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Abstract 

The fossilized wood unearthed in Sindangsari Village, Sajira District, Lebak Regency, 
Banten Province, Indonesia. The depositional environment of this Early Pliocene  

fossilized wood that has been  found  in tuff sediment of Genteng Formation corresponds 

littoral to terrestrial deposition. To identify a fossil wood type, preparation made from 

three sides; transverse, radial and tangential. The preparation of  thin section following 
to the one method in the rock petrography.  Anatomical features of the fossil wood are 

as follows : wood porous diffuse, vessel almost exclusively solitary with 7 – 14 / mm2, 

ray width 1 to 3 cells, larger rays commonly 4 to 10 seriate, body ray cells procumbent 

with one row of upright and/or square marginal cells,  axial canals in long tangential 
lines, prismatic crystals in parenchyma cells.  These features show affinities of the fossil 

wood to Dryobalanoxylon member of family Dipterocarpaceae.  
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Introduction 

The discovery of fossilize wood in 

Indonesia is one of common geological 
phenomenon but is little-known about 

further observation on its 

palaeoecological context. Some critical 

informations on fossil wood are essential 
to reveal ecological evolution (Wilis & Mc 

Elwan, 2002) palaeogeography and 

paleoclimate (Mehrota, 1999; Tiwari et 

al, 2012; Bande & Prakash, 1986; Linch 

et al, 2015; Shukla et al, 2013; Yang et 
al, 2013; Wiemann et al, 1998). Fossil 

wood becomes a high valued commodity 

for trade in the western part of Java 

Island. Banten is one of  area in the 
island which posses abundant discovery 

of fossil wood. Fossil wood which found 

in this area dominated by Family 

Dipterocarpace such as Anisopteroxylon, 
Dipterocarpoxylon, Dryobalanoxylon, 

Hopeoxylon, Shoreoxylon, 

Parashoreoxylon, Cotylelobioxylon, 

Vaticoxylon (Mandang & Martono, 1996; 
Andianto et al, 2015).  Research on the 

specimens is commonly limited to 

anatomical characteristics without 

considering the provenance and its 

position in the sediment layer. In Lebak 
regency, fossil wood reported found in 

the Genteng Formation (Ansori, 2010; 

Suharsono et al, 1982 in Winantris, 

1994). 

This research aims to reveal the 
identification on type  and 
stratigraphical context of fossil wood 

which preserved in Sindangsari 
Village, Sajira Sub-regency, Lebak 
Regency, Banten Province, Indonesia. 

 

Research  

The finding point is situated in 

coordinate S 6o 31’ 26.6” E 106o 19’ 
47.0” (Picture  1) with depth ranging 

from 50 to 150 cm from surface. 

Specimens are found fragmented into 

several segments with length 20 - 120 
cm and diameter 50 - 80 cm (Picture 

2.).  The wood is entirely silicified as it 

appears with darker color gradually 

towards the center perpendicularly.  
A specimen fragment sized 6 cm long 

and 22 - 23.5 cm in diameter is secured 

to be observed into several thin sections. 

The fragments are housed in the storage 
room of Geological Museum Bandung, 

Geological Agency, Ministry of Energy 

and Mineral Resources Republic of 

Indonesia with Collection number 

MGB00033171. 
The fossil site is located in the 

Geological Map of Leuwidamar 

(Sujatmika & Santosa, 1992). According 
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to the geological map, the Genteng 

Formation was deposited in littoral to 
terrestrial environment (Picture 3).  

Lithology in this area are : tuffaceous 

claystone with thickness ± 1 m, 

tuffaceous sandstone with thickness ± 4 

m, and tuff with thickness ± 4 m. Fossil 
wood found in tuff layer, which has been 

weathered as paleosoil (Picture 4).  

 

 

 
Figure 1. Map of the fossil site 

 

 
Figure 2. Research Area 

 

 
Figure 3. The fossil site in geological map (modified from Sujatmika and Santosa, 1992) 
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Methods 

The observation of wood type is 
conducted based on the identification 

method on living wood established by 

IAWA (1989). Three sides of thin section 

are made from the specimens following 
transversal, radial and tangential side. 

Preparation methode of the thin section 

is conducted like the one used in 

petrography  (Andianto et al, 2014), and 
it is made in Petrography Laboratorium, 

Geological Museum,  Geological Agency, 

Ministry of Energy and Mineral 

Resources,  Jl. Diponegoro No 57 
Bandung, Indonesia. 

Nomenclature of fossil: adding suffix -

xylon in every identified genus with the 

exception in certain e.g Xanthopyllum 

(Gregory, 2009). 
 

Result and discussion 

Diagnostic feature from the sample : 

wood porous diffuse, vessel exclusively 
solitary,simple perforation plate, 

diameter tangensial of vessel lumina 

122.22 – 229.96 µm; mean 182.86 

standar deviation ± 28.88; vessel per 
square mm are 7 – 14, mean 9.60 with 

standard deviation ± 1.75; Tyloses 

sclerotic. Rays multiseriate, ray width 1 

to 3 cells, larger rays commonly 4 to 10 

seriate, ray height 0.56 – 2.27 mm; 
mean 0.95 with standar deviation ± 

0.34; body rays cells procumbent with 

one row of square marginal cells.  

