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Introduction 

     How our ancient ancestors live is very interesting study areas. Recently, there were growing studies 

regarding the activities of the caveman including how they process their foods. A comprehensive study 

about how the caveman using heat sources to process their food can be seen by study by Henry (2017). 

The most common heat sources were coming by burning some materials.  The uses of heat sources in 

food processing among hominins have been recorded as late as the Middle Paleolithic. During that time, 

Neanderthals have started maintained fires though were not able to manufacture them (Sandgathe et al. 

2011). 

    Most of the caveman studies on how they were using heat sources were conducted outside Asia. In 

Africa, from 1.0 to 1.6 million year ago (Ma), there were evidences ranging from burned lithics in Koobi 

Fora, Kenya (Clark & Harris 1985) to burned bones in Wonderwerk, South Africa (Berna et al. 2012). In 

Europe, the evidences included charcoal, burned hearth, and bones excavated from England, France, 

Germany Hungary, Italy, and Spain (Roebroeks & Villa 2011, Preece et al. 2006). In Asia, the caveman 

cooking studies were limited to southwest parts of Asia with evidences of charcoal, burned seeds, and 

bones (Albert et al. 1999, Alperson-Afil & Goren-Inbar 2010, Shahack-Gross et al. 2014, Shahack-Gross 

et al. 1997). Most of those studies were only presenting the sources of heat were from burning some 

materials. Likewise, none of those studies were discussing about the use of boiled water to process food. 

     Java island is one of the locations where hominins were found ranging from Pithecanthropus 

(Simanjuntak 2001, Widianto 2006), Homo erectus (Alink et al. 2016) to Pawon man (Nurani & Murti 
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2017) and Wajak man (Setiyabudhi et al. 2019). The evidences of hominins can be found mostly in caves 

widely distributed along Java landscape. On the period of 2003-2004, an estimated 9500 year old 

mongoloid skeleton was found inside the Pawon cave in west Java (Yondri 2010). Regarding this, the 

study aims to seek the evidences of hominins in cooking food. Since cooking food requiring heat sources, 

this study also seeks the use of hydrothermal as the source of heats. 

Methods 

     The study area was in the Pawon cave located in the Gunungmasigit highland of west Java at elevation 

of 716 m above sea level (Figure 1). The entrance of the cave was on the side of a cliff on south west 

direction. The length and width of this case were 38 m and 16 m. The landscapes surrounded the cave 

were dominated by the forest covers. Inside the cave, the fossils were collected. Those fossils included the 

hominin bones, vertebrata bones, and mollusks (shells). Taxonomic identifications of excavated fossils 

were based on diagnostic features including molar size and morphology (Sody 1941, Hooijer 1957, 

Musser et al. 1986, Kitchener et al. 1991). 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

     The hydrothermal landscapes in Gunungmasigit highland were assessed using several geophysical 

properties including land surface temperature, lithology assemblage, and hydrothermal alterations. The 

measurements of land surface temperature (LST) and hydrothermal alterations were based on the remote 

sensing approach. LST was measured following methods by Putra et al. (2018) and Supriatna et al. (2019)  

and using processed Landsat 8 imagery data with the results shown are anomalous temperature changes 

that occurred in the hydrothermal manifestations in particular area. The formula for processing LST was:  

Figure 1. Location and landscape of Pawon cave 

located in Gunungmasigit highland of west Java. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 30 September 2020                   doi:10.20944/preprints202009.0749.v1

https://doi.org/10.20944/preprints202009.0749.v1


   
  

  
  
   

 

Where  = temperature (celcius), 𝐶𝑉r = radiance value in the thermal band, K1 and K2 = constant in 

metadata of Landsat 8 imagery. 

     While identifications of hydrothermal alterations were using Landsat 8 imagery data with 2 

wavelength combinations with ranged of 0.84–0.88 μm, 1.57–1.65 μm, and 2.11–2.29 μm and 0.84–0.88 

μm, 2.11–2.29 μm, and 0.53–0.59 μm for the second combination. This Landsat 8 remote sensing based 

hydrothermal alteration identification method was following Abubakar et al. (2017).  

