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This chapter X of the Bibliography 7.0 contains 288 pages with >2150 papers.  These are mainly papers of a 
more general or regional nature. Numerous additional paleontological papers that deal with faunas/ floras from 
specific localities are listed under those areas in this Bibliography. 
 
It is organized in six sub-chapters: 
- X.1 on modern and sub-recent fauna and flora distribtions, information that serves as analog data for 

interpretations of depositional facies and paleoclimate from fossil assemblages; 
- X.2- X.5 on fossil faunas and floras, organized by age; 
- X.6 is a large final chapter on mammals and hominids, mainly of Quaternary age. 
 
Four relatively recent introductory review papers on Indonesian fossils were published in 2014 in Berita 
Sedimentologi (FOSI/ IAGI): Cenozoic biostratigraphy (Van Gorsel, Lunt and Morley BS 29), Cenozoic 
macrofossils (Van Gorsel, BS 30), Paleozoic and Mesozoic faunas and floras (Van Gorsel, BS31 a, b).  Most 
of this introduction is taken from these papers. 
 
There is a vast amount of literature on the biostratigraphy and paleontology of Indonesia and surrounding 
Southeast Asia. A 2014 comprehensive reference list of 337 pages, selected from an earlier edition of this 
Bibliography and issued as a supplement of Berita Sedimentologi 29, contained over 3200 papers on 
Paleozoic- Recent biostratigraphy and paleontology of the region. (online at: 
 http://www.iagi.or.id/fosi/files/2014/04/BS29A_Bibliography_biostrat_hvg_final2.pdf) 
 
Early papers on fossil groups (late 1800's- early 1900's but also later) tended to focus on fossil identifications 
and taxonomic descriptions. Many of these are still valuable today, especially since many of these studies 
have not been updated and many of the remote regions have not been revisited. Modern papers tend to deal 
more with faunal and floral successions (biostratigraphy), interpretation of paleoenvironments (paleoecology), 
paleoclimate, and geographic faunal/floral provinces (paleobiogeography). 
 
A remarkable comprehensive listing of all fossil species known from Indonesia around 1930 was published by 
Escher et al. (1931, Professor Martin Memorial volume). This volume also includes reviews of stratigraphy of 
the Paleozoic by Brouwer, the Mesozoic by Wanner and Tertiary by Leupold and Van der Vlerk. A map of the 
more important fossil localities in the Indonesian region was compliled by Krijnen (1931), in the same volume. 
 
Updated listings of fossil species reported from Indonesia include: 
- foraminifera, by Harsono Pringgoprawiro, Kadar and Skwarko (1998; 3 volumes);  
- mollusca, by Skwarko, Sufiati and. Limbong (1994; 3 volumes). 
 
Biostratigraphy is still the main tool for age determinations of sedimentary rocks, and good age control is 
obviously critical for all geology interpretation. Paleobiogeographic patterns provide constraints on the 
reconstruction of the SE Asia mosaic of tectonic blocks and most papers on this are captured in Chapters I.1 - 
I.2). 
 
Papers on the various fossil groups are listed in Tables 1-10. These are not complete listings of all relevant 
papers, and additional titles can be found scattered across the Bibliography 7.0.. 
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  X.1. Quaternary-Recent faunas-microfloras and modern distribution 
 

This section X.1 of Bibliography 7.0 mainly contains 546 papers on the taxonomy of modern or sub-recent 
microfaunas and microfloras as well as papers on their distribution in Recent sediments of SE Asia. For a 
more extensive introduction see Van Gorsel, Lunt and Morly (2014, Bertia Sedimentologi 29). 
 
An understanding of modern biofacies distributions is obviously significant for the interpretation of depositional 
environments and paleoclimates in the geological rock record.  Different microfossil groups and species lived 
in different environments, and once the distributions of modern counterparts are understood, these can assist 
in the interpretation of ancient depositional environments, sequence stratigraphy, recognition of displaced 
faunal elements, etc.  
 
Neogene benthic foram assemblages are sufficiently similar to modern faunas that direct comparisons may be 
made. Paleogene and older faunas consist mainly of extinct species, so interpretations rely more on 
comparisons with taxonomically related species or with similar morphotypes. Modern case studies using 
microfossil biofacies for Miocene paleoenvironmental interpretation in the region include Finger and Drugg 
(1992) in Central Sumatra, Simmons et al. (1999), Noad and Preece (2014) in North Borneo, etc.. 
 
  Foraminifera 
Foraminifera are the primary tool for facies analysis, particularly the benthic foraminifera. Today these are 
found from brackish coastal waters down to the deepest marine environments, and their environmental 
distributions are well documented in numerous studies. Foraminiferal assemblages contain information not 
only on paleo-water depth, but certain species may also be indicative of substrate, salinity, oxygen levels, 
paleotemperatures, etc. of sedimentary deposits. 
 

 
 
Figure X.1.1. Recent reef flat miliolid foraminifera (Sorites, Peneroplis, planoconvex Cibicides) (Scholle 2003). 
 
Early studies of modern foraminifera distribution off Java were by LeRoy (1939) and Myers (1945).  Classic 
papers on the distribution of foraminifera in deep waters of East Indonesia include Hofker (1978; samples from 
the 1929 Snellius I expedition), Frerichs (1970; Andaman Sea), Van Marle (1988, 1991; Snellius II expedition) 
and Villain (1995; Mahakam Delta and Makassar Straits.  Among more recent case studies on the distribution 
of foraminifera in the waters of the Indonesian archipelago are papers by Adisaputra, Barmawidjaya, 
Rositasari, Suhartati Natsir, etc..  For listings of papers on distributions of modern foraminifera in the waters of 
Indonesia and surrounding regions see Tables 1 and 2 and the Bibliography. 
 
Major trends in distribution of modern foraminifera in Indonesia and nearby waters include: 
1. increase in diversity from marginal marine to a maximum in deep shelf- upper slope environments,  
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2. increase in percentage of planktonic foraminifera with water depth from 0 in marginal marine to >80% of 
fauna in bathyal settings 

3. decrease in calcareous species below ~2000-3000m where dissolution of calcareous tests starts to become 
significant (calcareous tests are sometimes subject to dissolution at much shallower depths adjacent to 
major deltas). 

 
 

Table 1- FORAMINIFERA RECENT DISTRIBUTION 
FAUNA  AREA   REFERENCES 

Benthic foraminifera 
Monographs' 

Challenger Exp.1873-
1876 

Brady 1884, Barker 1960 , Jones 1994 

Durrand Collection Millett 1898-1904 
Albatross Exped. 1891 Cushman 1921 
Siboga Exped. 1899-1900 Hofker(1927, 1930, 1951 
Snellius Exped. 1929-30 Hofker  1978 
Snellius II Exp. 1984-85 Van Marle 1988-1991 
Recent Indonesia catalog Adisaputra, Hendrizan & Kholoq 2010 

Brackish, estuarine SE Sulawesi Horton et al. 2005 
N Borneo Dhillon 1968, Bronnimann & Keij 1986  
Malay Peninsula  Mahani et al. 2010, 2011, Culver et al. 2012, 2013 

Delta front, prodelta, 
bay 

Mahakam Delta,  Villain 1995, Lambert 2003 
Java- north coast. Rositasari 2010 
N Borneo Ho Kiam Fui 1971  

Carbonate 
environments 

NW Java (incl. P. Seribu) LeRoy 1938, Wijono 1991, Renema 2008, Suhartati 2009  
E Kalimantan Renema 2006 
SW Sulawesi Troelstra et al. 1996, Renema & Troelstra 2001, Renema et al. 

2001 
Bali, Lombok Barbin et al. 1987, Adisaputra 1998, 2000, Renema 2003 
PNG Haig 1979-1993, Langer & Lipps 2003 
Great Barrier Reef Jell et al. 1965, Renema et al. 2013 
NW Australia Parker 2009, Parker & Gischler 2011 

Shelf seas Java Sea, Paternoster  
Platform 

Myers 1945, Biswas 1976, Hofker 1978, Boichard et al. 1985, 
Isnaniawardhani 2009 

Sunda Shelf- S China Sea Waller 1960, Szarek 2001, Szarek et al. 2006, Suhartati & 
Muchslin 2012 

Makassar Straits Adisaputra & Rostyati 2003 
Arafura Sea Suhartati & Rubiman 2010 

Deep marine  East Indonesia Hofker 1927, 1930, 1951, Van Marle 1988, 1991 
Makassar Straits Rositasari 2010, Suleiman et al. 2011 
South China Sea-deep Miao & Thunell 1993, 1996, Jian & Wang 1997, Marquez 1999, 

Szarek et al. 2009 
Sulu Sea Rathburn et al. 1994, 1995, Szarek et al. 2007 
Andaman Sea Frerichs 1970, 1971 
Timor Sea, Indian Ocean Loeblich & Tappan 1994, Basov & Krashenninnikov 1995, 

Murgese & De Deckker 2005, De & Gupta 2010 
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  Palynofacies 
Palynomorphs can also be grouped into environmental categories, from terrestrial to marine environments, but 
these do not always not reflect local environment since all pollen and spores are designed to be transported 
water and wind, away from their source vegetation. 
 
Pollen and spores can be divided into locally sourced and regionally sourced types, provided that the source 
plants are growing in the depositional locality. Interpretation of depositional environments is thus essentially an 
exercise in understanding pollen and spore transportation processes. They are, however, very helpful in 
augmenting environmental interpretations based on foraminifera. If foraminifera are absent, implying non-
marine deposition, the locally derived pollen component may indicate the nature of the local depositional 
environment, but in open marine facies all the pollen is transported.  
 
Pollen and spores are abundant in nearshore environments, but occur in low concentrations in holomarine 
sediments. However, in deep water turbidites, pollen and spores are as common as in coastal facies, reflecting 
downslope transport of sediments by gravity flow processes. 
 
Also, it must be emphasized that vegetation is complex, and the same pollen genera may occur in unrelated 
environments. For instance, the genus Casuarina has species which are common along sandy coasts (C. 
equisitifolia) in kerapah swamps and kerangas (C. nobilis) and on mountains in Nusa Tenggara (C 
junghuhniana). The likely source taxon may therefore become clear by association: if it occurs with common 
Dacrydium pollen it is probably derived from kerapah/kerangas, if in sandy sediments with mangroves, 
probably from sandy coasts, and if from East Java, a montane source should be suspected.  
 
Some common pollen and spore types are from some important vegetation types are as follows (dispersed 
pollen names in parentheses): 
Mangrove belt:   Rhizophora, Bruguiera (=Zonocostites ramonae), Avicennia, Sonneratia alba  
    (=Florschuetzia meridionalis); 
Back-mangrove:  Acrostrichum, Sonneratia caseolaris (=Florschuetzia levipoli), Oncosperma,  
    Nypa (= Spinizonocolpites echinatus), Acanthus; 
Freshwater peat swamp :  Blumeodendron, Gonystulus, Cephalomappa, Lophopetalum, Alangium  
    (= Lanagiopollis spp.);  
Seasonally inundated swamps:  grasses, Barringtonia (= Marginopollis concinnus), Ceratopteris  
    (= Magnastriatites grandiosus); 
Rain forests:    Dipterocarpaceae, many Leguminosae, Rubiaceae and many others; 
Open savanna:   Pinus, grasses. 
Mountains:   Dacrycarpus imbricatus, Phyllocladus, Picea, Abies; 
Freshwater algae from lakes: Pediastrum, Botryococcus; 
Marine dinocysts:  Spiniferites, Systematophora, Operculodinium. 
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Table 2- OTHER MICROFAUNA/FLORA RECENT DISTRIBUTION 
FAUNA/ FLORA  AREA  REFERENCES 

Ostracodes  Mahakam Delta Carbonel & Moyes 1987, Carbonel and Hoibian 1988 
Sunda Shelf  Mostafawi 1992 
Java Sea, Bali  Dewi 1997, Mostafawi et al. 2005 
P. Seribu, Jakarta Bay  Watson 1988, Whatley & Watson 1988, Fauzielly et al 2013 
Malacca Straits Whatley & Zhao 1987, 1988 
Other Indonesia Muller 1906, Keij 1953, Dewi et al.  (many papers) 

Pollen, spores and 
kerogens 

SE Asia case studies Flenley 1973, Haseldonckx 1977, Gastaldo (op. div), Van 
der Kaars 1991, Chandra 2010, Sun et al. 1999 

N Borneo Simmons et al. 1999 
E Kalimantan-Mahakam Hardy & Wrenn 2009 
Sulawesi  Engelhardt et al. 2007 

Diatoms (fresh-brackish 
water) 

Lake Toba, Sumatra Van der Marel 1947 
SE Sulawesi Horton et al. 2007 
Malay Peninsula Zong & Kamaludin 2004 

Diatoms (deep marine) 
Indonesia Van Iperen et al. 1993, De Deckker & Gingele 2002 
South China sea Wu et al. 2013 

Calcareous nannofossils SE Asia Okada 1983, Varol 1985, Fernando et al. 2007 
Radiolaria Banda Sea Harting 1863, Van de Paverd 1989 
Dinoflagellate cysts Java Sea, etc.  Lirdwitayaprasit 1997a,b, Matsuoka et al. 1999, Kawamura 

2004, Furio et al. 2006, 2012, Hessler et al. 2013 
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  X.2. Tertiary 
 

Cenozoic sediments and volcanics cover about ¾ of the islands of Indonesia (Van Bemmelen, 1949), so it 
should not be surprising that the vast majority of paleontological studies has been on Cenozoic micro- and 
macrofossils. This section X.2 contains >410 papers on Cenozoic faunas and floras of Indonesia and 
surrounding regions. These tend to be papers of a more general nature, and additional titles on this topic may 
be found in the various area chapters if the fossils described were from a specific area only. Tables 3,4,5 and 
6 list many of the key papers on the various fossil groups. 
 
For more detailed overviews see the two relatively recent papers on Cenozoic fossils of Indonesia: Van 
Gorsel, Lunt and Morley (2014a; microfaunas/ biostratigraphy) and Van Gorsel (2014b, macrofossils). 
 
Recent faunas from the Indonesian region boast some of the highest diversities in the world (a 'hotspot' 
region). This is probably also true for some Cenozoic faunas of Indonesia. In a series of monographs and 
papers between 1879 and 1937, professor Karl Martin of Leiden University and Museum ('Linnaeus of Java') 
identified 1412 species of Tertiary molluscs from Java alone!  The collection of Tertiary corals from Indonesia 
at Naturalis Museum, Leiden, contains 271 species from 210 localities (Leloux and Renema, 2007). 
 
Tertiary macrofossils in Indonesia are mainly molluscs and corals in marine deposits and plants, petrified wood 
and fresh-water molluscs in terrestrial deposits.  
 
Today the principal tools for biostratigraphic subdivision of Tertiary sediments in Indonesia differ depending on 
paleo-environments: 
- open marine sediments:    planktonic foraminifera,calcareous nannofossils, radiolaria; 
- very deep marine sediments, below carbonate compensation depth:  radiolaria; 
- shallow marine carbonate environments:  larger foraminifera; 
- shallow marine clastic marine environments:   smaller benthic foraminifera, dinoflagellates; 
- non-marine and marginal marine environments: palynology (spores and pollen). 
 
  Planktonic foraminifera 
Planktonic foraminifera are a key group for biostratigraphy of Cretaceous- Recent open marine sediments. The 
series of evolutionary lineages of planktonic foraminifera (and the zonation schemes based on these), have 
been summarized in the classic books by Blow (1969, 1979), followed with minor modifications by Bolli and 
Saunders (1985). The zonation scheme of Blow, with the convenient 'N' (Neogene; 20) zones and 'P' 
(Paleogene 23 zones) zones has been used by most workers in the oil industry and academia in SE Asia. 
 
The largely similar but 'competing' zonation of Berggren (1972, Wade et al., 2011), with its P (Paleocene), E 
(Eocene), O (Oligocene), M (Miocene) and Pl (Pliocene) zones, has not found many followers in SE Asia. This 
is partly because most of the modifications of the earlier Blow zonation proposed herein were more applicable 
to the Atlantic Ocean area than to the Indo-Pacific province. 
 
The 'standard' zonations can be further refined when adding observations that reflect global or regional 
changes in climate or paleooceanographic patterns,such as changes in coiling directions of species of 
Globorotalia, Neogloboquadrina, Pulleniatina, etc. (Bolli & Saunders,1985), and climate-controlled events like 
incursions of cold water species. 
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Figure X.2.1. Example of Late Oligocene- Early Miocene planktonic foraminifera from Bulongan, NE 
Kalimantan (Koch 1926; Koch 1935).  

 
While palynology is the tool of choice for non-marine deposits, it should be realized that spores-pollen are 
dispersed mainly in downstream direction from where they are produced. Therefore, mangrove pollen, on 
which much of the Neogene pollen zonation is based, are typically absent in fluvial-alluvial deposits away from 
the paleo-shoreline. 
 
   Smaller benthic foraminifera 
Small benthic foraminifera are generally common in samples from all marine and marginal marine facies, and 
assemblages can be of very high diversity. About 2000 species and subspecies have been described, 
although many of these are probably synonyms (Lunt 2013). They are primarily used for paleoenvironment 
and paleobathymetric interpretations. 
  
Classic early taxonomic descriptions of modern benthic foraminifera are the monographs on Recent material 
from the major oceanographic expeditions to the East Indonesia region, including the Challenger, Albatross, 
Siboga, Snellius I and Snellius II Expeditions (see Table 2).  
 
Other significant papers include those by Millett (1898-1904) and Loeblich and Tappan (1994) on foraminifera 
from the Timor Sea.  The principal taxonomic works on Neogene benthic foraminifera in the region are papers 
by LeRoy (1939-1944; Figure X.2.2), Belford (1966) and Whittaker and Hodgkinson (1979).  For additional 
references see Table 3 and the Bibliography. 
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Figure X.2.2. Example of benthic foraminifera assemblage (Early- Middle Miocene Telisa Fm, Central 
Sumatra; LeRoy 1939). 
 
Smaller benthic foraminifera species in SE Asia tend have relatively long age ranges and most of their age 
ranges have not been properly documented. The composition of benthic foraminifera assemblages has not 
changed much through the Neogene. In most instances highest and lowest occurrences of benthic species in 
a sedimentary section therefore reflect changes in facies, rather than evolutionary appearance or extinction 
levels. As a result, benthic foraminifera are of limited use for biostratigraphy age dating. 
 