Sheath cells, intercellular canal : axial 
canals in long tangential lines, which size 

smaller than vessels. Prismatic crystals 

in non chamberes axial parenchyma 

cells. This feature has similarity with 
Dryobalanops, family Dipterocarpacea 

(Ogata et al, 2008; Wheeler, 2011). 

The discovery of Dryobalanoxylon 

(MGB00033171) has been frequently 
reported by several authors (Schweitzer, 

1958; Mandang & Martono, 1996; 

Srivastava & Kagemori, 2001; Mandang 

& Kagemori, 2004; Andianto et al, 

2015). The specimen found in 
Sindangsari shows the 7-14 per mm2 

frequency of vessels which resembles to 

D. javanense from Bolang (Java), D. 

spectabile from Banten (Java), D. tobleri 
from Palembang (Sumatera), D. 

negletum from Jambi (Sumatera) and D. 

bangkoense from Jambi (Sumatera).  

Tangential diameter of vessel of 

Dryobanoxylon (MGB00033171) displays 

122,22  - 229,96 µm which is in 
diameter range of D. negletum from 

Jambi  (Sumatera) and D. bogorensis 

from Leuwiliang (Java). The rays width 

has  similarity to D. negletum from  
Leuwiliang (Java) and D. borneense from 

East Kalimantan ranging from 1-3 

seriate. Drobalanoxylon (MGB00033171) 

has other similarities with D. negletum 
such as crystal in parenchyma and 

crystal in rays. The difference between 

the two is that Drobalanoxylon 

(MGB00033171) has sheath cells, silica 
in rays, which not found in D. negletum. 

Drobalanoxylon (MGB00033171) has 

shorter length vessel than D. negletum 

(Schweitzer, 1958 in Mandang dan 

Kagemori, 2004). 
Fossil wood was found 50 – 150 cm 

from the surface. Based on the lithology 

of the research area, the fossil wood is 

deposited in paleosoil which is the 
weathered tuff layer of Genteng 

Formation. Tuff is a volcanic material 

with rich silica content. Oktariani et al 

(2017) reported the finding of 
Dryobalanoxylon sp. in Genteng 

Formation (MGB000333170) located in 

Lebak Regency.  

The location of the Dryobalanoxylon 

findings is 400 m to the southwest from 
this reserach area. Based on palinology 

research, Winantris et al (1994) 

mentioned that Dryobalanoxylon found 

in Genteng formation.  
This area is divided into five 

vegetation, there are : Mangrove 

vegetation, beach vegetation, swamp 

forest vegetation, fresh water vegetation 
and Pterydophyta. Here, we predicted 

that environment in research area at 

early Pliocene is terrestrial or fresh 

water vegetation. On the other research, 
Martawijaya  et al (2005) reported that 

Dryobalanops usually grow as a group in 

lowland tropical rain forest at 60 – 400 

m above sea level.  

 
Conclusion  

The fossil wood that is preserved in 

Genteng formation at Sindangsari 
Village, Sajira Sub-regency, Lebak 
Regency, Banten Province, Indonesia is 

Dryobalanoxylon sp. with age 

interpretation of Early Pliocene. 

Research area is predicted as terrestrial 
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or fresh water vegetation with elevation 

about 60 - 400 m above sea level. 
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Figure 4. Lithology of research area 
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Figure 5. Anatomical feature A : wood porous diffuse, solitary,  B : intercelluler axial 

canals, C :  Tyloses sclerotic, D. : Storied structure in rays, E. : larger rays commonly 4 
– 10 seriate, F. : Body cells procumbent with one row square marginal cells, G. : Sheath 

cells and silica in rays, H. : crystals in rays, I. : crystal in parenchyma cells.   

 

 
 

 

 

 
 

 

E-ISSN : 2579 - 3136



JOURNAL OF GEOLOGICAL SCIENCES AND APPLIED GEOLOGY VOL.2,NO.3 DECEMBER 2017 

125 

REFERENCES 

Andianto, Rulliaty S, Ismanto A, Sudarji 
U. 2015 Paleobotani (fosil kayu) 

hutan tropis. Laporan Internal 

Perjalanan Dinas. Pustekolah, 

Kemenhut Bogor. 
Andianto, Oktariani H, Mandang Y I. 

2014. Fosil kayu Terminalioxylon 

(Combretaceae) dari endapan Pliosen 

di Cianjur, Jawa Barat Indonesia. 
Prosiding Seminar Nasional MAPEKI 

XVII. ISSN : 2407 – 2036. 

Ansori C. 2010. Model mineralisasi 

pembentukan Opal Banten. Jurnal 
Geologi Indonesia. Vol. 5 No. 3 

September 2010 : 151 – 170. 

