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Abstract

This study was conducted to determine the

characteristics of claystone at the Sebamban

Syncline by carrying out geology—geomechanics

and geochemistry approach. The aim of this is to

provide the latest information on characteristics of

claystone at the Sebamban Syncline. Results of the

study showed that the provenance of Warukin

claystone was from recycled orogen. This was

corroborated by the geochemical data which stated

that the claystone was composed by clay-sized

quartz minerals. Clay-sized quartz minerals

indicate that there has been a long process of

transport and weathering of the quartz minerals

that have high resistance, until they become clay-

sized. The other geochemical data result is the

absence of minerals from volcanic rocks that appear
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at the beginning of the Bowen series, which have

fragile property. Mg is the fragile element that was

not found and the mineral is an element binding in

montmorillonite, so the presence of the

montmorillonite in claystone of the Sebamban

Syncline was also not found. Geomechanical data

result shows that claystone had strength of around

100 kPa with internal friction angle of about 14°

and cohesion of about 29 kPa.

This is a preview of subscription content, access via
your institution.

Access options

Instant access to the full article PDF.

Price includes VAT (Indonesia) 
Tax calculation will be finalised during checkout.

34,95 €

Buy article PDF

Rent this article via DeepDyve.

Learn more about Institutional subscriptions

References

Akayuli C, Ofosu B, Nyako SO, Opuni OK (2013)

The influence of observed clay content on shear

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs10706-021-02017-1
https://www.deepdyve.com/lp/springer-journal/geological-geomechanical-and-geochemical-analysis-on-claystone-of-the-QuDlJK0YbS?key=springer
https://www.springernature.com/gp/librarians/licensing/license-options?&abtest=v2


5/9/22, 8:22 PM Geological, Geomechanical and Geochemical Analysis on Claystone of the Sebamban Syncline | SpringerLink

https://link.springer.com/article/10.1007/s10706-021-02017-1 3/9

strength and compressibility of residual sandy

soils. IJERA 3:2538–2542

Al-Juboury A (2007) Petrography and major

element geochemistry of Late Triassic Carpathian

Keuper sandstones: implications for provenance.

Bull Inst Sci 29:1–14

Barton CD, Karathanasis AD (2002) Clay

minerals. In: Lal R (ed) Encyclopedia of soil

science. Marcel Dekker, New York, pp 187–192

Benac C, Oštrić M, Jovančević SD (2014)

Geotechnical properties in relation to grain-size

and mineral composition: the Grohovo landslide

case study. Geol Croat 67:127–136

Chan P-C, Lyu S-J, Wang T-T, Jeng F-S, Ueng T-H

(2011) Factors dominating deterioration of clastic

sedimentary rocks. ISRM 12:939–943

Dickinson WR, Suczek CA (1979) Plate tectonics

and sandstone compositions. AAPG Bull 63:2164–

2182

Dickinson WR (1985) Interpreting provenance

relations from detrital modes of sandstones. In:

Zuffa GG (ed) Provenance of arenites. NATO ASI

Series, pp 333–361



5/9/22, 8:22 PM Geological, Geomechanical and Geochemical Analysis on Claystone of the Sebamban Syncline | SpringerLink

https://link.springer.com/article/10.1007/s10706-021-02017-1 4/9

Dickinson WR et al (1983) Provenance of North

American Phanerozoic sandstones in relation to

tectonic setting. GSA Bull 94:222–235

Fityus SG, Jeffry M, Aglias KJ, Johnston JA,

Simmons JV (2015) Weathering and degradation

of shales and mudrocks. ISRM 13:12

Gault MA (2015) The mineralogy and strength

characteristics of selected glaciolacustrine clays in

the Puget Sound region. Master thesis, University

of Washington

Gil E, Mas A, Lerma C, Vecher J (2015) Exposure

factors influence stone deterioration by

crystallization of soluble salt. Adv Mater Sci Eng

262:10

Goldich SS (1938) A study in rock weathering. J

Geol 46:17–58

Harahap BH et al (2003) Stratigraphic Lexicon of

Indonesia. The Geological Research and

Development Centre

Ilia IK, Rozos DE, Theodora P, Tsangaratos P

(2009) Geotechnical and mineralogy properties of

weak rock from Central Greece. Open Geosci

1:431–442



5/9/22, 8:22 PM Geological, Geomechanical and Geochemical Analysis on Claystone of the Sebamban Syncline | SpringerLink

https://link.springer.com/article/10.1007/s10706-021-02017-1 5/9

Jafarzadeh M, Hosseini-Barzi M (2008)

Petrography and geochemistry of Ahwas

sandstone member of Asmari formation, Zagros,

Iran: implications on provenance and tectonic

setting. RMCGCV 25:247–260

Lashkaripour RG, Ajalloeian R (2000) The effect

of water content of the mechanical behaviour of

fine-grained sedimentary rocks. In: ISRM

Miscevic P, Vlastellica G (2014) Impact of

weathering on slope stability in soft rock mass. J

Rock Mech Geotech Eng 6:240–250

Nichols G (2009) Sedimentology and stratigraphy,

2nd edn. Wiley, New York

Pettijohn FJ, Potter PE, Siever R (1987) Sand and

sandstones, 2nd edn. Springer, Berlin

Rustandie E, Nila EE, Sanyoto P, Margono U

(1995) Peta Geologi Lembar Kotabaru,

Kalimantan, Skala 1:250.000 (Pusat Penelitian

dan Pengembangan Geologi)