However, between about 1930 and 1960, the petroleum industry worldwide routinely used benthic foraminifera 
for correlations between exploration wells. In Indonesia BPM, Stanvac and Caltex all had laboratories with 
micropaleontologists that primarily used benthic foraminifera, and who tended to work in isolation. In the 
absence of detailed taxonomic studies, paleontologists generally identified species by genus name and 
numbers, such as Rotalia 5 or Elphidium 8.  Due to the lack of communication between companies Rotalia 2 of 
BPM was not the same as Rotalia 2 of Stanvac.  
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Most of this early micropaleontological work was deemed proprietary and very little has ever been published.  
The taxonomic studies by LeRoy (1939 -1944) were an early effort to introduce formal species names for the 
Neogene foraminifera from the Caltex's oil wells of Sumatra, as well as outcrop sections of Java and East 
Kalimantan.  
 
Over short distances, correlations based on 'tops' and 'bottoms' of benthic foraminifera were not unreasonable, 
but they were primarily correlations of facies changes or events like flooding surfaces, with no real age 
significance. Correlations across lateral facies changes were obviously very difficult. Such benthic foraminifera 
zonations are no longer used today. 
 

 
 

Figure X.2.3.. Recent 'prodelta' benthic foraminifera Pseudorotalia schroeteriana (top) and Asterorotalia 
trispinosa (bottom) (from Brady 1884, Challenger Foraminifera). 
 
One of the exceptions to the above 'rule' is the use of the evolutionary developments in Late Miocene- Recent 
larger rotaliid foraminifera (Figure X.2.3 . Rotaliids are common and dominant in delta front- prodelta facies, 
where planktonic foraminifera are absent or very rare.  Following initial work by Huang (1964) in Taiwan, a 
zonation based on Ammonia, Pseudorotalia and Asterorotalia species was proposed by Billman and Witoelar 
(1974) in the East Kalimantan region, and subsequently expanded by Billman et al. (1980). It was further 
documented from the more marine deposits of the NE Java basin and calibrated to planktonic foram zones by 
Soeka et al. (1980) and Kadar (1992). 
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Table 3- CENOZOIC PLANKTONIC, SMALLER BENTHIC FORAMINIFERA 
FAUNA/FLORA AREA    REFERENCES 
General Indonesia Billman & Scrutton 1976, Van Gorsel 1988, Van Gorsel, Lunt and Morley 

2014, Lunt 2013a,b  
Neogene 
planktonic 
foraminifera 

General Blow 1969, 1979, Kennett & Srinivasan 1983, Bolli & Saunders 1984 
Java Bolli 1966, Blow & Banner 1966, Van der Vlerk & Postuma 1967,  

Hartono 1960, 1969, Harsono P. 1968, 1983, Blow 1969, 1979, Wibisono 1972, 
Kadar 1972- 2008, Saint-Marc & Suminta 1979, Van Gorsel & Troelstra 1981, 
Harsono et al. 1998 

West Papua/ PNG Belford 1962, 1966, 1967, 1984, 1988 
Sumatra LeRoy 1948, 1952, Blow & Banner 1966, Kadar et al. 2008  
Andaman Sea Frerichs 1971 

Paleogene 
planktonic 
foraminifera 

Kalimantan Thalmann 1942, Baumann 1972  
Java  Hartono 1960, 1969, Purnamaningsih Siregar & Harsono P. 1981 
West Papua Belford 1966, 1974, 1989 

Smaller benthic 
foraminifera 

Sumatra LeRoy 1939, 1941, 1944 
Java Koch 1923, Thalmann 1934, 1935, Yabe & Asano 1937, LeRoy 1941, 1944, 

Van der Sluis & Vletter 1942, Boomgaart 1949, Soeka et al. 1980, 
Sukandarrumidi 1990, Kadar 1992 

Kalimantan, 
Sabah 

Koch 1926, LeRoy 1941, Mohler 1946, Billman and Witoelar 1974,  
Billman et al. 1980, Whittaker & Hodgkinson 1979 

Seram, Timor Fischer 1921, 1927, Koch 1925, Rocha & Ubaldo 1964 
New Guinea Belford 1962, Haig 1982 

 
 
   Larger foraminifera 
By far the most publications on Tertiary microfaunas in Indonesia are dedicated to larger foraminifera. They 
are the dominant fossils in shallow marine carbonate deposits of Southeast Asia, especially of Eocene and 
Late Oligocene- Middle Miocene ages.They have been used in biostratigraphy in Indonesia for over a century, 
and are still the most useful group for age and environmental interpretations in carbonates, which generally 
contain very few planktonic foraminifera, nannofossils or palynomorphs. 
 
Early classic works on larger foraminifera from Indonesia were by Verbeek, Rutten, Van der Vlerk, Tan Sin 
Hok, Caudri, Umbgrove, and others. The overall stratigraphic successions of genera and species and their 
evolutionary trends in most lineages had been identified by these workers by the late 1930's. More recent work 
on Indonesian larger foraminifera is by Boudagher-Fadel, Lunt, Renema and others. For selected references 
see Table 4 and the Bibliography. 
 
Larger foraminifera are benthic foraminifera with relatively large and complex calcareous tests. They are 
generally 2-5mm in diameter; but some specimens of Cycloclypeus, Eulepidina and Nummulites may grow to 
5 cm or more.  
 
Most Recent  larger foraminifera have a symbiotic relationship with algae or diatoms, which limits their 
presence to the photic zone (<100m water depth), in clear waters away from clastic influx. Examples of Recent 
larger foraminifera are shown in Figure X.2.4. 
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Figure X.2.4.. Modern tropical larger foraminifera: 1. Alveolina from Madang lagoon, PNG, 2. 
Baculogypsinoides? from Great Barrier Reef, Australia. 3. Marginopora from French Polynesia. 4. 
Foraminiferal beach sand from Kiribati (Western Pacific) (Langer 2008). 

 
 

 
 

Figure X.2.5. Vertical sections of Cenozoic Indonesian larger foraminifera (Van der Vlerk & Dickerson, 1927). 
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Larger foraminifera comprise several taxonomically unrelated families. The complex inner structure generally 
requires study of oriented thin sections through the embryonic stage for accurate identication at the species 
level, or of the degree of development within an evolutionary series.  However, identifications at genus level 
can generally be made from randomly oriented thin sections or from external features, using a hand lens. For 
examples of thin sections of Tertiary larger foraminifera from Indonesia see Figure X.2.5. 
 
One of the earliest descriptions of larger foraminifera from SE Asia is on Late Eocene Nummulites limestones 
from SE Kalimantan, West Sumatra and Central Java (Verbeek (1871, 1892; Figure X.2.6).  
 

 
 
Figure X.2.6. Middle Eocene Nummulites javanus (microspheric) from Nanggulan, Central Java (Verbeek and 
Fennema 1896). 
 
 
  Larger Foraminifera biozonations 
The famous Eocene-Recent 'East Indies Letter Classification' is a zonation scheme (zones Ta-Th) based on 
larger foraminifera and in the youngest part originally also molluscs. It was first proposed by Van der Vlerk and 
Umbgrove (1927) (Figure X.2.7.) It was further improved by Leupold and Van der Vlerk (1931) and Adams 
(1970). 
 
Calibration of this larger foraminiferal zonation to the geological time scale has improved significantly over 
time, first in the 1970's-1980's through correlations of larger foram zones to planktonic foraminifera zones 
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(Clarke & Blow 1969, Haak and Postuma 1975, Adams 1984, Chaproniere 1984) and later through Strontium 
isotopes. For the latest ranges and calibration of the Letter Classification to the modern GPTS time scales see 
Lunt and Allen (2004), Lunt (2013) or Van Gorsel, Lunt and Morley (2014). 
 
 

 
 

Figure X.2.7 . Distribution chart of Tertiary larger foraminifera that define the 'East Indies Letter zonation'  
 (Van der Vlerk, 1948).  
 
  Evolutionary series in larger foraminifera   
Indonesia was the birthplace of classic studies on larger foraminifera evolution patterns of Cycloclypeus, 
Miogypsina and Lepidocyclina (Tan Sin Hok, 1932-1939), which were later refined by Van der Vlerk and 
others; Table 4).  
 
Many larger foraminifera lineages started from a relativey simple, spirally arranged ancestor, then gradually 
evolved over millions of years into increasingly complex forms with concentric/ radial chamber growth patterns. 
These trends are well documented, and identification of evolutionary stages can be very helpful for age 
determinations. 
 
Examples include  (references see Table 4): 
- Heterostegina- Cycloclypeus  (Late Eocene- Recent) 
- Heterostegina- Tansinhokella- Spiroclypeus  (Late Oligocene- Early Miocene) 
- Neorotalia- Miogypsinoides- Miogypsina  (latest Oligocene- Middle Miocene)    (Figure X.2.8) 
- Lepidocyclina embryon evolution  (Oligocene- Miocene)    (Figure X.2.9). 
- Borelis- Flosculinella- Alveolinella (Oligocene- Recent) 
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Figure X.2.8. Evolution from Late Oligocene Miogypsinoides complanata with long initial spiral on left (Van der 
Vlerk 1959) through Early Miocene Miogypsinoides dehaartii (Larat; Van der Vlerk 1924) to advanced Middle 
Miocene Miogypsina indonesiensis/antillea on right (Madura, Schipper and Drooger 1974).  
 

 
 

Figure X.2.9.  Evolution of Lepidocyclina embryonic chambers in Oligocene- Miocene Van der Vlerk (1959). 
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Table 4 - CENOZOIC LARGER FORAMINIFERA 
FAUNA/FLORA AREA    REFERENCES 
Larger 
foraminifera- 
 

General Douville 1905-1924, Mohler 1946, Adams 1965-1992, Lunt 2003,  
Lunt & Allen 2004, Renema 2002 

Letter zonation Van der Vlerk & Umbgrove 1927, Leupold & Van der Vlerk 1931, Gerth 1935, 
Tan Sin Hok 1939, Van der Vlerk 1959, Clarke and Blow 1969, Adams 1970, 
Haak and Postuma 1975, Boudagher-Fadel & Banner 1999, Govindan 2003, 
Lunt and Allan 2004, Renema 2007, Matsumaru 2011 

Cycloclypeus Tan Sin Hok 1932, MacGillavry 1962, Drooger 1955, Adams & Frame 1979 
Lepidocyclina Van der Vlerk 1928, 1959-1973, Scheffen 1932, Tan Sin Hok 1936,  

Caudri 1939, Van der Vlerk & Postuma 1967, Ho Kiam Fui 1976,  
Van Vessem 1978, Adams 1987, Ghosh & Saraswati 2002 

Miogypsina Tan Sin Hok 1936, 1937, Drooger 1953, 1963, 1993, Raju 1974,  
Schipper & Drooger 1974, De Bock 1976, Adisaputra-Sudinta et al. 1978 

Heterostegina.-
Spiroclypeus 

Van der Vlerk 1925, Tan Sin Hok 1930, 1937, Krijnen 1931, Lunt & Renema 
2014 

Austrotrillina Adams 1968 
Pellatispira Umbgrove 1928 
Alveolinids Bakx 1932, Mohler 1949, Ritsema 1951, Wonders & Adams 1991 
Nummulitids Verbeek 1871, 1874, 1891, Doornink 1932, Renema et al. 2002 

Larger 
foraminifera- 
faunal studies 

Multiple areas Rutten 1911-1934, Van der Vlerk 1922-1973, Adams 1965, 1992,  
Boudagher Fadel 1997-2008 

Sumatra  Verbeek 1871-1891, Brady 1878, Douville 1912, Tappenbeck 1936 
Java Verbeek 1892, Martin 1881, Douville 1916, Hanzawa 1930, 1965, Caudri 1932, 

1939, Doornink 1932, Mohler 1949, Cole 1975, Adisaputra et al. 1978, 
Adisaputra & Coleman 1983, Boudagher-Fadel 1997-2008, Renema 2002, 
2007, Sharaf et al. 2006, Umiyatun et al. 2006,  Irwansyah et al. 2011, 
Rahmawati et al. 2012, Lunt 2013 

Kalimantan-  
North Borneo 

Verbeek 1871, Von Fritsch 1877, Provale 1908, Rutten 1911-1926, Van der 
Vlerk 1925, 1929, Tan Sin Hok 1930-1940, Adams 1965, Hashimoto et al. 
1973, Hashimoto & Matsumaru 1981, Roohi (1998, Boudagher-Fadel et al. 
2000, McMonagle et al. 2011, Cotton et al. 2014, Lunt 2014,  

Sulawesi Crotty & Engelhardt 1993, Boudagher-Fadel 2002,  Sudijono 2005 
West Papua-  
Papua New Guinea 

Schlumberger 1894, Rutten 1914, 1921, 1925, 1936, Crespin 196), Binnekamp 
1973, Bain & Binnekamp 1973, Beldord 1974, Brash et al. 1991, Sudijono 2000 

Sumba, Kei islands Van der Vlerk 1922, 1966, Douville 1923, Caudri 1934, Bursch 1947  
Timor Bakx 1932, Henrici 1934, Hayasaka & Ishizaki 1939, Ritsema 1951, Marks 

1954  
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   Calcareous nannoplankton 
Calcareous nannofossils are minute calcite platelets that cover unicellular pelagic marine algae 
(coccolithophorids), and are common in low latitude open marine deposits. Because most of the taxonomic 
work on was done in the last thirty years, by relatively few workers, this group does not have the taxonomic 
confusion that existed among some of the foraminifera taxa. 
 
Nannofossils have an advantage over planktonic foraminifera in that they may be found in larger numbers 
closer to shore, more specimens can be extracted from smaller samples (e.g. side-wall cores), and sample 
processing is relatively easy. They are relatively simple structures, so identification is relatively easy, although 
the often subtle differences between species do require some operator experience. On the negative side, due 
their small size they require high-powered optical microscopes and samples are prone to contamination, both 
from contaminated lab equipment and from geological reworking. The routine use of this group for age dating 
of oil well samples from Tertiary basins in Indonesia started in the mid-1970's. 
 
Although some of the earliest pioneering work on nannofossils was done in Indonesia (Tan Sin Hok, 1927; 
Figure X.2.10), relatively  little research work has been done on this group in Indonesia since then. For 
selected references see Table 5 and the Bibliography. 
 

 
 

Figure X.2.10. Calcareous nannofossils of Discoaster group from the Plio-Pleistocene of Roti and Timor, from 
the pioneering study of Tan Sin Hok (1927). 
 
  Calcareous nannoplankton biozonations 
The most widely used nannofossil zonation in the low-latitude Cenozoic is based on the work of Martini (1971). 
It has a resolution similar to that of planktonic foraminifera, and integration of both tools typically provide a 
higher stratigraphic resolution either of the methods alone.  
 
The Martini zones are numbered in a similar fashion as used in planktonic foraminifera: Neogene zones NN 1-
21 and Paleogene zones NP1-25.  Another frequently used zonal scheme is that of Okada & Bukry (1980), 
using similar zones, but numbered with 'CN' and 'CP' prefixes. Varol (l983) proposed another slightly modified 
scheme for the Miocene- Recent in Southeast Asia.. 
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In the petroleum basins of Western Indonesia open marine facies with diverse nannofossils can be rare. 
Prodelta shales may yield only impoverished, Discoaster-dominated nannofossil assemblages. For this reason 
Lambert and Laporte-Galaa (2005) proposed a modified Miocene nannofossil zonation for the Mahakam Delta 
area, based on species of the Discoaster group only. 
 
 
   Ostracoda 
Ostracode fossils are the calcareous valves of a class of small crustaceans. Although found in a wide variety 
of marine and non-marine environments, ostracodes have been much less studied than foraminifera, and are 
not routinely used in SE Asia biostratigraphy.  This is partly because they are usually associated with more 
numerous and apparently more useful foraminifera, partly because there are very few ostracode specialists.  
Stratigraphic ranges of ostracode species appears to be poorly documented and many of the Cenozoic 
species appear to be long-ranging (e.g. Guernet, 1993). 
 
The first paper on fossil ostracodes in Indonesia is by Fyan (1916) from the Pliocene of Timor (Figure X.2.12). 
The most comprehensive study on Indonesian material is by Kingma (1948), who described 94 species of Late 
Cenozoic ostracodes from North Sumatra, the Bojonegoro 1 well and the Kendeng zone in East Java, as well 
as 20 Recent species from the Java Sea.  Series of more recent, smaller papers by LeRoy (1939-1945) and 
Keij (1953-1979) are also of interest.  A review of studies and extensive listings of recent and fossil ostracode 
species described from SE Asia is by Hanai et al. (1980). 
 

 
 

Figure X.2.12.  Pliocene ostracodes from Atambua, Timor (Fyan, 1916).  
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The outer shells of ostracod species may vary between relatively thin, smooth types or thicker and highly 
ornamented varieties. Both types occur in brackish and marine environments, but smooth types appear to be 
relatively more common in lower salinity settings. 
 
For selected references on ostracods see Table 5 and the Bibliography. For papers on Recent species and 
distributions see Carbonel et al. (1987, 1988), Dewi (1993-2008), Mostafawi, Titterton et al. and others. 
 
 
   Diatoms 
Diatoms are photosynthetic single-celled algae that build intricate siliceous tests. Some species are benthic 
forms, others led a planktonic existence, but, being dependent on light, all lived within the photic zone. They 
are present in a broad range of environments, from fresh water deposits to marginal marine and pelagic 
oceanic environments. Many taxa have near-global distributions across multiple climate zones.  
 
Fossil diatom floras have been commonly used for biostratigraphic and paleoenvironmental interpretations in 
oceanic sections, like the Neogene of the Pacific Ocean (Burckle 1972, 1978), but there are very few studies 
from Indonesia.  The first and still most elaborate paper on Cenozoic diatoms from Indonesia is Reinhold 
(1937), describing 208 species and varieties of marine and lacustrine diatoms from the Neogene of Java 
(Figure X.2.13).  Other examples of applications of fossil diatom biostratigraphic zonation include papers by 
Ninkovich and Burckle (1979), Siregar (1981) and Burckle (1982), also on Late Neogene Central and East 
Java material. 
 
