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Abstract.

The verification of morpho-tectonic responses were indicated by changing of
the lineament, the river segment azimuth, the mountain front sinuoucity, the
mountain front facet in rock formation between lately and early geological
period, controlled by neotectonic for bifurcation ratio and drainage density in
Quarternary morphometry. There are three research areas namely Apaumagida
Area represented by Permian-Triassic at coordinate 135°8°11,88” E -
135%43°20,14” Eand 3%56°17,59” S - 48°28,44” S, Enarotali Area represented
by Cretaceous—Paleocene at coordinate 136 %/8°45,08” E - 136 29°42,00” E and
39%3°34,75” S - 49°16,03” S, and Legare Mountain Area represented by
Tertiary— Quarternary at coordinate 7/35° 28’ 54,87” E - 135° 47 16,80 E and
3°25 31,17 § - 3° 6’ 6,25” S. Conclusion by different test and regression-
correlation test for lineaments, river segments, mountain front sinousity and
mountain face facet between Permian -Triassic, Cretaceous-Palecene and
Tertiary - Quarternary are significant different to indicated that tectonic roled
actively in geomorpho-tectonic in  research area. Furthermore, by the
neotectonic controlled, there is similarity between bifurcation ratio and drainage
density in Quarternary indicated that tectonic roled actively to forms
morphology in Central Mountain Papua.

Keywords : lineaments, segment azimuth of rivers, mountain face sinucity,
mountain face facet and neotectonic.

. INTRODUCTION

The rough relieves, the steep and long scarpments with the drainage pattern variatively are
geomorphology phenomenon in Central Mountain Papua. The early tectonic evolution of New
Guinea sinced the oblique convergent between Indo-Australian plate and Pasific plate. Generally,
Central Mountain and New Guinea positioned as type location of
subducted beneath the continent plate (Hamilton, 1979; Dow, et al., 1988). This cases had proven by
description of the oceanic plate rock spreaded in Cretaceous — Tertiary ophyolite complex and
ulltrabasic contacted with Derewo methamorphic rock (figure 1).
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Fig 1. Tectonic setting map of Estern Indonesia (Modifikcated by Barber, et al., 2003).

the roceanic island arc active

Forward to the south from Derewo methamorphic rock forms Central Mountain 1300 km in length,
150 km in belt width with rough tophographic, more than 3000 m in height, most steeply hills

arranged by foldings and faultings.
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The Paleozoicum and Mesozoicum rock layering was sedimented on northen boundary of
Australian continent plate passively (Cloos dkk, 2005). This zona width included thrust faults and
folds subducted forward to the south included the Paleozoicum rock to the Early Cenozoicum
(Terstiary) rock from Australian continent plate.

Fig 2. The research lokation map in Apaumagida, Enarotali dan Pegunungan Legare Area Papua
The morpho-tectonic research used the Enarotali and Waghete geology map sheets published by The

Center of Developing and Researching Bandung in scale 1 : 250.000 (figure 2). Howconform the
developing of morpholgy on the older rock formation compared to the morphology of the younger
rock formation, realized by the regression - correlation of the lineaments with the river segment
azimuth on the drainage basin? How index geomorphology in mountain face sinuousity and mountain
face facet in boundary of rock formation in between system. How the neotectonic actively to
controlled the bifuration ratio and the drainage density in the Quarternary research area? All the
verification result of morpho-tectonic are very important to support the developing of land resources,
exploration of metal mineral and hydrocarbon.

1. METHODS

The tophographic map interpretation necessary to indentified the drainage patterns, the
system of drainage basins. Research obyect were the lineaments and the river segment azimuths
which obtained from tophographic map and airphotos, image SRTM (Shuttle Radar Tophography
Mission). Data of mountain face sinuousity, mountain face facet data, river density value, bifurcation
ratio processed to analysis of morphotectonic. The Lineaments as population geology structure
correlated with river segments. Mountain face sinuosity, mountain face facet analysised by statistic
test. Statistic analysis used for regression — correlation, mean different test for samples couple and
analysis of variance one way (One way Anova).

Fig 3. The satelite image of Apaumagida, Enarotali, Pegunungan Legare and surrounded.

. RESULTS AND DISCUSSIONS

The Resfonses verification of morpho-tectonic consisted of the boundary of Permian — Triassic
represented by Aiduna Formation and Tipuma Formation in Apaumagida Area, the boundary of
Cretaceous — Paleocene represented by Ekmai Formation and Waripi Formation in Enarotali Area,
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the boundary of Tertiary — Quartenary represented by the Konglomerat Karado and  Batulumpur
Bumi in Pegunungan Legare area.

