorted trough beds or massive
sands; mud diapirs are comnon;

scale of sedimentary structures con-
stant

shell lag deposits at base of genetic
sequence; up to large or medium scale
trough beds; up into a zone of flaser
lenticular and interbedded muds or
sands; upward decrease in the scale of
sedimentary structures

the underlying shelf muds are highly
bioturbated and deformed with inter-
laminaticns of fecal pellets; the
transiticnal phase consists of strong-
1ly bioturbated fine sand; the lower
shoreface is strongly btioturbated with
minor laminations; the middle shore-
face contains burrowed sands with
shell debris, thin layers of silty
clay arefailss prescnt; the surf zone
contains differing tyves of cross-
stratification; beach sands are char-
acterizel by sub horizontal and low
angle cross stratification; eolian
dunes ma’ top the seaquence; ophio-
morphia urrows are characteristic

symmetrical and asymmetrical ripple
tedding and abundant medium to large
scale crossbedding; orientation of
directional features highly variable;
trails, burrows, minor channels and
washouts

ASSOCIATED FACIES

levees with silt and clay are poor-
ly developed; may occur in older
inactive channels stabilired by
vegetation; little organics pre-
served

soorly developed natural levees;
zenerally interbedded muds and sand

wali developed overbohk muds;
consist of intercalatpd clay, silt
and fine sand with smgll scale trough
beds and wavy laminations, root mot-
tling and concretions are common;
channel fill sediments consist of
fine sand, silt and clay and are
commonly burrowed, also contain sm-
all scale troughbeds firrecular lam-
inations and root marks are common;
floodbasin sediments contain inter-
bedded silts and clays, are commonly
burrowed and contain root marks and
slickensides; crevassp srlays con-
tain sand and muds, cfpall to large
scale trough crossktedfing, and ir-
regular laminae; soft| sediment de-
formation is present fthroughout the
system

deltaic plain deposits consist of
natural levees, chanrel fill, back-
swamp and crevasse splay devosits as
described in fine crained meandering
systems; in the distal prodelta muds
burroows soft sediment deforr-~tion,
pyrite, siderite and glauconite; the
proximal prodelta mu contain inter-
Decced sardss the delta Trent sands
are normally massive and highly dis-
torted téecause of compaction into un-
derlying muds; lakes with burrowed
muds may form tetween distritutaries;
or on abandoned lobes; a destructive
facies consisting of tarrier btars,
marine limestones, bays or lagoons
may form on abandonment of the delta
lobe

subtidal zore of tidal fiats are char
acterized by larre scale tidal chan-
nels and sand bars corsisting of shell
debris and medium scale trcurh beds;
inter*idal zone renerally has a slow
net rate of sedimentaticn and consiste
of three zones: sand flats are char-
a~terized by well develoned current
and wave ripples, flaser bedding and
intercalated s~nd and mud are common
in mixed flats; mud flats have algal
mats and sea grass present at the high
water mark; surface markinrs and wave
ripples are common on flats

normal marine sediments on the seaward
slde with shell debris and glauconite;
on the landward side lagoons normal-
ly contain burrowed laminated muds
and silts, washover fans and marsh
type sediments; small tidal deltas
may build out between bars; also

tidal pass channels with medium

scale trough crossbedding at the base
and smaller scale trough tedding
hiher on the slove showing a multi-
plicity of directions

marine shale or carbonates underlying
sand; lateral facies are uniform silt
free shales or carbonates

DEPOSITIONAL
PROCESSES

developed from infreauent flooding;
unidirectionally flowing stream is
incompetent in movinz bedload; sed-
iment moves as a series of transver-
se bars; longitudinal bars are wine-
nowed devosits; scour is slight;
banks are low and water overflows
channel easily; poorly developed
levees are formed by vertical
accretion} for more detail see the
last two references

developed from flooding; lower vpart

of sequence is formed similar to.point
bar in fine grained meand
are stabilized by vegetation con
ing flow to channel; chutes are
on point bar

Develop from fleading and unidirect-
ional flow; erosion glcig the concava
bank where flow velodities hirher
and lag deposit is dgveloved by wim-
nowing fines; helicoildal flow set

up inmeander berd and winnowed sed-
iment is moved acro channel to
downstream convex bar's; sediment is
deposited on a slopiic surface: as
bar is ascendad durine flood flow
velocity decreases arfd coarser mat-
erial is dropped out |givirng fining
up secuence in graingize; larger
scale becdforms develdo at base of
point bar under highdr flow conditions
while ripples form hilgher on the
point bar under low flow conditicns;
Due to sinuousity of |strecm direct-
ional parameters are fhishly variablej
overbank deposits are formed by ver-
tical accretion as flood overflows
banks; crevasse splays develop as
water escapes through a low in the
hapk

gererally straight unidirectional
flow in channels becausc of extensive
levee formation which stabilizes banks;
minor deposition on noint tars but
mainly on the channel floor; where
delta meets sea reworkine in delta
front facies by waves creates a coar-
sening up seauence from the nrodelta
muds; bidirectional features may form
channel shows strong unidirectional
character; no decrease in scale of
sedimentary struc*ur abundant con-
tortion due %o raoid subsidence intc
underlying riuds; scour is very slight