Although diatoms are an important part of Recent marine plankton worldwide, they are generally rare in most 
samples of marine sediment ary rocks in Indonesia, because: 
1. diatoms are more abundant in high latitudes; low latitude pelagic oozes are dominated by planktonic 

foraminifera and calcareous nannofossils, except in areas of diatom algal blooms, as in cold-water upwelling 
zones.  

2. diatoms are relative susceptible to dissolution, both in the water column and under burial diagenesis.  
 
Dissolution of the opaline diatom tests is widespread below burial depths of ~600-1000m (>40-50°C ; Opal-A 
to Opal CT transition), below which much of the diatom shells are converted to siliceous cement and are the 
main cause of a Bottom-Simulating Reflector (BSR) on seismic lines over deep water deposits.  At greater 
depths all that remains of diatom tests is microcrystalline quartz in bedded cherts. Diatoms may still be seen 
occasionally in micropaleontology samples from greater depths as pyritized discs ('Coscinodiscus'). 
 
Accumulations of the large marine diatom Ethmodiscus rex have been documented in Pleistocene glacial 
intervals in deep marine cores in the Indian Ocean off Sumatra (DeDeckker & Gingele 2002) and further West 
(Broecker et al. 2000), and also in the Equatorial Pacific and Atlantic Oceans. These represent times of 
increased salinity and supply of silica to the oceanic surface water, under a more arid climate. 
 
Quaternary lacustrine diatomites are known from the Lake Toba area in Sumatra (Samosir Island; Van der 
Marel 1947) and from Central Java (Darma area, Grandjean & Reinhold, 1933; Kalioso, Sangiran, Reinhold 
1937) and East Java (Upper Kalibeng Fm near Kabuh, Krian in Kendeng zone). Such lacustrine diatom-rich 
deposits are commonly associated with volcanic tuffs that provided additional silica source. 
 
The distribution of modern pelagic marine diatoms in East Indonesia deep water sediments was studied by 
Van Iperen et al. (1993). Horton et al. (2007) described modern diatom distribution in mangrove swamps of the 
Tukang Besi islands, SE Sulawesi. 
 
Recent field experiments in Indonesia have shown the potential of producing biofuels from cultures of marine 
diatoms (Nurachman et al. 2012), which underlines the potential importance of diatoms for marine algal 
hydrocarbon source rocks. 
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Figure X.2.13. Diatoms from Late Miocene- Pleistocene of Central Java (Reinhold, 1937).  
 
 
  Radiolaria 
Like diatoms, radiolara are not common in Cenozoic 'normal' marine' sedimentary rocks from Indonesia, and 
Cenozoic and Recent radiolaria have received very little attention here. Radiolaria appear to be relatively more 
common in marine sediments of Mesozoic age in the Indonesian- SE Asia region, and a larger body of work 
exists for these (Hinde 1902, 1908 and later work by Wakita et al., Jasin Basir, Munasri, etc.). Cenozoic 
radiolaria are most abundant in deep marine- oceanic deposits in areas of high productivity like upwelling 
zones.  
 
Harting (1864) published some early descriptions of modern radiolaria species from the deep Banda Sea. 
More recently, modern radiolaria abundances on the Banda Sea floor were studied by Van de Paverd (1989; 
peak abundances between 2000-4000m). 
 
Radiolaria are a useful group for Mesozoic- Cenozoic biostratigraphy, but mainly of deep marine deposits. The 
principal biozonations for Cenozoic radiolaria are by Riedel and Sanfilipo (1978), and Sanfilipo et al. (1985). 
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Bandung-based Indonesian paleontologist Tan Sin Hok did some of the earliest work on radiolarian faunas in 
the Timor- Roti islands. However, he did not realize that the samples he analyzed for his Ph.D. Thesis (Tan 
Sin Hok, 1927), were collected by Tan's thesis advisor Brouwer, were a mixture of Late Neogene and Late 
Jurassic- Early Cretaceous marls. Because of this, he had come to the erroneous conclusion that radiolaria 
were not suitable as index fossils, which is far from the truth. 
 
Riedel (1953) described 26 Neogene radiolarian species from true 'post-orogenic' Pliocene-Pliocene marly 
sediments from Roti island (Brouwer Sample 178; Figure X.2.14), the presence of which Tan had mentioned, 
but not described in any detail. 
 

 
 

Figure X.2.14. Plio-Pleistocene Radiolaria from near Bebalain Roti Island (Riedel 1953, Plate 85). 
. 
 
  Cenozoic Palynology (Spores- Pollen) 
Palynology is the study of microscopic organic-walled remains of plants and algae that are composed of 
organic material that does not dissolve in mineral acids. They are collectively are known as palynomorphs and, 
in addition to pollen and pteridophyte spores, also include afungal spores, algal remains (including 
dinoflagellate cysts), foraminiferal test linings, plant cuticle and chitinous remains of insect skeletons.  
 
Palynomorphs are generally abundant in Cenozoic sediments of Indonesia, except in limestones and tuffs, and 
are usually the only microfossils present in non-marine sediments. The principal groups in the Tertiary SE Asia 
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which are useful in stratigraphy are spores and pollen grains from land plants (reflecting vegetation within a 
catchment), and also cysts of planktonic marine dinoflagellate algae, fresh-water algae, etc.  
 

 
 

Figure X.2.15. Examples of Neogene pollen and spores from Brunei (a-i) and marine dinoflagellate (j), 
acritarch (k) and microforaminifer (l). 
 
The flora of SE Asia is extremely diverse, with more than 30,000 higher plant species recorded. These leave a 
fossil record of about 600 or so pollen and spore types. In most instances, pollen types reflect taxonomic 
variation at the generic level, but in some plant genera, each species can be identified. This is the case in 
three genera, Sonneratia, (a mangrove), Alangium (a swamp forest tree) and Stenochlaena. Pollen of these 
three genera are all stratigraphically useful, with fossil pollen of Sonneratia being described as the pollen taxon 
Florschuetzia, Alangium as Lanagiopollis, and Stenochlaena as Stenochlaeniidites.  
 
Palynomorphs generally withstand normal sediment diagenesis well, but become modified by katagenesis 
during deep burial to many thousands of feet (or equivalent heating), which will turn the palynomorphs black, 
This makes identification more difficult, but it also provides a tool to determine the degree of thermal alteration 
of a rock sample. 
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   Palynology biozonation 
Very few of the common Neogene pollen or spore types have well defined stratigraphic ranges. 'Traditional' 
palynological zones based on the ranges of pollen and spores, are therefore relatively long- ranging: there are 
only six or seven zones which can be interpreted from the Neogene (Figure X.2.16), where planktonic forams 
and nannofossils boast around 20 zones. However, quantitative analyses often allow higher resolution 
zonations at a basin scale, using abundance fluctuations that reflect semi-regional climate and sea level 
fluctuations. 
 
The first palynology biozonation for the Tertiary of SE Asia was developed by Shell palynologists Germeraad, 
Hopping and Muller (1968) and reviewed by Morley (1977). Zonations were further clarified by Morley (1991, 
2004 and others). Additional case studies were published by Rahardjo et al. (1994) for Java (Figure x23) and 
Lelono (2012). 
 

 
 

Figure X.2.16.  Eocene- Recent palynological zonation of Java (Rahardjo et al. 1994, in Lelono 2012). 
 
Subdivision of the Oligo-Miocene is mainly based on evolutionary changes in Florschuetzia, the pollen of the 
mangrove genus Sonneratia, (Figure X.2.16, X.2.17). All of the pollen and spore types used for Neogene 
zonations reflect pollen variation at the species level. Phyllocladus hypophyllus pollen  distinguishes the 
Pleistocene, Dacrycarpidites australis pollen first appears in the mid-Pliocene; Stenochlaeniidites papuanus 
pollen is restricted to the late Late Miocene and Pliocene, and species of Florschuetzia allow zonation of the 
Middle and Early Miocene.  However, mangrove pollen tend to be absent in supratidal deposits, so the 
Florschuetzia zonation is of limited use in basins dominated by fluvial-alluvial sections, like the onshore 
Tertiary basins of Thailand (Watanasak, 1990). 
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Figure X.2.17. Evolution and stratigraphigraphic ranges of mangrove pollen genus Florschuetzia, leading to 
the modern Sonneratia (Germeraad et al. 1968 and Muller 1984, modified by Mao and Foong 2013). 
 
Local higher resolution palynology schemes have been developed as a tool for correlations, using: 
1. changes in relative abundances that reflect hinterland climate changes (fluctuations in % of rainforest 
versus grasses or montane palynomorphs); 
2. identification of transgressions, which in fluvio-deltaic series are typically reflected by peaks of mangrove 
pollen (Morley, 1996). 
 
Examples of this type of quantitative biostratigraphy include Yakzan et al. (1996, Malay Basin), Carter and 
Morley (1996, Early Miocene, Kutei Basin), Morley et al. (2003, Natuna basin), Morley et al. (2004, Makassar 
Straits) and Lelono and Morley (2011, Oligocene, East Java Sea).  
 
Most Neogene quantitative palynological events reflect events relating to sequence stratigraphy. High 
resolution biostratigraphic frameworks involving palynology have usually been presented as sequence 
biostratigraphic studies (e.g. Morley et al., 2011, etc.). 
 
Some of the long term changes in floral compositions reflect plate tectonic movements. Collisions like those 
between Indian and Eurasia in the Eocene and New Guinea with East Indonesia plates allowed migrations of 
India and Australian floral elements into SE Asia (Morley, 1998, 2000, Lelono 2007). The position of the Early-
Middle Eocene boundary is based on the appearance of elements of the Proto-Indian flora (Morley 1998). The 
appearance of Stenochlaena milnei type and Dacrycarpus imbricatus is related to the collision of the 
Australian Plate with SE Asia. 
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The development of a spores-pollen zonation for the Paleogene of Indonesia is still work in progress. 
 
Dinoflagellate cysts are often present in palynology preparations, mainly from marine sediments. They are the 
primary tool for high-resolution biostratigraphy zonation in mid- and high-latitude Cenozoic basins like the 
Paleogene of the North Sea, but they are relatively rare and poorly studied in the Cenozoic of SE Asia.  A few 
preliminary case studies by Matsuoka (1981, 1983, 1984), Morgenroth (2000, 2008, 2011) and Besems (1993) 
do suggest potential utility. 
 
 

Table 5- OTHER CENOZOIC MICROFAUNA/MICROFLORA  
FAUNA/FLORA   AREA   REFERENCES 
Calcareous 
nannofossils 

Indonesia Panuju 2010 
Kalimantan, N Borneo Keij 1964, Lambert & Laporte-Galaa 2005, Panuju et al. 2007 
Java Okada 1981, A. Kadar 1990,1991, Kapid et al. 1991-2003, Siesser et 

al. 1984, Theodoridis 1984, Nur Hasjim 1988, Rubiyanto & 
Harsolumakso 1996, Choiriah & Kapid 1999, Panuju & Kapid 2007  

Sulawesi Kadar & Sudijono 1993, Priyadi & Sudijono 1993  
Roti  Tan Sin Hok 1927, Kamptner 1955, Jafar 1975  
Timor, Tanimbar Hadiwisastra 1987, Hadiwisastra 1993 
Recent- Banda Sea Kleine 1990 

Ostracodes multiple areas Brady 1880, LeRoy 1939, 1941, Kingma 1948, Van den Bold 1950, 
Keij 1953-1979, Hanai et al. 1980, Keij 1964, 

Java McKenzie & Sudijono 198x, Solihin et al. 2015,  
Timor Fyan 1916 
E Kalimantan Doeglas 1931 
South China Sea Zhao 2005 

Radiolaria Roti –Mio-Pliocene Tan Sin Hok 1927, Riedel 1953 
Sumatra forearc Ling & Samuel 1998 
Celebes, Sulu Seas Scherer 1991a,b 
Waigeo Ling et al. 1991 

Diatoms Java  Grandjean & Reinhold 1933, Reinhold 1937, Ninkovich & Burckle 
1979, P. Siregar 1981, Burckle 1982 

Buton Reinhold 1952 
Indian Ocean Jouse & Kazarina 1974, De Decker and Gingele 2002 

Spores-Pollen 
palynology 

Zonations Germeraad et al. 1968,  Morley 1977, 1991, 1996, Yakzan et al. 1996,  
Mao & Foong 2013 

Dispersal, climate Morley 1998, 2000, 2003, 2007, 2011, 2012, Lelono 2007, 2012 
E Kalimantan, 
Makassar Straits 

Barre de Cruz 1982, Carter & Morley 1995, Polhaupessy 1998, 2007, 
Morley et al. 2004, 2006, Morley & Morley 2010 

East Java Sea Lelono & Morley 2011 
Java Polhaupessy 1980, 2009, Takahashi 1982, Rahardjo et al. 1994, 

Van der Kaars & Dam 1995, 1997, Lelono 2000, 2001, 2007, 2012  
Natuna Basin Morley et al. 2003, 2007) 
West Papua, PNG Lelono 2008, Playford 1982 

Dinoflagellate cysts Java Matsuoka 1981, 1983, 1984, Morgenroth et al. 2000, 2008, 2011 
NW Borneo Besems 1993 
Sunda Shelf Kawamura 2002 
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  Cenozoic Macrofossils 
 

Numerous papers have been published on Cenozoic macrofossils of Indonesia (Table 6). Much of this 
paleontological literature may be >100 years old, but since these old publications are mainly descriptions of 
fossils and fossil localities and often contain superb illustrations, they are still valuable today. 
 
In Indonesia Cenozoic macrofossils are mainly represented by molluscs and corals in marine deposits and by 
plants, petrified wood and fresh-water molluscs in terrestrial deposits.  Fossil groups that were important in 
pre-Cenozoic time like cephalopods and brachiopods are greatly diminished after the end-Cretaceous 
extinction event. For more detail see Van Gorsel (2014) An introduction to Cenozoic macrofossils of Indonesia 
in Berita Sedimentologi 30. 
 
A key publication on Indonesian fossil genera and species was the Professor Martin memorial volume, edited 
by Escher et al. (1931).  It contains comprehensive listings of all Cenozoic fossil species described from 
Indonesia, including chapters on Cenozoic molluscs (Van der Vlerk), corals (Gerth), echinoids (Wanner) and 
plant fossils (Posthumus).  
 
Although theoretically many macrofossil taxa have biostratigraphic value, they have lost their significance as 
biostratigraphic tools today, primarily because it is much easier to collect an adequate number of microfossils 
(even in small drill samples) than it is to collect macrofossil assemblages . As a result there are very few active 
experts in the science of macrofossils and our knowledge on stratigraphic ranges of macrofossil species and 
their calibrations to modern time scales tend to be remain poorly known. 
 
   Molluscs 
Molluscs (bivalves and gastropods) are the most common macrofossils in the Cenozoic of Indonesia. Their 
diversity is overwhelmingly high with about 4000 known Recent species in Indonesia. They are found in 
depositional environments ranging from fresh water to deep marine. Biogeographically Cenozoic molluscs 
belong to the Indo-Pacific bioprovince, which is very different from the Mediterranean Province. 
 
Most of the early paleontological studies were dedicated to molluscs and most of these were by Professor Karl 
Martin of Leiden University, who was nicknamed the 'Linnaeus of Java'. Martin mainly studied collections 
assembled by geologists/ mining engineers of the 'Dienst Mijnwezen of the East Indies'. He published 
numerous monographs and papers between 1879 and 1937, especially from Java, from where he identified a 
total of 1412 species of molluscs.  From the Pliocene of North Sumatra 347 species were identified (Martin, 
1928), and 232 species from the Pliocene of Timor (Tesch 1915, 1920). 
 
Molluscs were the principal fossil group used for age dating of Cenozoic sediments, until microfossils became 
the preferred biostratigraphic tools. Martin developed a 'Lyell-type' method of relative age determination, 
based on the decreasing percentage of living species in increasingly older fossil populations. Percentages of 
living species by stage were (Van der Vlerk, 1931): 
- Eocene: 0 %; 
- Early Miocene: 8-20%; 
- Late Miocene: 20-50%; 
- Pliocene: 50-70%; 
- Quaternary: >70%. 
 
This Lyellian percentage method appeared to work reasonably well, but there were anomalies, especially in 
cases of deep marine mollusc assemblages. For instance, faunas from asphalt-bearing Sampalakosa beds of 
Buton were initially interpreted as Oligocene by Martin (1933, 1935), because none of the 35 mollusc species 
was known from the Recent. However, associated foraminifera and diatoms suggested a Late Miocene-
Pliocene age, and the molluscs were subsequently recognized as deeper marine fauna, whose modern 
equivalents wee poorly known (Beets 1952). 
 
Oostingh (1938) and Shuto (1978) started building more conventional mollusc biozonations of the Miocene- 
Pleistocene of Java, based on vertical ranges of species. Many of their zones are based on species of the 
gastropod genus Turritella.  Shuto (1978) and Baggio and Sartori (1996) also proposed updates of the Lyellian 
percentages proposed by Martin. As noted above, neither this mollusc zonation, nor the percentage method 
are still used for dating Cenozoic sediments today. 
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   Corals 
Corals are common in most Oligocene to Recent limestones across Indonesia. The fossil coral collections at 
Naturalis Museum, Leiden, contain 271 species from 210 localities in SE Asia (mainly Indonesia; Leloux and 
Renema 2007). However, relatively little work has been done on their biostratigraphic zonations, biofacies and 
paleobiogeography and most of the taxonomic work is relatively old. 
 
Modern coral reefs in Indonesia have been described fairly extensively, particularly in a series of studies by 
Umbgrove between 1928 and 1947. Umbgrove identified and described about 150 species of Recent corals 
and coral reefs around Java, Sumatra and Sulawesi. Key review papers on modern Indonesian coral reefs 
include Umbgrove (1946, 1947).  
 
Gerth (1921) recognized the Neogene-Recent corals of Indonesia as typical Indo-Pacific assemblages. The 
Indo-Australian Archipelago today has the highest coral diversity in the world (Renema et al. 2008). Veron et 
al. (2015) identified the Birds Head- Sulu Sea region as the global center of peak coral diversity. 
 