The morpho-tectonic of Permian — Triassic in Apaumagida (Apowo) Area

Apaumagida (Apowo) Area lays on the coordinate  135°18°11,88”E-135°43°20,14” E dan
3°56°17,59” S - 4°8°28,44” S. Administratively into the Dogiyai Regency. The researchin

focused on the several rivers eg. Mapia River, Pogi River, Pahau River. The geomorphology unit
consisted of  the structure mountain geomorphology unit, the steeply sediment structure
geomorphology unit.

Table 1. The river segment azimuths in Aiduna Formation (Permian) and Tipuma Formation (Triassic)
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Table 2. The lineaments in Aiduna Formation and Tipuma Formation
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Kelurusan vs Segmen Sungai Formasi Aiduna

Fig 4. The scatter plot graphic of the lineaments vs the river segment azimuths in Aiduna Formation
The regression equation of the lineaments vs the river segment azimuths in Aiduna Formation :
¥y =a+ bx =0.7808 + 1.0038x
The cofficient of correlation r = 0.9730 and the coefficient of determination : 2 = 0.9468 means
there is very strength relation between the lineaments with the river segment azimuths in Aiduna

Formation means the tectonic actively in Permian Period.

Kelurusan vs Segmen Sungai Formasi Tipuma
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Fig 5. The scatter plot graphic between lineaments with river segment azimuths in Tipuma Formation.
The regression equation of the lineaments vs the river segment azimuths in Aiduna Formation

y=a+bx =11.0721+ 0.9108x
The coefficient of correlation r=0.9626 and the coefficient of determination : 2 = 0.9266
means there is very strongth relation between the lineaments with the river segment azimuths
in Tipuma Formation means the tectonic actively in Triassic Period.

Table 3. The mountain face sinuousity in Aiduna Formation and Tipuma Formation
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Table 4. The mountain face facet in Aiduna Formation and Tipuma Formation
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By the mean test, there are the lineaments different in Aiduna Formation and Tipuma Formation
means that the tectonic is active in Permian to Triassic. By the mean test, there are the different in
the river segment azimuths in Aiduna Formation and Tipuma Formation means that the tectonic is
active in Permian to Triassic. The mountain front sinuousity (x = 1,3841) and the mountain front facet
(¥ =1,5163) in Aiduna Formation and Tipuma Formation more than one, indicated that the tectonic
is present in Aiduna Formation

The morpho-tectonic of Cretaceous—Tertiary (Paleocene) boundary in Enarotali Area

Enarotali area lays on 136°18°45,08” E — 136°29°42,00” E dan 3°53°34,75” S - 4°5°16,03” S.
Administratively into Paniai Regency, Papua. The geomorphology map unit consisted of the lake
plain geomorphology unit, the gently hills geomorphology unit, the structure hills geomorphology
unit. The data of river segment azimuths and thelineaments and the rosette diagram in both
formations are northwest — south east.

Table 5. The river segmen azimuths and lineaments in Ekmai Formation and Waripi Formation.
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Kelurusan vs Segmen Sungai Formasi Ekmai

Fig 6. The scatter plot graphic of the lineametns and the river segment azimuths in Ekmai Formation
The regression equation :
9 =a+ bx = 1.1240x — 13.0733
The cofficient of correlation r = 0.8278. and the coefficient of determination r? = 0.6851 means
there is strength relation between the lineaments with the river segment azimuths in Ekmai
Formation, means the tectonic is active in Cretaceous.

Kelurusan vs Segmen Sungai Formasi Waripi

Kelurusan

Fig 7.Graphic of scatter plot between lineaments and river segments in Waripi Formation
The regression equation :
y=a+ bx =2.6073 4+ 0.9825x
The cofficient of correlation r = 0.9100 and the coefficient of determination r2? = 0.8280
means there is very strongth relation between the lineaments with the river segmentazimuths in
Waripi Formation, means the tectonic is active in Paleocene.

E e e e e —

Fig 7. The rosette diagram pattern of the river segment azimuths and the lineaments Ekmai Formation and Waripi
Formation

The geomorphology index in the mountain front sinuousity and the mountain front facet indicated the
tectonic intensity in each system.

In Ekmai Formation, the mountain face sinuousity value is (X = 1,0602) and the mountain
front facet is (X =1,2052) indicated that tectonic is active. The mountain front sinuousity value is less
than in Aiduna Formation, indicated that the tectonic is less than in Enarotali area. In Waripi
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Formation, the mountain front sinuousity is (x = 1,1362) and the mountain front facet is (x =1,0953)
indicated that the ectonic is active. The mountain front sinuousity value is more than Aiduna
Formation, indicated that the tectonic is more than in Enarotali Area.

