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- o evaluate controls on small-scale sequences
(up to tens of m) deposited during ice-house
periodsthat maintain similar thickness
throughout wide geographic areas despite
draping topography and containing facies that
poth build and fill relief.

- Use Pennsylvanian, Permian and Upper
Miocene examples to demonstrate various build
and fill facies and architectures.

- Demonstrate that build-and-fill sequences:

* Form In the build-and-fill zone.

* Build relief into underfilled accommodation
during sea-level rises.

* Tend to smooth out paleotopography during
sea-level falls (accommodation limited).

* Consist of associations of reservoir/non-
reservolr facies that build and fill relief.
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Expect build-and-fill sequences to develop
during periods of high frequency-high
amplitude sea-level fluctuations when
carbonate production Is not optimal.

Build-and-fill sequences form In the build-ana-
fill zone, in middle ramp/shelf settings that lie
between highstand and lowstand positions.

Build-and-fill sequence architecture may be
predictable given knowledge of the sea-level
history, paleotopograpny, and controls on

sediment production and dispersal.

Many shallow-water carbonate facies fill low

areas as opposed to building relief on
paleohighs.

Siliciclastics can fill or build relief.

The alternation of building and filling processes
during a single sea-level cycle produces a

thin widespread sequence with complex
internal architecture.
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1. An entire sequence - elther all carbonate, or
mixed slliciclastic-carbonate
2. Laterally extensive In its distribution, but thin
and of even thickness
3. Sequence Is thin compared to amplitude of
sea level change
4. Sequence tends to drape paleotopography
when examined as an entire unit
5. Sequence Is capped by a surface of subaerial
exposure
0. There Is a topographic relief building phase
/. There Is a topograpnhic relief tilling phase

LOWER SHELF/RAMP

-

relatively small area near
lowstand position

* Rates of sea-level change
slow (lowstand turnaround)

* Sequences with thickness
variations can accummulate
with open marine circulation;
aggradational, progradational
geometries; deepening and
then shallowing upward
possible

* Carbonates may not be
deposited if marine
circulation is restricted

* Typically an area of less
meteoric diagenesis

o

MIDDLE SHELF/RAMP
BUILD-AND- FILL ZONE

~ L

UPPER SHELF/RAMP

-

an area that makes up the
bulk of continental interior seas
and other extensive platforms
between highstand and
lowstand position

* Rates of sea-level change very
high

* Production unable to keep up
with sea-level rise; relief is
built in underfilled
accommodation; relief filled
during sea-level fall to create
even-thickness sequence

* Sequences show build and fill
character; sequences Iinitially
deepen upward; upper portions
of sequences may shallow

relatively small area near
highstand position

* Rates of sea-level change

slow (highstand
turnaround)

* Accommodation low

resulting in aggradational
and progradational
geometries

* Shallow-water carbonates

produced when submerged
and If normal marine
conditions exist

* May be dominated by

siliciclastics If near a source

* Typically an area of extensive

meteoric diagenesis and
erosion

1. lcehouse conditions - times of high amplitude and high frequency sea-level

fluctuations

2. A perturbed system In which carbonate productivity Is lower than optimum

* 100 many nutrients, stratified systems, cool water?
* Re-colonization time/lag time allowing systems to fall behind
* Energy considerations may be important
-Wide ramps/shelves - prevent effective ooid production
-An area behind a shelf margin high characterized by low energy

and decreased productivity

3. Substrates not in highstand or lowstand positions

“ Intermediate shelf and ramp positions
* Platform interiors that are not at the right elevation to be in shallow

water during highstand or lowstand
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Examples used come from the Pennsylvanian of Kansas and New Mexico, Permian of New
e Mexico, and Upper Miocene of the Mediterranean Area (Spain)

Pennsylvanian Midcontinent Setting
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Modified from Heckle (1977)
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Gondwana glaciation created high frequency-high amplitude
sea-level fluctuations with amplitudes ~80-100+ m

High frequency sequences were deposited on a broad, gently tilted
shelf bordering the rapidly subsiding Anadarko basin

Estimated durations of sea-level fluctuations are ~100-400 ka

Area was a semi-enclosed basin with a restricted connection to
the open ocean

Similar sequences and facies associations occurred in S New Mexico,

Paradox areas

Upper Miocene Mediterranean Setting

hundreds of meters - several kilometers tens of kilometers
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Extensive glaciation in the southern hemisphere created high frequency
-high amplitude sea-level fluctuations with amplitudes ~75-100 m

The study area is characterized by highly variable gentle and
steep sloped substrate. Sequences accumulated on gently
sloping substrates

Estimated durations of sea level fluctuations are 25-100ka

Mediterranean area was a restricted basin. High frequency sequences
were deposited just after, and perhaps concurrently with evaporite
deposition in the main basin and sub-basins