Bande M B, Prakash U. 1986. The 

tertiary flora of Southeast Asia with 

remarks on its palaeoenvironment 
and phytogeography of the Indo-

Malayan region. Palaeobotany and 

Palynology, 49 (1986) : 203-233. 

Gregory M, Poole I, Wheeler E A. 2009. 
Fossil dicot wood names, an 

annotated list with full bibliograph. 

IAWA Journal, Suplement 6. 

Licht A, Boura A, Franceschi D D, 
Utescher T, Sein C, Jaeger J J. 2015. 

Late middle Eocene fossil wood of 

Myanmar : implication for the escape 

and the climate of the Eocene Bengal 

Bay. Review of Palaeobotany and 
Palynology 216 : 44 – 54.  

Mandang Y I, Martono D. 1996. 

Keanekaragaman fosil kayu di bagian 

barat Pulau Jawa. Buletin penelitian 
hasil hutan vol. 14 No. 5 pp. 192 – 

203. 

Mandang Y , Kagemori N. 2004. A fossil 

wood of Dipterocarpaceae from 
Pliocene deposit in the west region of 

Java Island, Indonesia. Biodiversitas, 

5 (1), 28-35.  

Martawijaya A, Kartasujana I, Kadir K, 
Prawira S. A. 2005. Atlas kayu 

Indonesia Jilid 1. Departemen 

Kehutanan, Badan Penelitian dan 

Pengembangan Kehutanan. Bogor.  

 Mehrota R C, Awasthi N, Dutta S K. 
1999. Study of fossil wood from the 

Upper Tertiary sediments (Siwalik) of 

Arunachal Pradesh, India and its 

implication in palaeoecological and 
phytogeographical interpretations. 

Elsevier, review of Paleobotany and 

Palynology 107 (1999) 223 – 247.  

Ogata K, Fujii T, Abe H, Baas P. 2008. 

Identification of the Timbers of 
Southeast Asia and the Western 

Pasific. Kaiseisha Press Japan.  

Oktariani H, Winantris, Fauzielly L. 2017. 

Fosil kayu Dryobalanoxylon sp. pada 
formasi Genteng di Kabupaten Lebak, 

Provinsi Banten dan paleogeografinya 

di Indonesia. Abs Masy Biodiv Indon 

vol. 4, no. 5, September 2017. ISSN : 
2407 – 8069.  

Schweitzer J.H. 1958. Die Fossilen 

Dipterocarpaceen-Hölzer. 

Paleontographica B 104 (1-4): 1- 66. 
Shukla A, Mehrota R C, Guleria C S. 

2013. African elements (fossil woods) 

from the upper Cenozoic sediments of 

western India and their 

palaeoecological and 
phytogeographical significance. 

Alcheringa 37, 1-18. 

Srivastava R, Kagemori N. 2001. Fossil 

wood of Dryobalanops from Pliocene 
deposit of Indonesia. Paleobotanist 

50(2001): 395-401. 

Sujatmiko,  Santosa S. 1992. Peta 

Geologi Lembar Leuwidamar. Pusat 
Penelitian dan Pengembangan 

Geologi, Bandung. 

Tiwari R P, Mehrota R C, Srivastava G, 

Shukla A. 2012.  The vegetation and 

climate of Neogene petrified wood 
forest of Mizoram, India. Journal of 

Asian Earth Science 61 : 143 – 165. 

Wheeler E A, Baas P, Gasson P E. 1989. 

Iawa List of Microscopic Features for 
Hardwood Identification, IAWA, 

Leiden, The Netherlands. 

Wheeler E A. 2011. Inside wood – A web 

resource for hardwood anatomy. 
IAWA Journal, Vol 32 (2) : 199 – 211. 

Wiemann M C, Wheeler E A, 

Manchestera SR. 1998. 

Dicotyledonous wood anatomical 
characters as predictors of climate. 

Palaeogeography Palaeoclimatology 

Palaeoecology 139 : 83 – 100.  

Willis K J, Mc Elwain J C. 2002. The 

Evolution of Plants. Oxford University 
Press, New York. 

Winantris, Alif S A, Jurnaliah L, Syarifin. 

1994. Analisis paleopalinologi pada 

Formasi Genteng dan Cipacar 
Kabupaten Lebak Jawa Barat. 

Lembaga Penelitian Universitas 

Padjadjaran. 

E-ISSN : 2579 - 3136



JOURNAL OF GEOLOGICAL SCIENCES AND APPLIED GEOLOGY VOL.2,NO.3 DECEMBER 2017 

126 

Yang X J, Wang Y D, Zhang W. 2013. 

Occurrences of Early Cretaceous fossil 
woods in China : Implications for 

paleoclimates. Palaeogeography, 

Palaeoclimatology, Palaeoecology 385 
(2013) 213 – 220. 

 

 

 
 

 

 

E-ISSN : 2579 - 3136