Most coral species have fairly narrow temperature ranges in which they thrive, and are therefore sensitive to 
climate changes. Both periods global cooling and extreme warming can negatively affect coral diversity and 
abundance. Cenozoic corals and coral reefs in Indonesia therefore show distinct periods of diversification and 
decline (Wilson 2002 and others). 
 
Corals are generally rare in Eocene (too warm?) and Early Oligocene (too cold?) carbonates of SE Asia, which 
are dominated by larger forams and coralline algae (Wilson and Rosen 1998). The Late Oligocene- Early 
Miocene was a period of increased coral diversification and relatively wide distribution of coral reefal 
limestones (Wilson 2002, 2011, Johnson et al. 2011). This was then followed by several steps of declining 
diversity and carbonate abundance in Middle Miocene and later time.  
 
An elegant review paper on Indonesian Cenozoic corals is Osberger (1956), which includes listings of principal 
deposits and range charts of species. Notable case studies on Cenozoic fossil corals from Indonesia include: 
- Von Fritsch (1877): Eocene corals of SE Kalimantan 
- Felix (1913-1921): Miocene-Pleistocene corals from Java, Kalimantan, Timor,  
- Gerth (1923): 120 coral species from the Late Tertiary of East Kalimantan 
- Gerth (1921, 1933): corals from Eocene- Miocene of Java; 
- Umbgrove (1924-1950): corals from Miocene-Pleistocene of Kalimantan, Java, Sumatra, Buton, etc.  
- Osberger (1954, 1955): Late Tertiary corals from Java. 
- Santodomingo (2014, 2015, 2016): Miocene corals from patch reefs in East Kalimantan. 
 
In an attempt to use corals for relative age dating Umbgrove (1946) and Osberger (1956) used the Lyellian 
method of increase in percentage of living coral species through time, similar to what Martin used for mollusks: 
Eocene-Oligocene 0%;  Early Miocene,  6-9%;  Middle Miocene 15-30%, Late Miocene-Pliocene 30-60% and  
Pleistocene ~80%. 
 
As argued by Osberger (1956), whilst the overall trend is real, there is too much variability for this method to 
be reliable for age dating.  Also, as with mollusks, these percentages did not hold up well when dealing with 
less well-known deeper marine assemblages. For instance, corals from the Lower Pleistocene Pucangan 
Formation of the Kendeng zone of East Java only had 50% known Recent species, which was explained by 
Umbgrove (1946) as due to the relatively deep water facies with common poorly known solitary species. 
 
 
   Plant fossils 
Plant fossils are locally common in Eocene and Mio-Pliocene non-marine deposits of Western Indonesia. 
Fossilized wood and plant leaves may be found in two settings: (1) in claystones associated with coal beds, 
fossilized under poorly oxygenated swamp conditions, or (2) in tuff deposits, where entire forests were killed 
and preserved after major volcanic eruptions, and where silicified tree trunks may still be found in growth 
position. The latter are particularly common in various silica-rich Late Miocene-Pliocene volcanoclastic 
deposits of West Java and South Sumatra.  
 
There is an urgent need to renew the study of fossil woods, since mining of Mio-Pliocene fossil wood for 
ornamental purposes is currently a major extractive industry in West Java, etc., This is a major opportunity to 
study the taxonomy and taphonomy of these ancient forests, but there is no evidence that this work is being 
done. These fossils need to be better understood before their localities are destroyed. 
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Early descriptions of plant fossils include: 
- Mio-Pliocene floras from West Java collected by Junghuhn (Goppert, 1854; Figure X.2.18.; 
- Eocene plant fossils collected by Verbeek from the Ombilin Basin, C Sumatra (Heer 1874, 1879);  
- Eocene plant fossils collected by Verbeek from SE Kalimantan (Geyler, 1877). 
 
Significant papers on petrified wood from Java and Sumatra include (additional references in Table 6: 
- papers by Musper (1938, 1939) on age and localities of fossil wood on Sumatra and West Java;  
- monographs on Cenozoic woods from SE Asia by Kramer (1974a, b). 
 
 

Table 6  - CENOZOIC MACROFOSSILS INDONESIA 
FAUNA/FLORA AREA   REFERENCES 
General Indonesia Escher et al. 1931 
Molluscs (bivalves 
and gastropods) 

Indonesia Van der Vlerk 1931, Beets 1950, Shuto 1977, 1978, Skwarko et al. 1994, 
Baggio & Sartori 1996, Beu 2005, Robba 2013 

Java  Jenkins 1864, Martin 1879-1932, Boettger 1883, Haanstra & Spiker 1932, 
Oostingh 1933-1941, Wanner & Hahn 1935, Pannekoek 1936, Schilder 
1937, 1941, Van Regteren Altena 1938-1950, Shuto 1974, 1978, 1980, 
Premonowati 1990, Zacchello 1984, Premonowat 1990, Robba 1996, 
Scolari 1999, 2001, Bazzacco 2001, Piccoli & Premonowati 2001,  
Rolando 2001, Van den Hoek Ostende et al. 2002, Hasibuan 2004,  
Leloux and Wesselingh 2009 

Kalimantan, Borneo Boettger 1875, Martin 1914, Beets 1941-1986, Cox 1948 
Sumatra  Woodward 1879, Boettger 1880, 1883, Icke & Martin 1907, Martin 1928, 

Oostingh 1941, Haanstra & Spiker 1932, Wissema 1947 
Sulawesi Schepman 1907, Beets 1950 
Buton Martin 1933, 1935, 1937, Beets 1952, Janssen 1999 
Seram, Timor Fischer 1927, Tesch 1916, 1920, Robba et al. (1989 
West Papua Beets 1986 

Tertiary Corals Indonesia Osberger 1956, Leloux & Renema 2007, Wilson & Rosen 1998, Wilson 
2002 

Java Reuss 1867, Martin 1879, 1880, Felix 1913, Gerth 1921, 1933, Yabe & 
Eguchi 1941, Umbgrove 1945, 1946a,b, 1950, Osberger 1954, 1955, 
Premonowati 1990, 1996 

Kalimantan Von Fritsch 1877, Felix 1921, Gerth 1923, Umbgrove 1929  
Sumatra Gerth 1925, Umbgrove 1926 
Sulawesi Von Kutassy 1934 
Buton Umbgrove 1943 
Timor, Seram Felix 1915, 1920, Umbgrove 1924 
Flores, Sumba Umbgrove 1939, Umbgrove 1946 
New Guinea Felix 1912, Gregory & Trench 1916, Yabe & Sugiyama 1942a,b 

Calcareous Algae Indonesia Lignac-Grutterink 1943, Johnson & Ferris 1949, Ishijima et al. 1978 
N Borneo Johnson 1966 

Echinoids Multi-region Lambert & Jeannet 1935, Jeannet & Martin 1937 
Kalimantan, Java  Von Fritsch 1877, Gerth 1922 
Timor, Aru Islands Gerth 1927, Currie 1924 

Plants, Wood Indonesia, SE Asia Krausel 1925, Posthumus 1931, Kramer 1974, Bande & Prakash 1986,  
Van Konijnenburg et al. 2004 

Java Goppert 1854, Crie 1888, Krausel 1923, 1926, Den Berger 1927, Musper 
1938, 1939, Mandang et al. 1996, 2004, Srivastava & Kagemori 2001 
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Kalimantan  Geyler 1875 
Sumatra Heer 1874, 1879, Krausel 1922, 1929, Den Berger 1923, Musper 1938, 

1939, Schweitzer 1958 
Fish 
(pre-Pleistocene) 

S Sulawesi Brouwer & De Beaufort 1923, De Beaufort 1934 
C Sumatra-Eocene  Rutimeyer 1874, Gunther 1876, Von der Marck 1876, Sanders 1934, 

Musper 1936 
C Java De Beaufort 1928, Vorstman 1929 (otoliths) 

Vertebrates 
(pre-Pleistocene) 

C Sumatra-  Eocene bird skeleton:  Lambrecht 1931, Van Tets et al. 1989 
C Sumatra Oligocene bird tracks:  Zaim et al. 2011, Zonnneveld et al. 2011, 2012 
Java – U Miocene Sea cow: Von Koenigswald 1952 
E Kalimantan Eocene Anthracocerid and Suidae teeth: Stromer 1931 
Timor- Eocene Anthracocere skull: Von Koenigswald 1967, Ducrocq 1996 
PNG Miocene Turtle: Glaessner 1942, Sea cow: Fitzgerald at al. 2013 

 

 
 

 
 

Figure X.2.18. Mio-Pliocene plant fossils from Java, collected by Junghuhn. 
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 X.3. Jurassic- Cretaceous 
 

A significant amount of literature has been published on Mesozoic faunas of Indonesia. This sub-chapter X.3 
of Bibliography 7.0 contains 87 papers on Jurassic- Cretaceous faunas and floras of Indonesia and 
surrounding regions. These tend to be papers of a more general nature, and the majority of references on this 
topic is in the area chapters if the fossils described were from a specific area only. Most of the key papers on 
Jurassic and Cretaceous fossil groups papers were flagged in Tables 7 and 8. For a more extensive 
introduction to Jurassic- Cretaceous faunas and floras in Indonesia see Van Gorsel (2014). 
 
Early reviews of Mesozoic geology and stratigraphy of Indonesia include Wanner (1925, 1931) and Umbgrove 
(1935, 1938).  Mesozoic fossil localities on Sumatra were discussed by Tobler (1923) and and Fontaine and 
Gafoer (1989). Another useful collection of Pretertiary paleontologic studies in SE Asia is Fontaine (1990). 
 
Other 'classic' reviews of Jurassic stratigraphy and key faunas of SE Asia include the papers by Fontaine et al. 
(1983), Sukamto and Westermann (1992) and Sato (1995). 
 
Many of the paleontological papers from Indonesia are quite old (most of them from the early 1900's), but are 
still valuable. These include monographs on Jurassic- Cretaceous ammonites, belemnites, brachiopods, 
bivalve molluscs, etc. More recent work is mainly by Fauzie Hasibuan, Bandung, but mainly on fossils from 
Misool island.  
 
The Jurassic in East Indonesia is dominated by open marine pelagic facies  (Misool, Sula, East Sulawesi, 
Buton, Timor, etc.) or by marine continental margin deposits, locally rich in ammonites and belemnites (West 
Papua). In West Indonesia (Sumatra, SW Sarawak), Jurassic shallow marine carbonate and clastic facies are 
more common. 
 
A characteristic deep marine Late Jurassic pelagic limestone facies with abundant radiolarians and 
calcispheres is known from Buton, East Sulawesi, Timor, Seram and Misool (Wanner 1940). In these areas 
the Jurassic is overlain by relatively thin Cretaceous pelagic limestones, often with radiolarian cherts and with 
common Globotruncana planktonic foraminifera in the upper parts. 
 
As noted above, early work on Mesozoic radiolaria was by Tan Sin Hok (1927), from Roti island, although he 
assumed they were of Late Neogene age.  Tan described 141 species and varieties (138 new) from four deep 
marine radiolarian-rich limestones from the Bebalain area, most of them of Late Jurassic- Early Cretaceous 
age. Subsequent authors recognized that most of these species were of Mesozoic age (Riedel 1952, 1953), 
and the samples must have come from the deep marine Jurassic-Cretaceous sediments that unconformably 
underlie the Plio-Pleistocene marls on Roti and Timor. Many of Tan Sin Hok's new species have since been 
reported from Late Jurassic-Early Cretaceous deep water sediments, such as the Argo Abyssal Plain 
(Baumgartner 1993), Tanimbar (Jasin and Haile 1996) and the SW Sulawesi Barru Complex (Munasri 2013). 
 
For age dating of Mesozoic rocks microfossils tend to be more significant than macrofossils. The preferred 

microfossil groups are: 
1. Radiolaria in deep marine deposits;  
2. Conodonts in Triassic and older shallow marine carbonates; 
3. Dinoflagellate cysts in Late Triassic- Early Cretaceous shallow marine continental margin clastics (widely 

used in oil exploration wells in NW Australia and New Guinea, but, little of this work has been published for 
the Indonesian region. 

4. Planktonic foraminifera and clcareous nannofossils in Cretaceous and younger open marine deposits; 
5. Spores-pollen in non-marine- marginal marine deposits. 
 
Unlike NE Thailand, Jurassic-Cretaceous vertebrate faunas are extremely rare in Indonesia, and limited to 
marine fish and reptile (Ichthyosaurus) fossils. 
 
  Jurassic- Cretaceous reefal limestones 
Unlike Late Triassic limestones, which are relatively widespread across the entire the Indonesian region, 
Jurassic and Cretaceous shallow marine reefal limestones are known mainly from the Sundaland region of 
western Indonesia (Sumatra, Kalimantan- Sarawak). With the exception of some Early Jurassic 'near-reefal' 
limestones on Timor and in the Kolonodale area of East Sulawesi, no Jurassic- Cretaceous shallow marine 
reefal limestones are known from the NW Australia- New Guinea domain (or terranes derived from it after 
Jurassic). 
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Late Jurassic reefal limestones are known from many localities in West and South Sumatra (all part of 'Woyla 
terranes'?) (Yabe 1946, Fontaine et al. 1983, Beauvais et al. 1988, 1989, Fontaine and Gafoer 1989). Many of 
these appear to contain the hydrozoan Cladocoropsis miriabilis and the foram Pseudocyclammina lituus.  
Another key Late Jurassic reefal limestone occurrence is the relatively thick Bau limestone of the West 
Sarawak- NW Kalimantan border area is (Wolfenden 1965, Beauvais and Fontaine 1990). 
 
These, and similar Jurassic limestones in West Thailand and the Palawan Block (Philippines), are rich in coral 
and calcisponges and stromatolites, but also have a relatively high mud matrix content, so these are 
sometimes characterized as 'lime mud mounds' (Beauvais et al. 1985). 
 
  Cretaceous Orbitolina 
Early to Mid-Cretaceous shallow marine limestones with the larger foram Orbitolina and rudist-type molluscs 
are generally interpreted as low-latitude Tethyan forms. They are also known from Sundaland, The Philippines 
and Japan, but not from Australia- New Guinea or Eastern Indonesia.  In West Indonesia they appear to define 
a belt of shallow marine deposits along the Early Cretaceous margin of Sundaland: 
- numerous localities across Kalimantan and West Sarawak (Martin 1888, 1889, Hofker 1963, Hashimoto and 

Matsumaru 1977), also Sabah (Leong 1972); 
- South Sumatra (Lampung and Gumai Mts= Woyla Terranes?) (Zwierzycki 1931, Musper 1934, Yabe 1946); 
- Central Java Lok Ulo accretionary complex (Verbeek 1891, Harloff 1933); 
- West Latimojong Mountains, SW Sulawesi (Brouwer 1934). 
 
 

 
 

Figure X.2.1. The first illustration of Early Cretaceous larger foram Orbitolina from West Kalimantan by Von 
Fritsch (1879), originally described as Patellina scutum). 

 
 

Table 7 -  CRETACEOUS FOSSILS  INDONESIA 
FAUNA/FLORA AREA REFERENCES 

Faunas- General 
SE Asia  Hashimoto et al. 1975 
Sumatra Beauvais et al. 1989 

Upper Cretaceous 
Pseudorbitoides, 
Omphalocyclus 

Birds Head Visser and Hermes 1962 

Papua New Guinea Crespin and Belford 1957, Glaessner 1962  
Kalimantan Van Gorsel 1978 

Upper Cretaceous 
planktonic 
foraminifera 
(Globotruncana) 

Timor, Leti Schubert 1915, De Roever 1940, Sartono 1975 
Sula islands Kholiq et al. 2011  
Misool Vogler 1941 
Sabah Adams and Kirk 1962 
Central Java Asikin et al. 1992 
W Kalimantan  Tan Sin Hok 1936 
SE Sulawesi, Buton Van der Vlerk 1925, Koolhoven 1932, Keijzer 1945 
PNG Owen 1973, Haig 1981  
Halmahera Brouwer 1923 

Calc. Nannoplankton West Papua Panuju et al. 2010  

Molluscs 
Sumatra Baumberger 1923, 1925, Musper 1934 
Kalimantan Martin 1889, Vogel 1904 
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South Sulawesi Hasibuan and Limbong 2009 
West Papua , PNG Heinz 1928, Skwarko 1967, Skwarko et al. 1983 

Early Cretaceous 
Orbitolina 

Kalimantan 
Von Fritsch 1879, Geinitz 1883, Martin 1888, 1889, Hofker 
1966, Hashimoto and Matsumaru 1974, Djamal et al. 1995, 
Bassi et al. 2009 

West Sulawesi Brouwer 1934 
W Sarawak Hashimoto and Matsumaru 1977 
Sabah Leong 1972 
Central Java Verbeek 1891, Verbeek and Fennema 1896, Harloff 1929 

S Sumatra Zwierzycki 1931, Musper 1934, Yabe 1946, Beauvais et al. 
1989 

Radiolaria 

Sarawak, Sabah Tan 1978, Jasin 1985-2000, Aitchison 1994, Asis and Jasin 
2012, 2013, Jasin and Tongkul 2013 

C Kalimantan Hinde 1900, Grunau 1965 
SE Kalimantan Wakita et al. 1998 
SW Sulawesi Wakita et al 1994, 2000, Munasri 1995, 2013 
South Central Java Okamoto et al. 1994, Wakita et al. 1994 
Buton Soeka 1991, Ling and Smith 1995 
Roti Tan Sin Hok 1927, Riedel 1953 

Timor Tan Sin Hok 1927, Clowes 1997, Munasri 1998, Munasri and 
Sashida 2018 

Ungar (Tanimbar) Jasin and Haile 1996 
N Indian Ocean Renz 1974, Riedel and Sanfilippo 1974, Baumgartner 1993 

Lower Cretaceous 
calpionellids 

Buton, Timor Wanner 1940 
NW Australia Brunnschweiler 1960 

Ammonites 

Sumatra Baumberger 1925 
SW Sarawak Ishibasi 1982 
W Kalimantan Krause 1904, 1911, Von Koenigswald 1939 
PNG Matsumoto and Skwarko 1991, 1993 

Lower Cretaceous 
belemnites 

West Papua Challinor 1989 
NW Australia-SE Asia Mutterlose 1992 

Fish (shark teeth) Timor Weiler 1932, De Beaufort 1932  
Rudists NW Borneo Lau 1973, Fontaine and Ho 1989, Skelton et al. 2011 