Results 

    There were 12 animal taxon groups represented in Pawon cave based on dental fossil records. The 

numbers of individuals of each taxon were varied. The orders of numbers of individuals for each taxon 

were Colobinae > Cercopithecinae > Rodentia > Chiroptera > Suidae > Cervidae > Cypriniformes > 

Hylobatidae > Bovidae > Reptilia > Carcahiniformes > Traguliade.  

     The sedimentary lithology around Pawon cave in Gunungmasigit highland landscape can be seen in 

Figure 2. There were 2 prominent features of rock types near the cave. The northern parts of 

Gunungmasigit near the cave were dominated by Pleistocene limestone. While the rock types in the 

distance of 2 km from the cave were dominated by alluvium rock types. The measurement on LST was 

showing trends related to the presumably occurrence of hydrothermal. The LST was ranging from 34 
0
C 

to 35 
0
C. While most Gunungmasigit landscapes especially in the southern parts were having higher LST 

equals to 35 
0
C. The LST in surrounding areas of the landscapes mainly in northern parts were lower than 

the southern parts with value equals to 34 
0
C.  

     The hydrothermal alterations around the Pawon cave were presented in Figure 3. The alterations were 

measured using Landsat 8 with 2 different band combinations. First combination was including 

wavelength ranges of 0.84–0.88 μm, 1.57–1.65 μm, 2.11–2.29 μm and the second combination was using 

wavelength ranges of 0.84–0.88 μm, 2.11–2.29 μm, 0.53–0.59 μm of the Landsat 8 data. Both 

combinations have shown the geological features and characteristics ranged from the textured igneous 

and sedimentary rocks, structural features, and vegetation covers, which were are detected at regional 

scale. In Figure 3 vegetation covers around the cave appear in orange and light red for Landsat 8 first 

combination and dark red for second combination. While the light yellow and light green areas indicated 

the hydrothermal manifestations. Those hydrothermal areas were identified in the south of Pawon cave in 

a distance of 0.5-2 km. 
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Figure 2. Sedimentary lithology (left) and land surface temperature (
0
C) (right) of 

Gunungmasigit highland of west Java. 

Figure 3. Hydrothermal alterations (arrow signs) of Gunungmasigit highland of west Java with 

Landsat 8 wavelength ranges of 0.84–0.88 μm, 1.57–1.65 μm, 2.11–2.29 μm (left) and wavelength 

ranges of 0.84–0.88 μm, 2.11–2.29 μm, 0.53–0.59 μm (right).   
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Discussion 

    The presence of hydrothermal in a landscape can be identified by observing hydrothermal alterations. 

Hydrothermal sources are releasing water with high temperature ranging from 100 
0
c to 500 

0
c. This hot 

water originally from magma fluid is flowing in the lithosphere and changing the chemical composition 

of rocks. On the surface, the hydrothermal water was visible as hot springs. The alteration of the rock 

caused by hot water then known as hydrothermal alterations and can be used to identify the occurrence of 

hydrothermal manifestations (Wohletz & Heiken 1992, Torres-Ceron et al. 2019).  

     Numerous methods have been developed to identify hydrothermal manifestation mainly at landscape 

level and this includes the use of remote sensing. Hyper spectral sensors of remote sensing have ability to 

identify surface mineralogical composition (Huntington 1996).  In this study, combinations of Landsat 8 

band wavelengths have been used to identify hydrothermal manifestation. Landsat 8 is known as a 

versatile tool that has been used by many studies. In South Africa, Mahboob et al. (2019) have used 

Landsat 8 to map altered rocks in the Gauteng and Mpumalanga using combination of visible, near 

infrared, short wavelength infrared, and thermal infrared regions bands. In Iceland, (Ramírez-González et 

al. 2019) high temperature geothermal areas have been identified using combinations of visible and short 

wavelength infrared.  Hydrothermal alteration zones hence can be interpreted based on thermal emission 

and reflection remote sensing data (Zamyad et al. 2019). 

     Java island (Purnomo & Thomas 2014) is one of the landscape that has extensive hydrothermal 

manifestations from western parts (Setiawan et al. 2018), central, to eastern parts (Sumartato et al. 2020). 

