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onventional cores are normally de-

scribed for their lithology, sedimen-

tary structures and fossil contents.
One of the primary aims is to determine a paleo-
depositional environment and to collect reservoir
and seal properties information. The understand-
ing of biogenic sedimentary structures fits nicely
into an attempt to fill part of this puzzle. The fol-
lowing note brings attention to some of the key
elements in working with biogenic structures.

Biogenic structures are sedimentary structures

produced by the activity of organisms. They are
commonly described based on the degree of de-
struction to the primary sedimentary structures,
such as slightly bioturbated, highly bioturbated
or completely bioturbated (100%). However, the
identification of individually distinctive biogenic
structures (also called trace fossils or ichnofos-
sils) including tracks, trails, burrows, borings,
coprolites etc., is now becoming the common
practice in describing biogenic structures. Once
an individual trace fossil has been recognized, it
is then related to the behavior of
the trace itself, whether it is a rest-
ing trace, dwelling trace, feeding
trace or grazing trace. They are
then grouped into recurring ichno-
facies, which reflect adaptations of °
trace-making organisms to envi-
ronmental factors. Since trace fos-
sils are records of the behavior of
active, in-situ organisms, they rep-
resent potential environmental in-
dicator such as substrate consis- -
tency, food supply, hydrodynamic
energy, salinity, and oxygen level |
(Pemberton, 1995). This collection

of information is then used to improve our inter-
pretation of paleodepositional environment.
Identification of individual trace fossils in con-
ventional core can be difficult. Often, we only
observe a portion of the trace fossil due to the
way the core was cut. This applies to vertical
sections of both the curved outer surface and the
flat surface of a slabbed core. Recognition of
portions of a particular trace fossil cut at various
angles is a practiced skill (Pemberton, 1995).
Typically, more than one view is essential to as-
sure an accurate identification. Horizontal bur-
rows be better recognized in cores compared to
vertical burrows since the possibility of the core
cut parallel to the burrows is less. Figure 1 is a
sketch and core photo of Ophiomorpha*, which
represents the dwelling burrows of decapod crus-
taceans, including numerous species of thal-
assinidean shrimp. Most of the time, only the
horizontal portion of this trace fossil can easily
be observed in a core. Ophiomorpha* 1t is com-
monly associated with the Skolithos** ichnofa-
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Fig. 1 Ophiomorpha in sketch (Pemberton, 1996) and in core (0)

* Ophiomorpha: A three dimensional burrow system, vertical and horizontal; cylindrical tunnels (0.5-3 cm.
diameter ), branching generally at acute angles; with local welling close to or at points of branching; tunnels
internally smooth, but the outer surface or the burrow looks like a corn, consists of clay pellets as material of

the wall.

** Skolithos: The most common type of dwelling structure ini deltaic to marine sequence. The shape is like a
straight tube of pipes perpendicular to bedding surface, and parallel to each other, interpreted as made by

worms or by shells.

***Thallasinoides: Cylindrical burrows forming 3 dimensional branching sysems consisting of horizontal
networks connected to surface by more or less vertical shafts; diameters are about 1Q-15 mm.; regularly
branching, “Y” shaped bifurcations; in horizontal systems forming polygons.
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Fig. 2. Core photo of Glossifungites ichnofacies
which is pretty much dominated by firm ground
Thallasionides

3

cies and can be found in prolific numbers in a
marine shoreface environment. It is also found in
brackish water, sandy substrates including estuar-
ies and tidal shoals (Pemberton, 1995). Figure 2
is a core photo of Glossifungites ichnofacies.
This particular ichnofacies is commonly associ-
ated with erosional surfaces especially in a ma-
rine-influenced siliciclastic interval. It is a sub-
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strate-controlled assemblage of trace fossils,

- characterized by robust, sharp-walled (locally

scratch-marked), unlined, passively filled, vertical
to subvertical burrows, excavated into semi-
consolidated (firmground) substrates
(MacEachem et al., 1992). Individual trace fossil
includes Thallasinoides*** Skolithos** and
Rhizocorallium. Figure 3 illustrates the develop-
ment stage of Glossifungites ichnofacies.

In a thinly bedded sandy siltstone, claystone
and silty sandstone lithofacies of a shallow ma-
rine shoreface succession, biogenic structures
play a significant role by acting as both the hy-
drocarbon reservoir and conduit (Reksalegora,
1999). In the hydrocarbon interval, this thinly
bedded lithofacies commonly gives low to moder-
ate contrast between the shallow and deep resis-
tivity reading, despite having high Gamma Ray
reading. Drill Stem Test and production tests
have confirmed significant oil rate from this type
of lithofacies.

More publications and works are now integrat-
ing detailed observations of trace fossils to en-
hance their understanding of paleodepositional
environment, the processes that were active dur-
ing the deposition, and the reservoir and seal
properties. However, one must remember that this
method can not stand by itself. It needs integra-
tion with other methods such as stratigraphic,
sedimentologic and paleontologic analyses. Only
with integration can a more rigorous model be
developed.

References : v

MacEachern, J. A, 1. Raychaudhuri and S.G. Pember-
ton, 1992, Stratigraphic application of the Glossifungites
ichnofacies: Delineating discontinuities in the rock record,
in: 8. G. Pemberton, 1992, Society of Paleontologist and
Mineralogists Special Publication No. 44, p.

Pemberton, 8.G., 1995, Trace Fossil School: Ichnologi-
cal Concepts and Selected Core Studies, Department of

(Continued on page 22)

Stage 1 : burial Stage 2 : erosional,

exhumation

Stage 3: colonization during Stage 4 : depasi tion,

depositional hiatus passive infill

Fig 3. Schematic development of a Glossifungites ichnofacies. 1) The muddy substrate is burried and dewa-
tered, resulting in a compacted, stiff character. 2) The shaly bed is errosionally exhumed, exposing a firm
substrate. 3) Colomzation of the discontinuity surface by trace makers of the Glossifunites ichnofacies pro-
cees under marine conditions during a depositional hiatus. 4) The structures are passively filled during a
succeeding depositional event. (Pemberton, 1995)
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Multi-well analysis shows comparable spectral
trends, indicating that periodic climatic changes
have an important and dominant control in the
time and spatial variability of depositional fa-
cies.
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