The Morpho-Tectonic of Konglomerat Karado (Tertiary) and Batulumpur bumi (Quarternary)
boundary in Pegunungan Legare Area

Pegunungan Legare area lays on coordinate 135° 28 54,87°’- 135° 47’ 16,80’ E dan 3° 25 31,17"’-
3°6” 6,25”’S. Administratively into Nabire regency. The researching focused in several rivers eg.
Siriwini river, Nabire river and Araudo river.

s Semsenitans Muba Caonung Blok L asssmals

Fig 8. The Lineaments in Pegunungan Legare Nabire Regency Papua

The geomorphology unit consisted of the structure hill geomorphology unit and the stepply hills
geomorphology unit. The lineaments azimuth south east — north west in Konglomerat Karado and
north —south in Batulumpur Bumi. The mountain front sinuousity and the mountain front facet value
more than one which indicated the tectonic is active.

The regression equation of lineaments vs river segments in Konglomerat Karado :

¥ =a+bx =1.1240x — 13.0733
The coefficient of correlation r =0.9491 and the coefficient of determination r? = 0.9007. There
is very strongth relation between the lineaments and the river segment azimuths in Konglomerat
Karado.
The regression equation of lineaments vs river segment azimuths in Batulumpur Bumi:

y=a+ bx =2.6073 4+ 0.9825x
The coefficient of correlation r = 0.8944
and the coefficient of determination r2 = 0.8000. There is very strength relation between the
lineaments and the river segment azimuths in Batulumpur Bumi.

The mountain front sinuousity value (X = 1,3160) dan the mountain front facet value (x
=1,4657) indicated that the tectonic continued and erosion not so strength in Konglomerat Karado. The
mountain front sinuousty value is (¥ = 1,3662) dan the mountain front facet is x =1,3713) in
Batlumpur Bumi indicated that tectonic continue and erosion is not so strength.

The neotectonic control was indicated by the bifurcation ratio values and the drainage density in
drainage basin of Konglomerate Karado and Batulumpur Bumi.

The mean value of bifurcation ratio (Rp) : X = 4,711 and the mean river density (Dqg X =
3,398).) in konglomerat Karado. The mean value of bifurcation ratio (Rp) : X = 3,888 and mean river
density (Dq x = 3,7287).) in Batulumpur Bumi. There are no real diffrent between Konglomerate
Karado and Batulumpur Bumi indicated that the tectonic is continue actively.

v. CONCLUSION
The conclusion of the results and discussions that the morpho-tectonicc in research area from

Permian to Quarternary indicated by the steeply escarpments as resulted of the plate convergent as the
the vertical tectonic. The tectonic activity were indicated with very strongth relation between the
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lineaments and the river segment azimuths. The research had verificated that the conformity of the
morphology developing in the older rock formation compared to the younger rock formation,
reallyzed in relation between te lineaments with the river segment azimmuths in drainage basin, the x
in the mountain front sinuousity and the mountain front facet. The neotectonic control in Quarternary
can supported to developing the land resources and metal mineral and hydrocarbon exploration.

V.

ACKNOWLEDGEMENTS
The authors would like to thank for Bapak Febri Hirnawan, Bapak Adjat Sudradjat, Bapak

Dicky Muslim for supporting and councelling this research.

REFRENCES

[1]. Cloos, M, cs. 2005. Collisional delamination in New Guinea : The Geotectonics of Subducting slab
breakoff. Department of Geological Sciences University of Texas at Austin. Austin, Texas, USA.

[2]. Crowell, JC., 1984. Tectonics, sedimentation and structural analysis of basins, University of
California, Santa Barbara, CA., 93106., USA., p. 7- 24

[3]. Doornkamp, C.C. 1986. Geomorfological Approaches to the Study of Neotectonics. Journal of the
Geological Society, London, Vol. 143, pp. 335-342.

[4]. Dow, D.B., and Sukamto, R. 1984. Late Tertiary to Quarternary tectonics of Irian Jaya: Episodes , v.7,
p.3-7.

[5]. Dow, D.B., Robinson ,G.,P Hartono, U., and Ratman, N.. 1986. Geologic map of Irian Jaya,
Indonesia. Geological Research and Development Centre, Indonesian Ministry of Mines and Energy,
scale 1 : 1.000.000, 2 sheets. Bandung, Indonesia.

[6]. Dow, D.B., Robinson ,G.,P Hartono, U., and Ratman, N.. 1988. Geology of Irian Jaya: Geological
Research and Development Centre, Indonesia.

[7]. Dow, D. B., Harahap, B. H., and Sufni, H.A.. 1990. Geology of the Enarotali sheet area, Irian Jaya:
Geological Research and Development Centre, Department of Mines and Energy. Bandung, Indonesia.
scale 1 : 250.000, 1 sheet, 57 p.