SE Kalimantan Martin 1888 
Misool Boehm 1924 
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Table 8-    JURASSIC FOSSILS  INDONESIA 
  FAUNA/FLORA    AREA   REFERENCES 

Jurassic Stratigraphy 
Sumatra Fontaine et al. 1983 
Indonesia Wanner 1931, Sato 1975, Sukamto and Westermann 1992 

U Jurassic calcispheres 
(Pithonella) 

Seram, Buton, Misool, 
Timor  

Brouwer 1919, Tan Sin Hok 1927, Wanner 1940, Vogler 
1940, Bolli 1974 

Buton Bothe 1927 
Roti Tan Sin Hok 1927 

Late Jurassic limestones 
with Cladocoropsis, 
Pseudocyclammina 

NW Kalimantan/ 
Sarawak (Bau Lst) 

Wilford and Kho 1965, Wolfenden 1965, Beauvais and 
Fontaine 1990  

Sumatra Silvestri 1925, 1932, Yabe 1946, Hanzawa 1947, Bennett et 
al. 1981, Beauvais 1983, 1989, Bassoulet 1989  

NE Palawan Fontaine et al. 1983, Bassoulet 1983 

U Jurassic corals 
Sarawak Beauvais and Fontaine 1990 
Sumatra Beauvais 1983, 1989 

Late Jurassic shallow 
marine foraminifera 

W Sarawak (Bau Lst) Bayliss 1966 
Sumatra Silvestri 1925, 1932, Yabe 1946, Bassoulet 1989,  

Middle- Late Jurassic 
Belemnites 

Misool Stolley 1929, 1935, Challinor 1989, 1991 

Sula Islands Boehm 1907, 1912, Kruizinga 1921, Stolley 1929, Challinor 
and Skwarko 1982, Challinor 1989, 1991 

Timor, Roti, Babar Rothpletz 1892, Stolley 1929, Stevens 1964 
Yamdena Stolley 1929 
W Papua/ PNG Challinor 1990 
Central Sulawesi Stolley 1943 
Indo-Pacific Stevens 1965 

E-M Jurassic bivalves 

NW Kalimantan, 
Sarawak 

Martin 1899, Vogel 1896, 1900, Newton 1897, 1903, 
Tamura and Hon 1977, Hayami 1984 

Timor Krumbeck 1923 
Misool Soergel 1913, Wandel 1934, Hasibuan 2004 
PNG Skwarko 1973, Grant-Mackie et al. 2006 

U Jurassic bivalves 
(Malayomaorica, 
Inoceramus haasti) 
('anti-tropical') 

Sula, Buru, Seram,  Krumbeck 1923, Wandel 1936  
Timor, Roti  Krumbeck 1922, 1923 
Misool Krumbeck 1934 
E Sulawesi Hasibuan and Kosworo 2008 
Papua New Guinea Glaessner 1945, Edwards and Glaessner 1953 
Australia NW Shelf Brunnschweiler 1960  

M-U Jurassic ammonites 
 

Sula Islands Kruizinga 1926, Westermann and Callomon 1988  

W Papua- PNG 
Boehm 1913, Gerth 1927, 1965, Schluter 1928, Westermann 
and Getty 1970, Westermann and Callomon 1988, 
Westermann 1995  

Timor, Roti Boehm 1908 
Babar Callomon and Rose 2000 
W Kalimantan Schairer and Zeiss 1992 

E Jurassic ammonites 
Yamdena, E Sulawesi Wanner and Jaworski 1931, Jaworski 1933 
Roti, Timor Krumbeck 1922 
W Kalimantan Krause 1911, Hirano et al. 1981 

M-U Jurassic Radiolaria Sumatra McCarthy et al. 2001 
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SE Kalimantan Wakita et al. 1998 
W Sarawak Jasin et al. 1996, Jasin and Said 1999 
East Sulawesi Hojnos 1934 
Sula Islands Pessagno and Meyerhoff Hull 2002 
Timor, Roti Sashida et al. 1999, Haig and Bandini 2013 

U Jurassic nannofossils 
Sula islands Panuju 2011 
Timor Kristan-Tollmann 1988a,b 
PNG Haig 1979 

Jurassic- E Cretaceous 
Dinoflagellate zonations  

NW Australia margin 
Cookson and Eisenack 1958, 1960, 1974, Helby Morgan and 
Partridge 1987, 2004, Partridge 2006, Mantle 2009, Mantle 
and Riding 2010, Riding, Helby et al. 2012 

Papua New Guinea Davey 1988, 1999, Welsh 1990 
Misool Helby and Hasibuan 1988, Sarjeant et al. 1992 
Sula Islands Lelono and Nugrahaningsih 2012 

Spores-Pollen NW Australia margin Burger 1996 
Jurassic Coccoliths Timor Kristan-Tollmann 1988 
E Jurassic brachiopods Seram Wanner and Knipscheer 1951 
Lithiotis Limestone Timor Fatu Limestone Krumbeck 1923, Geyer 1977, Hayami 1984 
 
 

 
 

Figure X.2.  Early Jurassic ammonites. 1. Lytoceras rotticum, 2. Arietites (Euechioceras) wichmanni and 3. 
Aegoceras subtaylori 3 from Roti (Krumbeck 1922); 4. Arietites geometricus from Batu Baraketak mud 
volcano, Roti (Rothpletz 1892); 5. Aegoceras borneense from West Kalimantan (Krause 1911). 
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 X.4. Triassic 
 

This sub-chapter X.4 of Bibliography 7.0 contains 74 papers on Triassic faunas and floras of the Indonesian 
region.  These tend to be papers of a more general nature, and many more titles on this topic are in the 
various area chapters if the fossils described are from a specific area only. Many of those papers were flagged 
in Table 9, which lists most of the key papers on the Triassic fossil groups. Much of this introduction is from 
Van Gorsel (2014). 
 
A large amount of literature exists on Triassic faunas of Indonesia.. Early reviews of Triassic faunas and facies 
in the Indonesian region include Zwierzycki (1925), Wanner (1931) and Umbgrove (1935).  A more recent, 
brief review of Triassic biostratigraphy and correlations of East Indonesia is by Hasibuan (2010). 
 
Triassic sedimentary and igneous rocks are relatively widespread in Indonesia, both in East and West, 
especially Late Triassic rocks (Early Triassic is only known from Timor). They represent a wide variety of 
shallow and deep marine facies, in limestones, clastics and pelagic cherts. Triassic fossils have been 
described from Timor- Roti, Sumatra, W Kalimantan, E Sulawesi, Buton, Buru, Seram, Ambon, Misool, etc. 
 
Most marine Triassic deposits of SE Asia- Indonesia appear to represent relatively low-latitude depositional 
settings in and around two branches of the Tethys Ocean (Paleo-Tethys, Mesotethys).  Many of the authors of 
paleontological papers on Triassic faunas from East Indonesia since the early 1900's commented on the 
Alpine-Tethyan affinity of these Triassic faunas, with remarkable similarities in many of the species and rock 
facies between Indonesia and the eastern Alps, Himalayas, etc. 
 
Triassic is a period characterized by major extinction events at both its base and at its top. 
 
At many localities in Eastern Indonesia the Middle- Late Triassic is developed in a 'flysch-type' clastic facies, 
locally overlain by Norian-Rhaetian limestones (Timor, Savu/ Roti, Leti/ Babar, East Sulawesi, Seram, Ambon, 
Misool, Buru, Buton, etc.).  
 
  Triassic shallow marine bivalves 
The composition of Triassic bivalve assemblages in the Indonesian region varies depending on facies and 
paleogeographic setting: (1) shallow marine 'Myophoria faunas' and (2) deep marine, pelagic bivalve faunas 
characterized by Daonella, Halobia or Monotis (see below).  
 
Shallow marine Middle- Late Triassic bivalve-dominated limestones and sandstones with common Myophoria, 
Cardita, Gervillia, Costatoria, Paleocardita, Indopecten verbeeki, Pinna blanfordi, Krumbeckiella = Timoria 
timorensis Krumbeck), etc., have been reported from both West Indonesia (Sumatra) and East Indonesia 
(Misool, Buru) (Figure 1).  
 
Among the richest assemblages are the Nucula marls from Misool (Jaworski 1915). These are generally 
viewed as 'Tethyan' in nature, but may be assumed to be part of the southern, Gondwana margin of the 
(Meso-?)Tethys in Triassic time. The bivalve-rich 'Padang Fauna' of West Sumatra, collected by Verbeek NE 
of Lake Singkarak, was initially described by Boettger (1881) as an Early Eocene age assemblage. It contains 
Myophoria, Paleocardita globiformis, Pinna blanfordi and Pecten (Indopecten) verbeeki and was re-described 
and re-interpreted by Krumbeck (1914) as Late Triassic in age, with strong affinities to Circum-Mediterranean 
Carnian faunas, 
 
'Myophoria sandstone' is also known from various localities in the central belt of the Malay Peninsula and 
Singapore (authors in Table 1), in what is now called the Semantan Formation and which are viewed as 
marine deposits in a foreland basin tied to the closure of the Paleo-Tethys during final E-ward subduction of W 
Malaya lithosphere beneath Eastern Malaya (Ismail et al. 2007). 
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Figure X.4.1. Typical Late Triassic shallow marine bivalves from Sumatra and Misool. 1. Paleocardita 

globiformis, 2-3. Pecten (Indopecten) verbeeki and 4. Myophoria myophoria from West Sumatra (from 
Boettger 1881, Krumbeck 1914).. 5-6. Myophoria vestita from 'Nucula Marls' of Misool (Jaworski 1915). 

 
  Triassic (hemi-)pelagic bivalves 
Middle and Late Triassic deep marine shales and pelagic deposits in the Tethyan and Circum-Pacific regions 
often contain beds with common flat, thin-walled bivalves (also called 'flat clams' or 'paper shells'; Figures 
X.4.2, X.4.3). Pelagic bivalve assemblages are dominated by Claraia in Early Triassic, Daonella in Middle 
Triassic (Early Carnian), Halobia in Late Triassic (Carnian- Norian) and Monotis in latest Triassic (M Norian- 
Rhaetian; McRoberts 2010). Where found, they are often abundant and rock-forming. They are important 
biostratigraphic index fossils. 
 
In Indonesia Triassic pelagic bivalves are found in East Indonesia, in the deep marine deposits of Timor 
(Krumbeck 1924), Roti, Buton (Sikumbang et al. 1995), Seram (Wanner 1907), Buru, Misool, Babar, etc. In 
West Indonesia they are known from Sumatra. They are not known from Australia, but this could be due to a 
scarcity of open marine facies of that age. 
 
 

 
 

Figure X.4.2 .Late Triassic hemi-pelagic bivalves Monotis salinaria from Seram (Wanner, 1907) 
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Figure X.4.3. Middle Triassic pelagic thin-shelled molluscs Daonella indica from the Baung area, Timor 
(Krumbeck 1924). Massive hemi-pelagic shell accumulations like these are common in Triassic deep marine 
deposits across the (Meso-)Tethys Ocean. 

 
These pseudo-pelagic, thin-shelled bivalves may have an 'anti-tropical' geographic distribution, like 
morphologically and ecologically comparable bivalves in the Late Jurassic (Buchia, Aucella, Malayomaorica) 
and Cretaceous (Inoceramus). Some provinciality between species has been suggested for Late Triassic 
Monotis (Westermann 1973, Thenius 1980, Silberling 1985), with Tethyan Norian assemblages characterized 
by Monotis salinaria. 
 
 
  Triassic ammonoids 
Early, Middle and Late Triassic ammonoid assemblages are the most diverse of all ammonoid assemblages in 
Indonesia, and most of the species are from thin but complete condensed pelagic cephalopod limestones of 
Timor.  
 
They were described in voluminous monographs by Welter (1922, 1915 and 1914 respectively) and Diener 
(1923). The Triassic 'Cephalopod Limestone' of Timor is a condensed, pelagic facies commonly called 
'Hallstatt-type', and is the only place in Indonesia with a complete marine Triassic  succession. Unfortunately 
the formation is mainly known from isolated blocks in in melange formation, but at Kapan, West Timor, Wanner 
(1913) observed the transition between Permian crinoid limestone into Early Triassic cephalopod limestone. 
Restored thickness suggests the entire Triassic in cephalopod limestone facies is very thin (<10m).  Many of 
the fossils in this limestone are coated with a thin manganese layer, reflecting long periods of non-deposition, 
on a deep sea floor. Timor is the only place in Indonesia with known Early and Middle Triassic ammonoids. 
 
In the Early Triassic ammonoid faunas had to recover from the mass extinction at the end of the Permian, after 
which new, diverse ammonoid assemblages developed rather rapidly. In Indonesia Early Triassic ammonoid 
faunas are known only from the cephalopod facies of Timor, from where Welter (1922) described 71 species of 
genera Meekoceras, Flemingites, etc.   
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Middle Triassic ammonoids from Timor were first documented by Welter (1915). As noted by Welter (1922) 
Early Triassic ammonoid assemblages from West Timor share many similarities with Himalayan-
Mediterranean Triassic faunas. 
 
Late Triassic ammonoid faunas of Timor are also extremely rich and diverse and are characterized a.o. by 
haloritids Halorites and Juvavites, Anatomites, Amarassites and many others (Figure X.4.4). Von Arthaber 
(1926) distinguished 110 species in the Carnian-Norian. Tatzreiter (1981) counted 90 species of 
trachyostracous ammonoids (not including the more numerous leiostracous ammonoids) in a 1m thick block of 
condensed Middle Norian limestone at Baun. Wanner (1931) reported 462 species from a 2m thick block of 
Carnian Cephalopod Limestone at Bihati. 
 

 
 
Figure X.4.4. Example of some Late Triassic ammonoids from Timor. 1. Juvavites sarasinii from Bihati (Diener 

1923), 2. Neotibetites (Krumbeck 1913), 3. Cladiscites crassestriatus from Bihati (Von Arthaber 1927), 4. 
Agathiceras. 

 
  Triassic brachiopods 
Late Triassic brachiopod assemblages in East Indonesia often contain the rhynchonellid brachiopod species 
Misolia misolia (Figure X.4.5). The species is typical of Carnian-Norian (and younger?) shelfal marine deposits 
of the Gondwana margin of the southern/eastern Mesotethys (Dagys, 1993), and has been reported from 
Oman through the Spiti area of the Himalayas to East Indonesia and the NW Australian margin. In eastern 
Indonesia it is present in Misool, Timor, East Sulawesi, Buru, Seram, Ambon and Buton (references in Table 9 
and the Bibliography). 
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Figure X.4.5. Triassic rhynchonellid brachiopod Misolia misolia from Buru (1) and from 'Athyrid Limestone' of 
Misool (Von Seidlitz, 1913). 
 
  Triassic corals 
Following the major end-Permian extinction event, corals are relatively rare globally through much of the 
Triassic. The Late Triassic is a time in which coral reef limestones become common again along the Tethys 
margins, although calcareous sponges and algae remain important components of these reefal limestones. 
 
In Indonesia Late Triassic corals are known from 'Fau Limestone' of Timor (Vinassa de Regny 1915), the 
Manusela Limestone of Seram (Wanner 1907, Wilckens 1937) and from Bangka (De Neve and De Roever 
1947). Characteristic genera include Thecosmilia spp., Isastraea, Retiophyllia and Montlivaltia (Figure 6). 
Many of the species from Timor are the same as those from the Austrian Alps (Vinassa de Regny 1915). 
 
  Late Triassic hydrozoan or stromatoporoid Lovcenipora 
Upper Triassic reefal limestones in SE Asia often contain a hydrozoan or stromotoporoid named Lovcenipora 
vinassai (Seram, Timor; Wanner 1952; Figure 6). This is a Tethyan taxon, common in the Late Triassic of the 
Mediterranean. It was erroneously equated with a somewhat similar-looking Late Jurassic Tethyan hydrozoan 
Cladacoropsis mirabilis (Renz 1926), but these are separate taxa (Yabe 1946).  It had led workers like Van der 
Sluis (1949) to erroneously assign a Jurassic age to the Manusela Limestone of Seram, an opinion followed by 
Van Bemmelen (1949), but fiercely protested by Wanner et al. (1952), but is still somewhat entrenched in 
Seram geological literature (Kemp 1992, etc.; see also Charlton and Van Gorsel (2014).  
 
In Indonesia Triassic Lovcenipora is known from Seram, Buru (Gerth 1910) and from the Fatu Limestones of 
Timor (Vinassa de Regny 1915, Pia 1924). Lovcenipora has also been described from Jurassic- Cretaceous of 
Sumatra, but in most cases these are misidentifications and should be assigned to Cladocoropsis miriabilis 
(e.g. Yabe 1946). 
 
  Heterastridium 
Hetrastridium is a remarkable Late Triassic hydrozoan fossil that is widespread in the Norian of the Tethys 
realm. It is a globular fossil, with a diameter typically 1-5cm and is the only hydrozoan colony with a probably 
(hemi-) pelagic lifestyle. It is locally abundant in the Upper Norian of the Hallstatt limestone in the Carnian 
Alps. From here it is distributed through the Tethyan belt towards East Indonesia, The Philippines and New 
Caledonia (Campbell 1974) to the Panthalassan terranes in Japan, New Zealand and North America. 
 
In Indonesia Heterastridium conglobatum is locally common on Timor (Gerth 1915, 1942; Figure X.4.6.). It is 
found mainly in the thin, condensed pelagic 'Cephalopod Limestone', which is mainly composed of ammonites, 
and which is commonly compared to the 'Hallstatt-facies' of the Northern Calcareous Alps. Other occurrences 
include East Seram (Gerth 1909, 1942) and Misool (Krumbeck 1913). 
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Figure X.4.6. Late Triassic pelagic hydrozoan Heterastridium conglobatum from Timor. 1. From Bihati (size 
~3.2cm); 2-3 From Oe Batok, Amarassi (size ~2 cm) (Gerth, 1915, 1942). 
. 
 
  Late Triassic Krusin/ Tonkin floras 
A characteristic Late Triassic floral assemblage is present in Indochina and South China, termed the 
Dictyophyllum-Chlathropteris floristic province and is viewed as a Late Carnian-Norian coastal floristic 
assemblage. Representatives of this flora are also found in SW Sarawak ('Krusin Flora'; Kon'no 1968, 
Vozenin-Serra 1983, Kimura 1984), in dredge samples from Reed Bank in the South China Sea (Kudrass et 
al. 1986) and probably also on Bintan Island, Riau (Jongmans 1951). The floral similarities suggest NW 
Borneo was closely connected to Indochina in Late Triassic time. 
 