While west Java has the largest hydrothermal manifestations accounted for 21.7% of national 

hydrothermal manifestation (Gaffar 2017). In west Java, the Pawon cave within Gunungmasigit landscape 

was the parts of Bandung basin. This basin and its surrounding area comprise volcanic rocks which are 

the geological resources of hydrothermal generated from past volcanic activities (Bronto & Hartono 

2006). This long geological history of Bandung basin and west Java is comparable to the hydrothermal 

manifestation around Pawon cave within Gunungmasigit landscape as identified in this study. 

     Besides extensive geological features in the term hydrothermal manifestations, Java island is also 

known for its prehistoric life and occupancies. Numerous proofs of prehistoric occupancies have been 

studied from the cave ecosystems (Nurani 2016) including Pawon cave. The occupants of this cave are 

estimated have done some activities include collecting and processing food, farming, and hunting on the 

modest level. Processing food activities supported by the presences of life tools made of bones, fragments 

of animal bones and teeth, and shells of mollusk (Azhari et al. 2017). Bone tools have been used to cut the 

mollusk meat (Nurfaridah et al. 2019). Animal tooth representing various taxon groups found indicated 

the food processing and consumption activities inside the cave during prehistoric life. This can be seen by 
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high numbers of rodent bones reported in this study. Abundance of rodent bones in caves where 

carnivores were absent was related due to the consumption by either avian or hominin (Veatch et al. 

2019). This is also supported by the dental attrition (Ahmad et al. 2017) of Pawon man indicating 

presumably consumption of hard foods sourced from animal teeth, bones, and mollusk. However study 

about how the hominins inhabited cave in Java have used heat sources or where they obtain the heat 

sources in food processing is still limited.   

     Relationship between caveman prehistoric in terms of heat induced food processing and its geological 

ecosystems have received many attentions. The food processing by caveman can be either by roasting or 

boiling, which booth requires heat sources (Bogin 1998). Comprehensive studies on the relations of 

prehistoric life to heat sources can be drawn from Hlubik et al. (2017). In Kenya the caveman-heat source 

relationships were identified using high resolution spatial analysis and Fourier transform infrared 

spectroscopy. However their study only emphasized on an evidence of burned materials which is the 

source of heat was fires. The Homo erectus caveman is hypothesized has burned some materials included 

bones and sediments to get the heat in the form of fire. 

    The studies on alternative sources of heat from surrounding ecosystems like hydrothermal have 

received many attentions as well.  There are growing literatures of proximity of caveman occupancy to 

geothermal manifestations (Arriaga 2005). Several European and Asian civilizations where found near the 

hot springs. Vikings settlers were known using hot springs for washing clothes, boiling food, and bathing. 

A recent study (Sistiaga et al. 2020) in Olduvai gorge stream using molecular fossil biomarker from 

ancient plant and microbe has revealed 1.7 million year ago occupancy may has a proximity to 

hydrothermal manifestations. The biomarker analysis shows a typical hyperthermophilic microbes and 

this suggests that parts of the current streams may have surface temperatures as high as 80 to 90 °C with 

higher subsurface temperatures. These environmental conditions may allow early hominins to thermally 

process edible plants and meat by cooking. Since to cook the only requirement is heat and the heat 

sources were available from nearby hot springs.  

     In this study the closest identified hydrothermal manifestation from the cave was within a distance of 

500 m in the south. This distance is within the hominin walking and foraging distance. Hominins 

especially Homo erectus and early Homo sapiens are more distinctive than mammals due to its bipedal 

locomotion and this gain the ability to walk and run long distances, and excels at long distance trekking 

(Lieberman et a. 2015).  
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Conclusions 

     The occupancy of Pawon cave by prehistoric mongoloid was confirmed by animal bones. The location 

of cave was overlapped with a landscape that has vast hydrothermal manifestations. However, like the 

nature of paleontology, there is still a lot of materials out there has to be excavated to get the big picture 

of food processing using hydrothermal as heat source for boiling. To reach the solid conclusions that the 

Pawon man hominins presumably boiled their foods, a proof of boiling practices in the form of marks in 

the food remains indeed is still required.  
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