+idal channels form in a similar
ion as meanderinc systems; numerous
bidirectional or wave features may de-
velop freom the Influemee of tides;
scour is prominent

barrier bars form from interaction of
waves, longshore currents with local

or extensive sediment redistribution
along the coastlire; normally the sed-
iment supply is low; may form by build-
ing out during periods of normal
weather from longshore currents or
build up in storms; there also be an
eolian influence; bars may also build
at one end in tidal passes by lat-
eral migraticn-s. noint

bar; grain size coarsens upward be-
cause of increasing influence of
waves as bar builds up; a fin-
ing up sequence in grain size may
te pr sent in tidal passes

processes involve reworking and trans-
port of eands already on the shelf

and inherited from earlier paralic
deposition; transport and deposition
from storm ebbs, wave action, tidal
currents and turbidity currents;
helicoidal flow is imvortant; also
sugpeongcicn deposits from deltas add™the
major influx of fines to system

COMPOSITION AND
TEXTURE OF SAND

mainly coarse sand and sravel;
poorly sorted; transported fauna;
wood fragments and nlant debris;
no fining up distribution in grain
size

mainly coarse sand and gravel;
poorly sorted; transported fauna;
wood fragments ard ~lant debris;
no fining up distribution in grain
size

silt to chiefly fine |grained sand:
locally coarse grained sand to con-
glomerate; poor to moderate sorting;
reworked fossils; plant material;
wood fragments; Iignite; mud clasts;
fining up sequence in grain size.

crietly fine to medium grained sand;
poor to moderately well sorted, mud
clasts, wood freements; siderite
concretions; turbid water fauna; no
fining up sequence in distributary
channel; overall coarsening up
sequence in grain size in delta

chiefly fine sand and silt; scrt-

irg moderate to noor; glauconite aburn-
dant, bracxish to marine water fauna;
fining upward sequene in grain size
in channel; overall coarsening upward
grain size in flats

fine to medium grained sand: mod-
erate to well sorted; glauconite:
marine fauna; little organic’ matter

well sorted, well rounded fine grain-
ed sand; few fines: glauconite and
rich varied marine fauna; grain size
trends are irregular-may increase or
decrease

DISTINGUISHING
CHARACTERISTICS

develops a multilateral szand-
stone body; trend perpendicular
to shoreline; channel units dis-
continuous, flat hedded, len-
ticular to tabular in cross sec-
tion

‘2, mainly coarse sand and gravel;

mud clasts and plant material;
no fining up sequence in grain
sizey poorly sorted

3, unidirectional current features;
fow stratification typss and no
decrease 1n the scale cf sediment-
ary structuresy Rare ripples

4. lack of biotic constiuents or
burrowing in the sandstone

5. sharp basal and lateral contacts;
upper contacts also sharp

1. develops multilateral sand body;
individual channel is wide,shallow
flatbedded tabular body; trend is
perpendicular to slope

2. fine to chiefly coarse grained sand;
pebbles, wood fragments and plant
materiai; no grain size distribu-
tion

3, few stratification types and ro de-

crease in scale of sedimentary

structures; slight scour
unidirecticnal flow features

sharp lateral and lower contacts;

upper contact sharp or gradational

4

Py

1. develops a multistioried sand body;

-, trend perpendicular to shorelire;j:
individual channells are sinuous
in plan view,and gsymmetrical con-
vex downward in cross section

2. chiefly fine grained sand and il d
mud clasts and plant material;
poorly sorted; fining up secuence
in grain size

3, ynidirectional current features;
decrease in scale of sedimentary
structures

4. Lack of biotic constiuents or
burrowing in sandstone

5. sharp basal and lateral contacts;
upper boundary commonly gradational

1. multistoried sandstone body; trend
. perpendicular to shoreline; str-

aight in plan view; symmetrical
in cross section

2o fine to medium grained sand; mud-
clasts; wood fragments; siderite
concretions; poorly to moderate-
1y well sorted; no fining upward
sequence in grain size

3, unidirectional current features
in distributary; constant flow
indicators; no decrease in scale
of sedimentary structures

L4, overall coarsening upward sequence
in grain size of delta

S5e Sand ncormally contorted because
of subsidence

6. lower and lateral bounderies
sharp; major influence on bound-—
ary is subsidence.

1. generally develop perpendicular
to shoreline as multistoried and
multilateral deposits; individ-
ual channels are sinuous in plan
view and asymmetrical convex down-
ward in cross section

2. chiefly fine sand and silt; fin-
ing up sequence in grain size;
allochontus marine fauna and abun-
dent glauconite; sorting poor

3, bidirectional features; decrease
in scale of sedimentary structures

L, lengths no wider than tidal flats

5. sharp basal lateral contacts; up—
per contact sharp or gradational

1. overall trend parallel to shore-
line; sloping planar base and
convex uv top

2o chiefiy fine to medium grained
sand; well sorted; abundant glau-
conite, marine fauna, and rlant
material; grain size caarsens uo

3, multidirectional crossbedding
and low angle planar bedding.

4. gradational lower and lateral
bounderies

1. develops as irregular pods, elon-
gate ribbons or sheet sands; trend
to shoreline highly variable

2. well rounded and sorted fine grain-
ed gand; marine fauna and glauconite;
diverse grain size trends

3. wave and current ripples; multi-
directional crossbtedding and bur-
rowing

4. sharp lower and lateral contacts
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