 

Table 9-    TRIASSIC FOSSILS  INDONESIA 
 FAUNA/FLORA     AREA     REFERENCES 
Trias faunas, 
biostratigraphy 

General Wanner 1907, 1931, Zwierzycki 1925, Hasibuan 2008, 
Charlton et al. 2009 (Timor) 

Timor Charlton et al. 2009 
Late Trias Bintan Flora Riau Archipelago,  Jongmans 1951, Wade-Murphy et al. 2008  

Late Trias Tonkin/ 
Krusin Flora 

N Vietnam, Thailand Kon'no and Asama 1973, Vozenin-Serra and Franschesci 
1999 

Reed Bank, S China Sea Kudrass et al. 1986 
SW Sarawak Kon'no 1968, 1972, Kimura 1984 

Late Trias Palynofloras Seram Martini et al. 2004 
Dinoflagellates Seram Helby et al. 1987, Martini et al. 2004 

Late Trias corals 
Buru Gerth 1910 
Timor  Vinassa de Regny 1915, Roniewicz et al. 2005 
Seram  Wilckens 1937 

Heterastridium 
(hydrozoan) 

Timor, Seram Gerth 1909, 1915, 1927  
Misool Krumbeck 1913 

Late Trias brachiopods 
(incl. Rhaetian Misolia) 

Misool Von Seidlitz 1913, Hasibuan 1990, 2012, MacFarlan et al. 
2011 

Seram Deninger 1918, Krumbeck 1922, Wanner 1923, 1952 
Buru Von Seidlitz 1913, Krumbeck 1913 
Ambon Jaworski 1927 
East Sulawesi Von Loczy 1934, Von Kutassy 1934 
Buton Hasibuan 2010 
Timor Krumbeck 1922, 1924, Grunau 1957  
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NW Australia margin Campbell 1994 

M-L Trias pelagic 
bivalves (Daonella, 
Halobia, Monotis) 

Thailand  Kobayashi and Tokuyama 1959 
W Kalimantan, Sarawak  Vogel 1904, Tamura and Hon 1977, Silberling 1985 
Seram Krumbeck 1922 

Timor, Roti Rothpletz 1892, Wanner 1907, Krumbeck 1924, Kutassy 
1931, Ichikawa 1958, Gruber in Kristan-Tollmann 1987 

Sumatra Volz 1899, Krumbeck 1914 
PNG Skwarko 1967, 1973, Skwarko and Kummel 1974 

M-L Trias shallow 
marine bivalves 
(Myophoria assemblages) 

W Sumatra Boettger 1981, Krumbeck 1914, Musper 1930 
Buru Krumbeck 1913 
Misool  Jaworski 1915 
Papua New Guinea Skwarko 1963, 1973 
Malay Peninsula, 
Singapore 

Newton 1903, 1925, Cox 1936, Tokuyama 1961, 
Kobayashi and Tamura 1968, Tamura 1970, 1973 

Gastropods Timor Tichy 1979  

Lovcenipora 
Seram, Burur Wanner 1907, 1952,  Gerth 1910, Pia 1924  
Timor  Vinassa de Regny 1915, Krumbeck 1921, 1924? 
Sumatra  Vinassa de Regny 1915 

U Trias foraminifera 
Timor Kristan-Tollmann 1988 
Sumatra Vachard 1989 
PNG Kristan-Tollmann 1986, 1990 

U Trias belemnites Timor Wanner 1911, Von Bulow 1915, Gheyselinck 1934 

U Trias ammonites 
Timor Wanner 1911, Welter 1914, 1915, Diener 1923, Kieslinger 

1924, Von Arthaber 1926, Tatzreiter 1980,1981, 1983 
Buru, Seram Krumbeck 1913, Wanner 1928 

E-M Trias ammonites Timor Welter 1915, 1922, Kummel 1968, Nakazawa and Bando 
1968, Brayard et al. 2009 

Trias conodonts 
Sumatra Metcalfe et al. 1979, 1989 

Timor Nogami 1968, Koike 1984, Berry et al. 1984, Nicoll and 
Foster 1998  

M-U Trias radiolaria 
Timor Hinde 1908, Rose 1994, Sashida et al. 1996, 1999 
South Sumatra (Garba) Putra and Munasri 2016 

U Trias dasyclad algae Seram, Buru Pia 1924 

Norian-Rhaetian reefal 
limestones 

SE Asia Vachard and Fontaine  1988 
Sumatra Metcalfe  et al. 1979, 1989 

Seram, Buru Wanner 1907, Martini et al. 2004, Charlton and Van 
Gorsel 2014  

East Sulawesi Martini et al. 1997 
Banda Sea (Sinta Ridge) Villeneuve et al. 1993, 1994 
Timor  Welter 1914, 1915, Haig et al. 2007 
Bangka  De Neve and De Roever 1948 
Papua New Guinea Skwarko et al. 1976, Kristan-Tollman 1986, 1990 
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 X.5. Paleozoic 
 

This sub-chapter X.5 of Bibliography 7.0 contains 106 papers on Paleozoic faunas and floras of the 
Indonesian region, as well as related forms from mainland SE Asia.  These tend to be papers of a more 
general nature, and many more titles on this topic are in the various area chapters if the fossils described were 
from a specific area only. Many of those papers were flagged in Tables 10-12, which list most of the key 
papers on Paleozoic fossils. 
 
A fair body of literature exists on Paleozoic faunas of Indonesia, but much of it is in older and hard-to-find 
books and papers, and many of the papers are not in English or Indonesian. An early review of Paleozoic 
stratigraphy is by Brouwer (1931).  Much of this introduction is from Van Gorsel (2014) 'Introduction to 
Paleozoic fossils' in Berita Sedimentologi 31. 
 
In the Indonesian region the most complete Paleozoic sedimentary section is in West Papua, South of the 
Central Range, where older parts of the Australian continental margin sequence are exposed. The oldest 
fossils are Ordovician-Silurian age corals and graptolites.  
 
In West Indonesia the only Early Paleozoic fossils are the enigmatic occurrence of a Devonian coral and 
stromatoporoid in limestone blocks in a melange section of uncertain age in NE Kalimantan. Relatively 
complete Paleozoic successions are known from the 'Sibumasu terrane' along the West part of the Malay 
Peninsula (Langkawi Islands, etc.), Peninsular Thailand, NW Thailand and East Myanmar, but somehow pre-
Permo-Carboniferous rocks have not been reported from Sumatra, much of which is supposed to part of the 
Sibumasu terrane.  
 
Late Paleozoic (Permian) faunas and floras are more widespread than Early Paleozoic in the Indonesian 
region. Well-known localities include West Papua (Visser and Hermes 1962), West Sumatra (Fontaine and 
Gafoer 1989), NW Kalimantan- SW Sarawak (Terbat Limestone; Fontaine 1990, Vachard 1990) and Timor 
(numerous papers). 
 

 
 
Figure X.5.. Distribution of Paleozoic rocks/ fossils in Indonesia, showing the main Paleozoic outcrop areas on 
North and West Sumatra, NW Borneo, Timor and West Papua. (Umbgrove 1938). 
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  Early Paleozoic (Ordovician- Devonian) 
Early Paleozoic deposits are very rare in Indonesia, where the oldest fossils are Ordovician-Silurian nautiloids, 
conodonts and graptolites from West Papua. The oldest fossils from Western Indonesia are a Devonian 
Heliolites coral and a stromatoporoid from limestone blocks in a melange deposit in NE Kalimantan (Rutten 
1940, 1947, Sugiaman and Andria 1999). 
 
A Late Devonian brachiopod and a Permian ammonite were reported from the Kalosi region of C Sulawesi by 
Brouwer (1919), but their localities were never confirmed. They were believed to probably come from a local 
Chinese pharmacy by Von Koeningswald (1933).  
 
The oldest fossils described from Indonesian territory are from the Ordovician-Silurian of West Papua. 
Cambrian and Late Precambrian sediments are probably present in this as well, but no diagnostic fossils have 
yet been recovered. Studies of Paleozoic fossils from West Papua are few, probably partly because faunas 
are not abundant and partly because outcrops of Early Paleozoic are in areas with difficult physical and 
political access. Most of the fossils described are from float samples from rivers draining the southern slopes 
of the Central Range. 
 
Ordovician fossils reported from West Papua include: 
1. Conodonts from 'basement limestone' in oil exploration wells Noordwest 1 and Cross Catalina 1 in the 

Central Range, including Ordovician Serratognathus bilobatus (Nicoll 2006). These limestones are part of 
the extensive Middle Cambrian- Early Ordovician Goulburn Group of carbonate-dominated shelf sediments, 
which underlie most of the Arafura Sea and West Papua South of the Central Ranges (Zhen et al. 2012); 

2. Llanvirnian graptolites from shale from the Heluk River in the eastern foothills of the Central Range (Fortey 
and Cocks 1986; not described or illustrated); 

3. Possible occurrences of Ordovician-age orthoconic nautiloids of the Orthoceras-group, described as 
Irianoceras antiquum by Kobayashi and Burton (1971), but this was deemed to be a junior synonym of 
Bactroceras latisiphonatum Glenister 1952 by Crick and Quarles van Ufford (1995). These nautiloids are 
from black shale nodules in river float within and south of the Central Range of West Papua. The problem is 
that (1) the nodules look very similar to those from Lower Kembelangan Formation black shales, which 
yielded common Middle-Late Jurassic ammonites, and (2) the fossils appear to have been collected in areas 
with nearby outcrops of Jurassic rocks, but with no evidence of any Paleozoic sediments. These 
observations suggest a more likely Jurassic age for these nautiloids, but this type of straight nautiloids is not 
known from post-Triassic rocks anywhere in the world. It is hard to decide whether these 'Ordovician' 
nautiloids represent (1) material from as yet unidentified outcrops of Ordovician shales in the Central Range; 
(2) an as yet undescribed nautiloid species of Jurassic age, or (3) reworked Ordovician fauna into Middle-
Late Jurassic sediments. 

4. Another occurrence of molds of possible Ordovician Orthoceras is in phyllitic shale (presumably Kemum 
Formation), just N of the mouth of the Wesan River in the NW part of the Birds Head (Kruizinga 1957). 

 

 
 

Figure X.5.1. The characteristic Silurian tabulate 'chain coral' Halysites wallichi from a tributariy of the 
Noordoost/ Lorentz River, West Papua (Musper 1938). 
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Silurian-age fossils are known only from West Papua: 
1. Graptolites Monograptus turriculatus and M. marri from the highly-deformed deep water sediments of the 

Kemum Formation in the north-central Birds Head (Llandoverian; Visser and Hermes 1962); 
2. Small trilobites and brachiopods from float samples in rivers draining the southern slopes of the Central 

Range (Martin, 1911), associated with Silurian conodonts (Ludlowian; Van den Boogaard 1990); 
3. Conodonts from Modio Dolomite in Charles Louis Range, SW West Papua, with Panderodus cf. simplex, 

indicate a Silurian age (Nicoll and Bladon 1991); 
3. Silurian cosmopolitan coral Halysites wallichi was also found in river float in a tributary of the 

Noordoost/Lorentz River (Musper, 1938; Figure Figure X.5.1); 
4. Late Silurian (M Ludlow) thelodont and acanthodian fish scales from Lorenz River in eastern W Papua and 

Kemum Fm of north part of Birds Head (Turner et al. 1995). 
 
 
  Devonian 
Devonian fossils are relatively rare in Indonesia, and are known only from West Papua and from blocks in 
melange in NE Kalimantan.  
 
Middle or Late Devonian corals, including Heliolites and Favosites, and stromatoporoids, have been reported 
from the dark grey 'Modio Dolomite Formation', which outcrops south of the Central Range of West Papua 
(Gerth 1927, Keijzer 1941, Oliver et al. 1995). These carbonates may be remnants of a widespread Middle 
Devonian reef system that continues for about 2000 km along the East Australia and New Guinea margin 
(Copper and Scotese 2003, Torsvik and Cocks 2013). Pebbles of M-U Devonian sandstones with the 
brachiopod genus Spirifer were reported from the same region by Teichert (1928). 
 
In NE Kalimantan Devonian corals (Heliolites) and the stromatoporoid Clathrodictyon cf. spatiosum are 
present in limestone blocks in the 'Danau Formation' melange complex at the Telen River (Rutten 1940, 1947). 
Heliolites is a genus that is geographically widespread, also known from Indochina, NE Thailand, Laos, East 
Australia and Europe. Age of the melange complex has not been properly documented, but is likely of Early 
Cretaceous age (Tate 1992). 
 
 

TABLE 10 - ORDOVICIAN- DEVONIAN 
FAUNA/FLORA              AREA                      REFERENCES 

Devonian corals 
West Papua Gerth 1927, Keijzer 1941, Oliver et al. 1995 
NE Kalimantan Rutten 1940, 1947, Sugiaman and Andria 1999 

Devonian brachiopods West Papua Stehn 1927, Feuilleteau de Bruyn 1921 

Late Silurian-Devonian 
fish 

West Papua Turner et al. 1995 
SE Asia Wang et al. 2010 

Silurian corals W Papua- S of C Range Gerth 1927, Teichert 1928, Musper 1938 
Silurian conodonts W Papua- S of C  Range Van den Boogaard 1990, Nicoll and Bladon 1991 

Ordovician-Silurian 
graptolites 

W Papua, Birds Head Visser and Hermes 1962 (Silurian) 
W Papua, Heluk River Fortey and Cocks 1986 (M Ordovician) 

Ordovian(?) orthoconic 
nautiloids 

W Papua Star Mountains Kobayashi. and Burton 1971 
W Papua Central Range Crick and Quarles van Ufford 1995 
Birds Head Kruizinga 1957 

E Ordovician conodonts W Papua, S Central Range Nicoll 2002, 2006 
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  Carboniferous 
Carboniferous sediments and fossils are comparatively rare in the Indonesian region, and are limited to North 
Sumatra, West-Central Sumatra, West Papua and possibly also NW Kalimantan. In the late 1800's many of 
the dark-colored Permian limestones from Sumatra were erroneously assigned to the Carboniferous, due to 
their superficial resemblance to the Visean 'Kohlenkalk' of NW Europe. 
 
  Sumatra 
Early Carboniferous sediments are the oldest sediments identified in Sumatra and may be from two different 
tectonic terranes (Fontaine and Gafoer, 1989, Barber et al. 2005): 
- temperate late Visean Alas Fm limestones in North Sumatra, age-datd with conodonts (Metcalfe 1983). 

These are probably part of the Sibumasu Terrane, which at this time was still part of the Australian margin. 
- shallower marine and warmer-climate Kuantan Fm limestone with corals (Syringopora, Siphonodendron), 

calcareous algae (Koninckopora) and cosmopolitan foraminiferal assemblages from West Sumatra (Agam 
River, NE of Padang; Fontaine and Gafoer, 1989, Kato et al. 1999). This is part of the West Sumatra Block, 
with likely affinities to the low-latitude Indochina Block. 

 
The unfossiliferous pebbly mudstones of the Bohorok Formation of West and North Sumatra are probably 
glacial deposits from the widespread Late Carboniferous- earliest Permian glaciation of Gondwana, but no 
fossils have been reported (similar rocks from Langkawi, NW Malaysia, do have cold-water brachiopod, etc. 
faunas). 
 
  NW Kalimantan- West Sarawak 
In NW Borneo, in the border area between West Sarawak and NW Kalimantan, the oldest fossil-bearing rocks 
are tightly folded, steeply dipping sediments with chert and grey limestones of the Terbat Formation. These 
contain diverse latest Carboniferous and earliest Permian fusulinid assemblages with Pseudoschwagerina, 
Paraschwagerina, etc. (Krekeler 1932, 1933, Cummings 1962, Sanderson 1966, Vachard 1990, etc.). 
Correlative deposits are present in NW Kalimantan (Zeijlmans van Emmichoven, 1939). The fusulinid 
assemblages suggest affinity with low-latitude Cathaysian regions, not with the Sibumasu terrane. 
 
  West Papua 
Conodonts from the Aimau Fm in the SW Tamrau Mountains of the Birds Head contain conodonts typical of 
Late Carboniferous (Hindeodus minutus, Neognathus; Nicoll and Bladon 1991).  
 
 

TABLE 11 - CARBONIFEROUS 
FAUNA/FLORA AREA  REFERENCES 

Corals 
W Sumatra Fontaine 1983, 1989 
West Papua Kato et al. 1999 
Thailand Fontaine et al. 1991 

Foraminifera 
W Sumatra Metcalfe 1983, 1989, Vachard 1989  
NW Borneo  Cummings 1962, Sanderson 1966, Vachard 1990 

Conodonts 
Sumatra Metcalfe 1983, 1986 
West Papua Nicoll and Bladon 1991 
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  Permian 
Relatively rich Permian faunas and floras are known from many localities in mainland SE Asia, Indonesia and 
West Papua. In Indonesia Permian faunas and floras are common on Timor, West-Central Sumatra and West 
Papua (not in Papua New Guinea) and, to a lesser degree, from Borneo. For reviews of the shallow marine 
and non-marine Permian faunas and floras of SE Asia see Fontaine (1986, 2002). Key references are listed in 
Table 12 and in the Bibliography. Most of this introduction is from Van Gorsel (2014). 
 
For biostratigraphic correlations of marine sequences brachiopods and mollusks have been the main tool in 
the Gondwana realm, while fusulinid foraminifera are the principal group used for correlations along the lower 
latitude Tethyan margin.   
 
The Late Paleozoic faunas from Sumatra are generally comparable with those described from Thailand and 
Peninsular Malaysia, while the Permian of West Papua is Gondwanan. 
 