Supandi S (2014) Determination material

properties on bedding contact at the low-wall part

of coal mine. In: Proceedings of the Isrm-Eurock

2014, pp 229–233

Supandi S, Hartono HG (2020) Geomechanic



5/9/22, 8:22 PM Geological, Geomechanical and Geochemical Analysis on Claystone of the Sebamban Syncline | SpringerLink

https://link.springer.com/article/10.1007/s10706-021-02017-1 6/9

properties and provenance analysis of quartz

sandstone from the Warukin formation. Int J

Geomate 18:140–149

Supandi S, Hidayat H (2013) The impact of

geometry bedding toward slope stability in coal

mining. In: Proceedings of the 4th ISGSR 2013, pp

559–562

Supandi ZZ, Sukiyah E, Sudradjat A (2018) The

correlation of exposure time and claystone

properties at the Warukin formation Indonesia.

Int. J. Geomate 15:160–167

Supandi ZZ, Sukiyah E, Sudradjat A (2019) The

influence of kaolinite-illite toward mechanical

properties of claystone. Open Geosci 11:440–446

Supandi ZZ, Sukiyah E, Sudradjat A (2020) New

constants of fracture angle on quartz sandstone.

Int J Adv Sci Eng Inf Technol 10:1597–1603

Tucker M (1996) Sedimentary rocks in the field.

Wiley, New York

Wentworth CK (1922) A scale of grade and class

term for clastic sediments. J Geol 30:377–392

Witts D, Hall R, Morley RJ, Boudagher-Fadel MK

(2011) Stratigraphy and sediment provenance,



5/9/22, 8:22 PM Geological, Geomechanical and Geochemical Analysis on Claystone of the Sebamban Syncline | SpringerLink

https://link.springer.com/article/10.1007/s10706-021-02017-1 7/9

Barito basin, Southeast Kalimantan. In:

Proceedings of the 35th Indonesian Pet association

2011, IPA11-G-054

Witts D, Hall R, Nichols G, Morley R (2012) A new

depositional and provenance model for the

Tanjung formation, Barito basin, SE Kalimantan,

Indonesia. J Asian Earth Sci 56:77–104

Acknowledgements

The authors appreciate the PT Borneo Indobara for

supporting this research and allowing publication

of the results.

Funding

This research did not receive any specific grant

from funding agencies in the public, commercial, or

not-for-profit sectors.

Author information

Affiliations

Department of Mining Engineering, Faculty

of Mineral Technology, Institut Teknologi

Nasional Yogyakarta, Yogyakarta, Indonesia

Supandi Sujatono

Contributions

Dr SS handled the concept, design, acquisition,

analysis, data interpretation, and article. Dr SS was

working from desk study, field investigation,



5/9/22, 8:22 PM Geological, Geomechanical and Geochemical Analysis on Claystone of the Sebamban Syncline | SpringerLink

https://link.springer.com/article/10.1007/s10706-021-02017-1 8/9

laboratory testing, analysis and interpretation, to

drafting this article.

Corresponding author

Correspondence to Supandi Sujatono.

Ethics declarations

Conflict of interest

The author declares no competing interests.

Availability of data and material

The datasets used and/or analyzed during the

current study are available from the corresponding

author on reasonable request.

Code availability

None.

Additional information

Publisher's Note

Springer Nature remains neutral with regard to

jurisdictional claims in published maps and

institutional affiliations.

Rights and permissions

Reprints and Permissions

About this article

Cite this article

mailto:supandi@sttnas.ac.id
https://s100.copyright.com/AppDispatchServlet?title=Geological%2C%20Geomechanical%20and%20Geochemical%20Analysis%20on%20Claystone%20of%20the%20Sebamban%20Syncline&author=Supandi%20Sujatono&contentID=10.1007%2Fs10706-021-02017-1&copyright=The%20Author%28s%29%2C%20under%20exclusive%20licence%20to%20Springer%20Nature%20Switzerland%20AG&publication=0960-3182&publicationDate=2021-11-17&publisherName=SpringerNature&orderBeanReset=true


5/9/22, 8:22 PM Geological, Geomechanical and Geochemical Analysis on Claystone of the Sebamban Syncline | SpringerLink

https://link.springer.com/article/10.1007/s10706-021-02017-1 9/9

Sujatono, S. Geological, Geomechanical and Geochemical

Analysis on Claystone of the Sebamban Syncline. Geotech

Geol Eng 40, 2145–2155 (2022).
https://doi.org/10.1007/s10706-021-02017-1

Received

22 April 2021

Accepted

09 November

2021

Published

17 November

2021

Issue Date
April 2022

DOI

https://doi.org/10.1007/s10706-021-02017-1

Keywords

Provenance analysis Recycled orogen

Montmorillonite Mechanical properties

Not logged in - 36.71.80.154
Not affiliated

© 2022 Springer Nature Switzerland AG. Part of Springer Nature.

https://www.springernature.com/
https://www.springernature.com/

