Korean Jour. of Petrol. Geol., Vol. 12, pp. 34~42, 2006

AESY) 384 2 B8
Importance and Application of Ichnology
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Abstract : Ichnology is the study of traces made by various organisms, which includes classification and description of
traces, and interpretation of sedimentary process, behavior of organism and depositional environment based on traces and
organism behavior. Ichnofacies, which is defined as the association of several traces related together with substrate
chracteristics and sedimentary processes, is closely related to depositional environment. Ichnology has been applied to
sedimentology (to understand physical characteristics of depositional environment, sedimentation pattern and event bed),
sequence stratigraphy (to recognize sequence boundaries and biostratigraphic discontinuities such as MFS, TSE and
RSE), oil exploration (providing of many information without big cost) and palacocology. Preliminary ichnological study
on the Ganghwa intertidal flat shows that dominant ichofacies are changing with season and location, suggesting that
their seasonal variation would be a good indicator to understand the seasonal change of sedimentary processes, the small-
scale change of sedimentary environment and the preservation potential of such units. Ichnology on intertidal flat in
western coast of Korea has a great potential to apply its results to petroleum geology as well as sedimentology.
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Fig. 1. Synoptic diagram illustrating recurring marine ichnofacies set in a representative, but not exclusive, suite of environmental gradients

(Modified from Frey and Pemberton, 1985).
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Fig. 2. The comparison of the Skolithos ichnofacies and Cruziana ichnofacies (Modified from Pemberton ef al., 1992).
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Fig. 3. Developmental process of the stacked Rosselia socialis with diverse pattern of erosion and deposition (Nara 1997).
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Fig, 4. Summary of the ichonological features in idealized storm succession. (A) The succesion comprising elements of the Cruziana ichonfacies in
fair-weather condition. (B) This assemblage is interrupted by the storm event. (C) The main body of the storm deposit consists of parallel to
subparallel lamination, representing HCS, (D) The storm-generated stratification may contain escape structures, recording the attempt of
organisms to burrow through the event bed. (E) The top of the storm bed commonly biogenically disturbed by dwelling burrows of
opportunistic organisms. (F) Following storm abatement, fair-weather depositional patterns resume and the equilibrium resident assemblage
is re-established, producing a gradational burrowed top to the event bed. (G) The fair-weather assemblage continues to flourish (Modified

from Pemberton er al., 1992).
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Fig. 5. Idealized ichnological-sedimentological model of a high diversity mixed Skolithos-Cruziana ichnofacies (Pemberton et al., 1992).
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Fig. 6. Schematic diagram illustrating the doomed pioneers model to explain the exclusive association of allochthonous event deposits with
bioturbation (Modified from Grimm and Flmi, 1990).
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Teredolites Ichnofacies

Fig. 7. Schematic diagrams of the Glossifungites ichnofacies, Trypanites ichnofacies and Teredolites ichnofacies (Modified from Pembeiton ef al.,

1992).
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Fig. 8. Schematic development of a Glossifungites demarcated erosional discontinuity (Pemberton ez al. 1992).
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Fig. 9. Photograph, schematic drawing and X-ray photograph of sedimentary peels (15%30 cm) obtained in the southern intertidal-flat of Gwanghwa
Island. In terms of ichnology, the upper flat can be characterized by horizontal traces (Cruziana ichnofacies) such as Psilonichnus (Psi),
Palaeophycus (Pal), Plarnolite (Pla) and Thalassinoides (Tha). The middle flat shows commonly vertical burrows including Conichnus (Con),
Skolithos (Sko), Arenicolites (Are) and Diplocraterion (Dip) and horizontal burrows including Scolicia (Sco). The lower flat is dominated by
vertical burrows including Skolithos (Sko).
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Table 1. Ichnological-sedimentological facies based on primary sedimentary structures and ichnofacies in the southern intertidal flat on the Ganghwa

Island
Sedimentary Facies Ichnogenus Ichnofacies Combined assemblage
Cruziana
Mh Cruzi
Planolite, Thalassinoides ruziana
Cruai M-Cr
sMb ruziana . Cruziana
Asterosoma, Planolite
Koli : i : T T
/Mt Sko lthOS' Skolithos, Conichnus, Cylindrichnus, Arenicolites, Skolithos
Bergaueria
S/Mb Cruziana : Planolite, Asterosoma, Teichichnus, Cruziana-
Skolithos : Palacophycus Skolithos S/M Sk_Cr
S/Mw Cruziana : Planolite Cruziana
mSF Cruziana : Scolicia, Rhizocorallium Skolithos-
Skolithos : Skolithos, Conichnus, Diplocraterion, Palaeophycus Cruziana
Cruziana : planolite .
S Skolith
¢ Skolithos : Conichnus, Palacophycus, Psilonichnus Olthos
Scl Skolithos : Conichnus, Arenicolites, Psilonichnus Skolithos
Sp Skolithos : Skolithos, Conichnus Skolithos S-Sk
Se Slfollthos : Rhizocorallium, Skolithos, Diplocraterion, Arenic- Skolithos
olites
Sp Skolithos : Skolithos, Arenicolites Skolithos
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