The classic, highly diverse marine Permian faunas from Timor are famous for being the richest marine 
Permian faunas in the world, with over 600 species described by 1926 (Wanner 1926). These have been the 
subject of numerous papers in the early 1900's. A comprehensive recent review of Permian marine faunas of 
Timor is by Charlton et al. (2002). Unfortunately, most of the Permian fossiliferous sediments on Timor are not 
in any stratigraphic order, but occur as blocks in melange, olistostrome or broken formations. It is generally 
accepted that material from the famous fossil localities of Somohole and Bitauni areas are older (E Permian, 
~Sakmarian- Artinskian) than those from the Basleo and Amarassi areas (late Middle Permian, ~Capitanian) 
 
  Early Permian cold-climate bivalves and brachiopods 
Early Permian sediments associated with glacial marine deposits across northern Gondwana (Australia, India, 
etc.) often contain thick-shelled bivalves of the genera Atomodesma (Figure X.5.2.) and Eurydesma and the 
cool-climate brachiopod Globiella foordi (now also called Cimmeriella foordi). Comparable bivalve 
assemblages may be present in the Early Permian of the Sibumasu- Cimmerian terranes now in Sumatra, NW 
Malaysia, W Thailand and SW China (Sun 1993). 
 
In Indonesia assemblages with these genera were found in the Early Permian Maubisse Formation of Timor 
(Beyrich 1865, Rothpletz 1892, Wanner 1922, 1926, 1940, Belford 1960, Bird et al. 1989, Hasibuan 1994), but 
they are associated with relatively diverse marine faunas and glacio-marine deposits are not known from 
Timor. These faunas may suggest a proximity to glacial Gondwana of this part of Timor in earliest Permian 
time, but are not necessarily part of the glaciated terranes. 
 
The presence in Timor Leste of a diverse fusulinid assemblage interpreted as of latest Carboniferous- earliest 
Permian age and reflecting a relatively warm climate (Davydov et al. 2013) is puzzling in the context of 
widespread glaciations on Gondwana at this time. 
 
 

 
 

Figure X.5.2.. Permian bivalve Atomodesma exarata from the Kupang area, West Timor (Beyrich 1865). 
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  Permian corals 
Permian corals are relatively widespread in SE Asia They generally occur in carbonate lithologies and may be 
associated with fusulinid larger foraminifera,. Assemblage compositions differ with age, water depth and with 
paleogeographic position: 
- Early Permian limestones from the Indochina terrane (East Thailand, etc.) contain typical 'Cathaysian', 

tropical, high-diversity coral and fusulinid assemblages, dominated by compound corals; 
- Early Permian deposits of the Sibumasu Terrane have either no corals or small, solitary rugose corals, 

reflecting cooler and/or deeper waters (e.g. Peninsular Thailand; Fontaine et al. 1994, Yunnan, SW China; 
Wang and Sugiyama 2002). The low diversity assemblages of solitary rugose coral species, have been 
called 'Lytvolasma faunas' or 'Cyathaxonia faunas', and are generally viewed as 'anti-tropical', cooler climate 
coral assemblages (Kossovaya 2009).  

- by late Middle and Late Permian time the Sibumasu terranes had moved towards lower latitudes and started 
to have similar high-diversity coral and fusulinid faunas as the Indochina terranes.  

 

 
 

Figure X.5.3. Examples of Permian solitary and compound corals from Timor (Gerth 1921) (Carcinophyllum, 
Dibunophyllum (Verbeekiella), Pterophyllum, Favosites and Michelinia) 
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In Indonesia Permian coral faunas are known mainly from.  
1. Timor  Permian corals are locally abundant in the Maubisse Formation/ Basleo beds. They are mainly 

'Cythaxonia-faunas' with solitary corals like Lytvolasma, Timorphyllum, Lophophyllidium, Verbeekiella 
(Figure X.5.3), Zaphrentis, Amplexus and Wannerophyllum. Colonial rugose corals like Michelinia, 
Favosites, Lonsdaleia timorica and L. molengraaffi are present as well, but are relatively rare (Gerth 1921, 
Koker 1924, Wang 1947, Von Schouppe and Stacul 1955). The Timor Permian coral assemblages are very 
similar to those reported from the Baoshan Block, SW China (Zhao and Zhou 1987); 

2. Sumatra. Permian corals have been reported from several localities in West Sumatra. Some of the Middle 
Permian limestones from West Sumatra contain high diversity corals that look similar to 'Cathaysian' 
assemblages of Central Thailand (Guguk Bulat; Fontaine 1983,1989); 

3. West Papua. Permian corals are widely distributed in the Aifam Fm (Visser and Hermes 1962, p. 54), 
including solitary Amplexus on the Birds Head (Broili 1924). However, typical low-latitude compound corals 
appear to be absent here (Fontaine et al. 1994, p. 39). 

 
Gerth (1926) already noted that the Permian coral fauna of Timor indicated a relatively warm paleoclimate, 
while Permian deposits on adjacent Australia contained glacial deposits, suggesting that Timor and Australia 
must have been farther apart in Permian time.  However, if the Permian corals on Timor are younger than the 
earliest Permian glacial deposits on Gondwana, which they probably are, the contrast may not be as 
significant. 
 
 
  Permian ammonoids 
Permian ammonoids are generally rare in Indonesia/ SE Asia, but the ammonoid assemblages of Timor are 
among the richest in the world (Smith, 1927, Wanner 1932). Wanner (1926) counted 37 species of ammonoids 
and 21 nautiloids. Most numerous genera are Agathiceras and Paralegoceras (= Metalegoceras; Figure 
X.5.4). Another Permian ammonoid locality in Indonesia isa rare Agathiceras from the folded series of Belitung 
(Kruizinga, 1950). 
 
Blendinger et al. (1992) noted the remarkable similarity between the Middle Permian ammonoids from the 
cephalopod limestone of Timor with those from the West Mediterranean (Sosio Limestone of Siclily) and 
Oman, suggesting unrestricted faunal exchange in a Middle Permian Paleotethyan seaway.  Ehiro (1997, 
1998) classified the Middle Permian ammonoid faunas from 'allochthous Timor' in his' Equatorial Tethyan 
province', based on the presence of taxa like Timorites and Waagenoceras, which are not known from 
Australia. 
 

 
 
Figure X.5.4. One of the most common Permian ammonoids from West Timor (Bitauni): Metalegoceras 
sundaicum (formerly Paralegoceras; Haniel 1915). 
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  Permian Trilobites 
Trilobites are rare in Indonesia, but have been reported from Permian sediments of three areas: Sumatra 
(Roemer 1880), Timor (Tesch 1923, Gheyselinck, 1937) and float in the Noord River in West Papua (Martin 
1911).  
 
They are mainly of the genus Pseudophillipsia: P. timorensis Roemer from Basleo, West Timor and P. 
sumatrensis from the Padang Highlands of West Sumatra (Figure X.5.5).  Leman and Sone (2002) described 
similar Pseudophillipsia from the early Capitanian (Middle Permian) from Pahang, in the Central Belt of the 
Malay Peninsula (= west margin of East Malaya/ Indochina terrane). 
 

 
 

Figure X.5.5. Permian trilobites. 1. Phillipsia sumatrensis from Permian of West Sumatra (Roemer 1880); 2 
and 3. Neoproetus indicus from Bitauni, West Timor (Tesch 1923). 
 
 
  Permian Fusulinid foraminifera 
Fusulinid larger foraminifera are tropical-subtropical shallow marine carbonate taxa (estimated paleolatitude 
range between 0 and 40° N and S), with a reputation of being excellent guide fossils in Carboniferous- 
Permian time. Fusulinids are widespread in Permian shallow marine limestones across SE Asia and areas 
further west, generally on terranes that border the Paleotethys suture. Hundreds of papers have been written 
on this group in SE Asia. For more details see references in Table 12 and the Bibliography.  
 
Interpretation of fusulinid foram faunas can be very difficult. The taxonomy is overwhelming, with over 100 
genus names and 1000's of species names. Fusulinids reached a maximum in diversity and sizes in the 
Middle Permian, as did other reefal fauna (corals, large molluscs, etc.). A significant extinction event of large 
fusulinids took place at the end of the Middle Permian (end or late Capitanian; e.g. Hada et al. 2014). The Late 
Permian is characterized by fusulinid assemblages that are reduced in size and diversity. Fusulinids went 
completely extinct at the mass extinction event at the end of the Permian. 
 
In Indonesia Permian fusulinid foraminifera have been reported from 6-7 main areas, mainly on Sumatra, NW 
Borneo, Timor and the Birds Head of West Papua: 
1. NW Kalimantan- Sarawak border area. Late Carboniferous- earliest Permian 'Terbat Limestone' of the NW 

Kalimantan- Sarawak border area were first reported by Krekeler (1932, 1933), and by several generations 
of subsequent authors (Table 12). Fusulinid assemblages are quite diverse and similar to 'Tethyan' faunas 
from Eastern Thailand and South China (Cummings 1962, Vachard 1990, Fontaine 1990, Sakamoto and 
Ishibashi, 2002). Tan Sin Hok (in Krekeler 1933) examined the fusulinid beds from Sadong valley and 
believed them to be same species (and in same volcanoclastic facies) as the Early Permian assemblages of 
Jambi. The age and nature of the Terbat Limestone assemblages suggest affinities to the Indochina Block, 
not Gondwana or Sibumasu (as do associated Triassic-Jurassic faunas and floras).  
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2. Padang Highlands, West Sumatra (Figure X.5.6). Middle Permian fusulinids have long been known from 
West Sumatra, mainly from the famous Guguk Bulat locality. Several of the large Middle Permian fusulinid 
index species of the Tethyan province were first described from Sumatra, like Verbeekina verbeeki (Geinitz, 
1876), Sumatrina annae (Volz, 1904) and Schwagerina padangensis (Lange, 1925). Tien (1988) also 
recorded Colania douvillei. Many of the fusulinid species described from this part of West Sumatra are also 
common on the 'Cathaysian' Indochina Block of NE Thailand, but some have also been reported from the 
Sibumasu terrane, which by the end of the Middle Permian had moved into lower latitudes (e.g. Ueno et al. 
2003). 

3. Jambi, SW Sumatra. Early Permian fusulinids from the thin 'Productus Limestone' horizon in the 
Mengkareng Formation at Telok Gedang along the Merangin River, Jambi, underlying the beds with the 
famous 'Cathaysian' Jambi Flora (Ozawa 1929, Thompson 1936, Vachard 1990, Ueno et al. 2007). Most 
abundant is Pseudofusulina rutschi (= Rugofusulina rutschi; similar to a more widely known species 
Rugofusulina alpina Schellwien). Also present is Pseudoschwagerina meranginensis (assigned to 
Sphaeroschwagerina by Davydov et al. 2013). It is a low-diversity assemblage, believed to be of Early 
Permian age, but more precise age interpretations vary from Upper Asselian (Tien 1989, Vachard 1990) to 
'most likely Sakmarian' (Ueno 2007). None of the species described can be tied directly to assemblages 
elsewhere, so conclusions on precise age and paleobiogeographic affinity lack a real firm basis. Additional 
fusulinid occurrences are the Artinskian- Kungurian assemblage from nearby Batu Impi (Tien (1989, Ueno et 
al. 2007). Two additional small occurrences on Sumatra worth noting are in West Sumatra (Batang Siputar; 
Hahn and Weber 1981) and in South Sumatra (Bukit Pendopo; Palembang; De Neve 1949). 

 

 
 
Figure X.5.6. Middle Permian fusulinid foraminifera from West Sumatra. 1. Fusulina granum-avenae (Verbeek 

1896). 2. Sumatrina annae from NE of Lake Singkarak (Volz, 1904). 3. Verbeekina verbeeki from Guguk 
Bulat, Padang Highlands (originally described as Fusulina princeps by Brady, 1875). 

 
4. Timor and adjacent islands Leti and Roti. Fusulinids are also known from various localities on Timor, and 

adjacent Roti and Leti islands (Schubert 1915a, Thompson 1949, Davydov et al. 2013). Many of the Timor 
assemblages are of low-diversity, but high abundance, and are dominated by a species initially described as 
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Fusulina wanneri by Schubert (1915), the type species of the 'anti-tropical' genus Monodiexodina. The small 
fauna of verbeekinids described from Leti Island by Schubert (1915b) with Doliolina lepida var. lettensis 
differs from assemblages known from Timor (Thompson 1949). Another different latest Carboniferous- 
earliest Permian assemblage from Timor Leste was described recently by Davydov et al. (2013). 

5. Birds Head of West Papua. Rare fusulinids have been reported from West Papua. These the only fusulinid 
occurrences on undisputed Permian Gondwanaland, but are poorly documented. One occurrence in the 
Birds Head was figured by Visser and Hermes (1962, p. 54). Another possible fusulinid occurrence was 
reported, but not figured, from Permian limestone in a consultant biostratigraphy report of oil exploration well 
TBF 1X (3947m; NE of Misool in Bintuni Bay, south of Birds Head). 

6. Bangka- Belitung. Less-known and rare fusulinids were reported from the intensely folded Permian beds of 
North Bangka (De Roever 1951) and Belitung (Strimple and Yancey 1974). 

 
 
  Permian brachiopods 
In Indonesia Permian brachiopods are known from Sumatra, Timor and West Papua (Table 12). The principal 
monographs on Indonesian brachiopods are by Broili (1915, 1916), Hamlet (1928) and Wanner and Sieverts 
(1935), all from Timor. Permian brachiopods were described from Sumatra by Meyer (1922) and West Papua 
by Archbold (1981). 
 
Productus and Spirifer groups dominate the Timor and West Papua assemblages (Figure X.5.7). The 
brachiopod faunas from Timor are relatively rich (49 species). However, unlike many other fossil groups from 
Timor like crinoids and blastoids, no new species were identified in the first monograph on this group by Broili 
(1916), attesting to the relatively cosmopolitan nature of these brachiopod taxa (mainly of Boreal and 
Palaeoequatorial genera; Crippa et al. 2014). Studies on paleobiogeographic patterns in Permian brachiopod 
assemblages therefore appear to have been somewhat non-diagnostic. 
 
 

 
 

Figure X.5.7. Permian brachiopods. 1. Spirifer from Timor; 2. Stereochia (Productus) semireticulatus from 
Timor and 3. same species from Sibelabu, SE of Padang, West Sumatra. 
 
The genus Stereochia (Figure X.5.7, 2,3 is of interest because it is commonly regarded as an anti-tropical 
genus (Shi et al. 1995, Crippa et al. 2014). In mainland SE Asia Stereochia-Meekella brachiopod fauna 
characterizes the Sibumasu terrane in Peninsular Thailand and the NW Malay Peninsula (Fang 1994). In 
Indonesia Stereochia was reported as 'Productus semireticulatus' from Timor (Beyrich 1865, Broili 1916) and 
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from the Padang Highlands, West Sumatra (Woodward 1879). It is also the dominant brachiopod genus 
associated with the Early Permian Jambi flora of SW Sumatra (S. semireticulatus or S. irianensis; Hasibuan et 
al. 2000, Crippa et al. 2014). 
 
 
   Permian Crinoids and Blastoids 
Timor Island has long been famous for its unique Permian deposits with abundant, diverse and well-preserved 
crinoid and blastoid faunas. Wanner (1923) identified 239 crinoid species in 75 genera. Two-thirds of these 
species are not known outside Timor (Wanner 1924, Webster 1998). Half of all crinoid species are 
poteriocrinids, with dominant genera Timorocrinus, Ceriocrinus, Parabursacrinus, etc.  
 
Most of the Timor crinoids and blastoids are from red-brown marls and tuffs with interbedded limestones, a 
formation named Maubisse Formation in Timor Leste or Sonnebait Series in older literature on West Timor 
(Figure X.5.8). They were believed to be relatively warm, shallow marine deposits, but they may actually be 
mostly hemi-pelagic organisms that ended up in clastics-free deep water carbonates that are often associated 
with basic volcanics (seamounts?). 
 
The richest occurrences of crinoids are in the Basleo area near Niki-Niki, and are probably from exotic blocks 
in Neogene melange deposits, and are associated with cephalopods of Middle Permian age (Haniel 1915). 
Crinoid assemblages from the Amarassi region of SW Timor are less diverse and probably of Late Permian 
age (Wanner 1923). 
 

 
 

Figure X.5.8. Example of well-preserved crinoids from the Basleo area, Timor (Wanner 1923). 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 52

Permian blastoid assemblages from Timor have the highest abundances and diversity in the world. The main 
monographs on blastoids are Wanner (1924, 1940). Of the 13 genera known from Timor only three or four also 
occur outside Timor.  (Figure X.5.9). 
 

 
 

Figure X.5.9. Typical example of blastoid from Koeafeoe, West Timor, Schizoblastus (= Deltoblastus) delta 
(Wanner 1924). 
 
The only other place in SE Asia where some of the Timor species of crinoids and blastoids were found is in the 
late Early- Middle Permian Ratburi Limestone of Peninsular Thailand (Racey et al. 1994; Sibumasu Terrane). 
Species of 'Basleo fauna' include the crinoids Timorocrinus pumulus Wanner 1924, Parabursacrinus and 
Timorocidaris sphaeracantha Wanner 1920, and the blastoid Deltoblastus permicus (Wanner 1910). Although 
they are present in much smaller numbers in Peninsular Thailand than at the Timor localities, their presence 
does suggest they were in the same faunal province around Artinskian time. 
 
Outside SE Asia rare Deltoblastus have been reported from Oman and Sicily, both also on Cimmerian 
terranes. 
 
 
  Permian floras 
Permian plant fossils, often associated with thin coal beds, are known from West Sumatra and West Papua, 
with less well-documented occurrences in NW Kalimantan and Belitung island.  
 
The Early Permian floras from Sumatra, NW Kalimantan and Belitung are generally perceived to be warm-
Cathaysian floras, while cooler-Gondwanan Glossopteris floras (but mixed with some Cathaysian elements) 
are present in West Papua. The Cathaysian nature of the Jambi flora plays an important role in the plate 
reconstruction history of Sumatra (Barber et al. 2005). 
 
The famous Early Permian 'Jambi flora' from the Merangin River area in SW Sumatra was first discovered by 
Tobler, and described by Jongmans and Gothan (1925) (Figure X.5.10.). The flora was initially viewed as of 
Euramerican affinity, without Gondwanan or Cathaysian Gigantopteris flora elements. However, after the 
Jambi paleobotanical expedition of 1925-1927 collected additional material, Jongmans and Gothan (1935) 
also recognized some North Cathaysian species. 
 