[8]. Gultom, M., 2011, Response of Deformation, Dynamic of Transgression—Regresion, and Tectonic
Geomorphology in Apaumagida (Apowo), Enarotali and Pegunungan Legare area due to tectonic
Papua, Dysertasion, Program of Postgraduate Padjadjaran University, Bandung

[9]. Hall, R. 2003. Cenozoikum Tectonics Of Indonesia. Short Course IPA.

[10].  Hamilton, W.. 1979. Tectonics of the Indonesian region: U.S Geological Survey Professional Paper,
345 p.

[11].  Hirnawan, F., Muslim, D., & Sukiyah, E. 2010. A Measure of Intense Active Tectonism Through
Manisfestation of River Basin Morfometry Development on Quarternary Volcanic Deposits (4235)
Case Study : at Ciremai and Slamet Volcanoes. FIG Congres, April 2010. Sydney, Australia.

[12].  Harahap, et, all, Macrozoobenthos diversity as anbioindicator of the water quality in the Sungai Kualuh
Labuhanbatu Utara, AACL Bioflux, 2022, Vol 15, Issue 6.

[13].  Harahap, A. 2020. Species Composition & Ecology Index Of The Family Gobiidae At The Mangrove
Belawan Of Sicanang Island International Journal of Scientific & Technology Research Volume 9,
Issue 04, April 2020.

[14]. Harahap, A., et all ( 2021), Monitoring Of Macroinvertebrates Along Streams Of Bilah River
International Journal of Conservation Sciencet his link is disabled, 12(1), pp. 247-258.

[15]. Jordan, G., B.M.L. Meijininger, D.J.J van Hinsbergen, J.E. Meuleunkamp, P.M. van Djik. 2003.
Extraction of Morphotectonic Features From DEMs: Development and Applications for Study Areas in
Hungary and NW Greece. Elsevier : International Journal of Applied Each Observation and
Geoinformation.

[16].  Pigram, C. J., and Panggabean, H.. 1989. Geology of the Waghete sheet area, Irian Jaya: Geological
Research and Development Centre, Department of Mines and Energy, Bandung , Indonesia, scale 1 :
250.000, 1 sheet, 46 p.

[17].  Sophian I. 2009. Kontribusi Neotektonik Terhadap Pembentukan Morfometri DAS Pada Batuan

Tersier dan kuarter Di Daerah Rancah, Kabupaten Ciamis, Propinsi Jawa Barat. Universitas
Padjadjaran.

1750
http://ijstm.inarah.co.id



http://ijstm.inarah.co.id/index.php/ijstm/about/submissions

International Journal of Science, Technology & Management ISSN: 2722 - 4015

[18].

[19].

[20].

[21].

[22].

Setia Pratama, A., Sudarmiatin, S., & Wishnu Wardhana, L. (2023). The Influence Of Product
Perceived Quality, Service, Environment And Assortment On Customer Loyalty With Customer
Satisfaction As An Intervening Variable In Angkringan UMKM In Mojokerto Regency. International
Journal of Science, Technology & Management, 4(6), 1420-1432.
https://doi.org/10.46729/ijstm.v4i6.978.

Evanthi, A., & Mukti Azhar, R. (2023). Planning and Implementation of Event Marketing in
Sociopreneurship . International Journal of Science, Technology & Management, 4(6), 1451-1459.
https://doi.org/10.46729/ijstm.v4i6.1003.

Nugraha, B., Sianturi, 1., & Aini Rakhman, R. (2023). The Effect Of Supply Chain Management And
Corporate Communication Skills On Production Performance At PT. Berlian Manyar Sejahtera.
International Journal of Science, Technology & Management, 4(6), 1477-1485.
https://doi.org/10.46729/ijstm.v4i6.966.

Parulian Simanjuntak, G., & Sensi W, L. (2023). Evaluation Of The Implementation Of The Internal
Audit Capability Model (IACM) Level 3 In The Supervision System Of The Inspectorate General Of
The Ministry Of Agriculture. International Journal of Science, Technology & Management, 4(6),
1581-1602. https://doi.org/10.46729/ijstm.v4i6.1011

Hanif Triyana, M., & Indah Fianty, M. (2023). Optimizing Educational Institutions: Web-Based
Document Management . International Journal of Science, Technology & Management, 4(6), 1653-
1659. https://doi.org/10.46729/ijstm.v4i6.976.

1751
http://ijstm.inarah.co.id



http://ijstm.inarah.co.id/index.php/ijstm/about/submissions

	REFRENCES
	[8]. Gultom, M., 2011, Response of  Deformation, Dynamic of  Transgression–Regresion, and  Tectonic Geomorphology in Apaumagida (Apowo), Enarotali and Pegunungan Legare area due to tectonic Papua, Dysertasion, Program of Postgraduate  Padjadjaran Univ...
	[9]. Hall, R. 2003. Cenozoikum Tectonics Of Indonesia. Short Course IPA.