The Jambi flora was recently re-sampled and studied by a group from Naturalis Museum, Leiden, and the 
Geological Survey of Indonesia (Van Waveren et al., 2007, Booi et al., 2009). They also recognize affinities to 
Cathaysian flora, but argue that is not a fully Cathaysian flora, but its greatest similarity is with floras from 
North China, either the Artinskian Shansi Series (Asama et al. 1975) or the Kungurian Lower Shihhotse beds 
(Van Waveren et al. 2007). The Jambi Flora is probably best characterized as a late Early Permian temperate 
subgroup of the true low-latitude Cathaysian floral province. 
 
The age of the Jambi flora is Early Permian, probably Late Asselian or Sakmarian, but exactly what stage 
within the Early Permian remains to definitively established (see duscussion of fusulinids above). 
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Figure X.5.10. Permian flora from the Merangin River area, West Jambi, West Sumatra: 1. Lepidodendron 
mesostigma, Mengkarang River; 2. Pecopteris arborescens, Sungei Garing (Jongmans and Gothan 1925, 
1935). 
 
Permian plant assemblages are also known from West Papua, both the Birds Head and areas south of the 
Central Range. They were first described by Jongmans (1940, 1941), who documented only Cathaysian and 
Euramerican species (Taeniopteris, Pecopteris, Sphenophyllum). Hopping and Wagner (in Visser and Hermes 
1962) also recognized Gondwanan Glossopteris and Vertebraria. The West Papua floras are generally viewed 
as mixed floras, dominated by Gondwanan elements, but with common Cathaysian elements (Asama et al. 
1975, Li and Wu 1994, Rigby 1998, 2001).  
 
A poorly known Permian plant assemblage was also reported from SE Belitung island by Van Overeem 
(1960). It was provisionally identified by Jongmans as a Permian Cathaysian (Gigantopteris) flora, but has 
never been described. No plant fossils are known from Timor, where Permian sediments are in marine facies. 
 
The existence of mixed Gondwanan- Cathaysian floras in West Papua (and in parts of mainland SE Asia like 
Thailand and Laos is significant for Permian plate reconstructions. Because Glossopteris and many 
Cathaysian plants like Gigantopteris have relatively large seeds, which are unlikely be dispersed across wide 
oceans. These mixed Permian floras therefore suggest some configuration of land connections (with only very 
narrow seaways) between the 'Cathaysian' and Gondwana provinces in Permian time, not a wide Paleotethys 
Ocean. 
 
 

TABLE 12 - PERMIAN 
FAUNA/FLORA AREA  REFERENCES 

Permian General 
Timor Wanner 1926, Charlton et al. 2002 
Sumatra  Fliegel 1901, Fontaine and Gafoer 1989 

Mixed Glossopteris- 
Cathaysian flora West Papua,  

Jongmans 1940, 1941, Hopping and Wagner in Visser and Hermes 
1962, Rigby 1997, 1998, 2001, Playford and Rigby(2008, Srivastava 
and Agnihotri 2010 

'Cathaysian' flora West Sumatra Posthumus 1927, Jongmans and Gothan 1935, Asama 1976, Li and Wu 
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1994, Van Waveren et al. 2005, 2007, Booi et al. 2008, 2009 

Belitung Jongmans in Van Overeem 1960 
NW Kalimantan Jongmans in Zeijlmans 1939 

Palynoflora 
West Papua Playford and Rigby 2008 
Australia Kemp et al. 1977 

Permian- E Triassic 
Radiolaria 

Malay Peninsula  Sashida et al. 1993, 1995, Spiller and Metcalfe 1994, 1995, Jasin 1997 
Thailand Kamato et al. 2008, 2013 

Crinoids 
Timor Wanner 1916,1923, 1929- 1951, De Maresz Oyens 1940 
Belitung Strimple and Yancey 1976 

Blastoids  Timor Wanner 1924, 1940, Breimer and Macurda 1965, 1972, Webster 1998, 
Sprinkle and Waters 2013 

Ammonoids 
Timor, Leti Wanner 1915, 1932, Haniel 1915a,b, Smith 1927, De Roever 1940, 

Gerth 1950, Furnish and Glenister 1971, Glenister et al. 1973 
Bangka/Belitung Kruizinga 1950,  
West Papua Glenister et al. 1983 

Molluscs 
Timor C. Wanner 1922, 1940, 1942, J. Wanner 1940, Hasibuan 1994 
Sumatra Fliegel 1901  
West Papua Dickins and Skwarko 1981  

Brachiopods 

Sumatra Fliegel 1901, Meyer 1922, Tan Sin Hok 1933, Hasibuan et al. 2000, 
Crippa et al. 2014 

Timor, Leti, Roti 

Rothpletz 1892, Broili 1915, 1916, 1922, Krumbeck 1924, Hamlet 
1928, Wanner and Sieverts 1935, Shimizu 1966, Archbold and 
Barkham 1989, Archbold and Bird 1989, Kato et al. 1999, Winkler 
Prins 2008 

West Papua Visser and Hermes 1962, Archbold 1981, 1991, Archbold et al. 1982 

Permian Fusulinid 
foraminifera 

West Sumatra 
Geinitz 1876, Volz 1904, Von Staff 1909, Lange 1925, Ozawa 1929, 
Tan Sin Hok 1933, Thompson 1936a,b, Hahn and Weber 1981, 
Fontaine 1983, Vachard 1989, Ueno 2003, 2006 

South Sumatra De Neve 1949, 1961 
Bangka, Belitung  De Roever 1951, Van Overeem 1960 

NW Kalimantan/ 
W Sarawak 

Krekeler 1932, 1933,  Tan Sin Hok (in Krekeler 1933), Cummings 
1962, Sanderson 1966, Fontaine 1990, Vachard 1990, Sakamoto and 
Ishibashi 2002  

NE Kalimantan 
(Upper Kutai) Tan Sin Hok 1930, Sugiaman and Andria 1999 

Timor, Roti, Leti Schubert 1915a,b, Thompson 1949, Nogami 1963, Charlton et al. 2002,  
Davydov et al. 2013 

West Papua Visser and Hermes 1962 

Tubiphytes 
Sumatra Tien 1986  
Timor Riding and Barkham 1999 ( = Shamovella) 

Corals 
Timor Gerth 1921, Koker 1924, Wang 1947, Von Schouppe and Stacul 1955, 

1959, Minato and Kato 1965, Niermann 1975, Sorauf 1984, 2004 
West Sumatra Volz 1904, Minato and Kato 1965, Nguyen Duc Tien 1989a,b 
Thailand Fontaine et al. 1994 

Smaller 
foraminifera 

Sumatra Nguyen Duc Tien 1989a,b 
Sibumasu Zhao and Zhou 1987, Wang et al. 2013 

Conodonts 
Timor Van den Boogaard 1987 
SE Asia Mei and Henderson 2001, 2002 

Ostracodes Timor Grundel and Kozur 1975, Bless 1987  
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 X.6. Quaternary Hominids, Mammals 
 

This sub-chapter X.6 of Bibliography 7.0 contains 935 papers on Quaternary mammals, including hominids, 
from the Indonesian region, as well as related forms from mainland SE Asia. Additional titles on this topic may 
be in area chapters.  
 
Indonesia has long been an area of great interest for the study of the Late Pliocene- Pleistocene vertebrate 
faunas, including hominids, and their evolution and dispersal from mainland Asia across the islands of Java, 
Sulawesi and farther East.  There are many additional papers on this large field of research, but not all could be 
included in this bibliography. Early 1900's milestone work has been by Dubois and Von Koenigswald.  
 
Relatively rich Eocene and Miocene land mammal assemblages are known from Thailand, Myanmar and other 
areas of mainland SE Asia. Remarkably, no equivalent deposits are known from Indonesia, although parts of 
Sumatra and Kalimantan must have been land areas at that time, with likely land bridges to mainland SE Asia. 
Only two presumably Eocene mammal occurences are known from Indonesia: remnants of acanthrotheres from 
Kalimantan (Stromer 1931) and an enigmatic occurrence on Timor (Von Koenigswald 1967, Ducrocq 1996). 
 

 
 

Figure X.6.1. Main Quaternary vertebrates localities in Indonesia (Aziz et al. 1995). 1. Padang Highlands (Lidah 
Ayer, Jambu and Sibrambang caves), 2. West Java (Cijulang, Cijurey, Citarum, etc), 3. Central Java  (Bumiayu, 
Sangiran, and Patiayam), 4. East Java  (Trinil, Kedungbrubus, Ngandong, Widodaren, Sampung, Wajak, 
Mojokerto), 5. North Borneo (Niah Cave), 6. Brunei, 7. East Kalimantan (Samarinda), 8. Sangihe Island : 
(Pintareng), 9. South Sulawesi (Walanae), 10. Sumba (Kawangu), 11. Flores (Ola Bula, Ola Kile, Mata Menge 
(Bajawa Area), 12. Timor (Atambua). 
 
Land mammals started to appear on Java, Sulawesi and Flores relatively late in geologic history, i.e. at around 
2.5 Ma (or later?), as these areas emerged to form more significant land areas during Late Pliocene- 
Pleistocene tectonic uplift processes and volcanism.  
 
Migration of land mammals from the SE Asia mainland to Java was also facilitated during Pleistocene glacial 
periods of sealevel lowstands, when the Sunda shelf was largely exposed and became the most likely 
migration route (e.g Sartono 1987).   
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Pre-Pleistocene mammal fossils are extremely rare in Indonesia, although relatively diverse mammal 
assemblages are known from the Eocene- Pliocene of mainland SE Asia. This is probably mainly a reflection 
of the rarity of pre-Pleistocene terrestrial deposits in the archipelago. Eocene acanthocerids (Hippopotamus 
family), common in Asia at that time, were reported from West Kalimantan and from Timor. The latter find is 
another indication that parts of what is now Timor Island ('Banda Terrane') may have been attached to 
Sundaland in Eocene time.  
 
Present-day distributions of faunas and floras still reflect plate tectonic past history. Well-known biogeographic 
boundaries like the Wallace Line (1869), separating balanced ‘Asian’ Sundaland faunas from unbalanced 
island faunas on Sulawesi, Flores and islands farther East, and Lydekkers Line, separating the Australian 
faunas of Australia and New Guinea in the SE from the impoverished island faunas to its West. 
 
The history of latest Pliocene- Recent terrestrial vertebrate evolution and dispersal is best documented on 
Java, where there is a succession of faunas reflecting island conditions in the (latest Pliocene-) Early 
Pleistocene (Satir Fauna), followed by the arrivals of more diverse Asian mammal populations (including 
Homo erectus) in the Middle Pleistocene around 1 Ma (Figure X.6.2.).  
 

 
 

Figure X.6.2. Succession of Pleistocene mammal assemblages of Java (De Vos 1995). 
 
Pleistocene vertebrate faunas from SW Sulawesi have also been interpreted as impoverished island faunas of 
Asian origin. 
 
  Island faunas 
Early island populations are typically composed of a limited number of migrant species of Asian origin that are 
relatively good swimmers (elephants, hippos, deer; not humans or other predators). In the absence of 
carnivorous predators, mammal species commonly developed into either dwarfed species (pygmy Stegodon 
elephants) or giants (giant tortoises, rats, Komodo lizards, etc.) in the Pleistocene of, Timor, SW Sulawesi and 
Sumba. Similar forms from East Java and West Java suggest these parts of Java were also islands in the 
Early Pleistocene. 
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  Pleistocene hominids 
The first fossil evidence for human evolution and migration came with the discovery of ‘Java Man’ 
(Pithecanthropus erectus; now called Homo erectus) at Trinil by Dubois in 1891. Finding this rare material was 
a remarkable story of perseverance and luck. Additional Homo erectus fragments were reported in the 1930’s 
and later. 
 
Younger, but still primitive Upper Pleistocene hominid fossils were found in a Solo River terrace at Ngandong 
in East Java, named Homo soloensis (‘Solo Man’) and represent another much-debated group of hominids 
transitional between H. erectus and H. sapiens. Latest age dating of these skulls is in the 40-70 ka range.  
 
The incomplete fossil record, the often poorly documented stratigraphic positions of much of the fossil hominid 
material (much of it collected by local farmers), and the notoriously inconsistent results of various radiometric 
direct dating methods of hominid fossils still leaves much room for debate on timing of arrivals, evolution and 
extinctions of hominids in the SE Asia region.  
 
The most widely accepted interpretation of Homo erectus history has been an evolutionary transition from 
Homo habilis in East Africa around 1.8-1.6 Ma and a migration into SE Asia/ Java around 1.0 Ma. However, 
Swisher et al. (1994) reported a radiometric age of 1.81 Ma for a Homo erectus skull from Mojokerto, East 
Java, the oldest date for any Homo erectus, and suggested it therefore probably originated in Asia instead of 
Africa. However, their dating is on tuff samples that may not be from the same horizon as the Homo erectus 
skull (De Vos and Sondaar 1994). Some recent Ar/Ar dating of pumice layers at Sangiran dome yielded an 
age range of the Homo erectus-bearing interval between 1.51- 1.01 Ma. 
 

 
 

Figure X.6.3. Examples of Homo erectus fossils from Java (from T. Ingicco presentation). There is an apparent 
half-million year gap in the fossil record of Java between older Homo erectus of Sangiran- Trinil and younger 
populations from Ngandong- Sambungmacan (actual gap may actually be wider than indicated here) 
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  Homo floresiensis 
The Liang Bua cave on Flores island was the site of the latest significant discovery of a cave-dwelling, dwarf 
population of hominids of Late Pleistocene age (95-13 ka). It was named Homo floresiensis, adults are only 
one meter tall, and it may overlap in time with ‘Solo Man’ and with modern man (Homo sapiens). One of the 
more recent age estimates places H. floresiensis between ~100- 60 ka (Sutikna et al. 2016) 
 
This discovery has been the subject of much debate. Most authors view it as a late descendants of the Homo 
erectus group, that underwent dramatic island dwarfism, although many of its characteristics are more like 
Homo erectus that is older than the Central Java H. erectus (e.g. Kaifu et al. 2011, 2015).  Others viewed it as 
aberrant forms of early Homo sapiens, affected by diseases like Down syndrome or microcephalism 
(Henneberg et al. 2008, 2014 and others).  Jacob et al. (2006) and others have argued that these Flores 
hominids should be regarded as a dwarf population of Homo sapiens.  Brown & Maeda (2009) and Argue at al 
(2017) argued that H. floresiensis are not descendants of either H. erectus or H. sapiens.  
 
Older Homo erectus may have reached the island of Flores by 0.8 Ma, as suggested by relatively well-dated 
stone tools from the Mata Menge site, associated with a Stegodon mammal assemblage and tektites of the 
Australiasian tektite event of ~780 ka (Maringer & Verhoeven 1970, Sondaar et al. 1994, Morwood et al. 1997, 
Van den Bergh et al. 2009).  The stone tools resemble those from Sangiran, C Java (Van Heteren and De Vos 
2012), which are associated with classic H. erectus.  Initially no hominid fossils were found at this site, but 
recent excavations yielded H. erectus or H. floresiensis-like mandible and teeth. (Van de Bergh et al. 2016). 
 
As in Central Java, there is a significant gap in the fossil record of hominids and other mammals in Flores 
between the ~800ka and the younger than 100 ka hominid assemblages. 
 
Arrival of modern humans (Homo sapiens) 
Anatomically modern humans (Homo sapiens) are commonly believed to have migrated from Africa, and 
arrived into island SE Asia by 75- 80 ka and reached Australia ~50,000 years ago (Oppenheimer 2009). 
Recent dating of deposits and fossils associated with Late Pleistocene modern human teeth excavated in a 
cave in West Sumatra by Dubois (1891) appears to confirm an arrival date before ~70 ka (Westaway et al. 
2017). 
 

 
 

Figure X.6.4. Paleogeography of Southeast Asia during Pleistocene, showing land areas durong sea level 
lowstands and likely general mammal migration routes (Sartono 1973) 
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  Mammal migration routes 
Several authors have speculated on the possible migration routes and times of migration of mammals 
(including hominids) from SE Asia (e.g. Sartono 1973, Fig. X.6.4). 
 
Obvious times of migration would be during Pleistocene glacially-driven sealevel lowstands, like the -120m 
sealevel drop at the Last Glacial Maximum at ~18,000 years ago or the -160m drop at ~160,000 years ago 
(e.g. Molengraaff  , Voris 2000). These lowered sea levels  would have exposed all of the Sunda Shelf, making 
for easy migrations into Sumatra and Borneo and into S Sulawesi from the south, but also would have 
narrowed some of the seaways to islands further East. 
 
Possible land bridges and likely migration routes into Eastern Indonesia and the Philippines were discussed by 
Heaney 1985, Sartono 1973, 1987, Tjia 2006,  De Vos 1995, etc. 
 
 
 Some suggested reading (not a comprehensive list of all relevant papers) 
 

Pleistocene mammals:   Van der Maarel 1931, 1932, Van Es 1931, Von Koenigswald 1933-1949, 
 (mainly Java)  Hooijer 1952-1957, Sartono 1969-1979, Audley Charles and Hooijer 1973, 
    Bartstra 1974-1994, De Vos et al. 1982, 2007, De Vos 1983-1996,  
    Sondaar 1984, Van den Bergh et al. 1996, 2001, Aziz 2000, Zaim 2002 
 

Pleistocene mammals SW Sulawesi:  
    Van Heekeren 1958, Hooijer 1950, Bartstra 1977, 1997, Sartono 1979,  
    Aziz 1990, Van den Bergh 1999 
 

Eocene mammals:   Stromer 1931, Von Koenigswald 1967, Ducroq 1996 
 

Hominid dispersal(s)   Sartono 1973, Heaney 1985, Sondaar 1989, Aziz et al. 1995, Dennell 2004, 
    Oppenheimer 2009, Dennell and Petraglia 2012 
 

Hominids Java:    Dubois 1891, Zwierzycki 1926, Oppenoorth 1932,  
    Von Koenigswald 1936,  1938,1940, Sartono 1961-1991, Jacob 1973-1981,  
    De Vos and Sondaar 1994, Suminto et al. 1996, Rightmire 1993,  
    Huffman et al. 1999, 2006, Van den Bergh et al. 2001,  
    Storm et al. (1992-2013), Larick et al. 2001, 2004,  
    Bouteaux et al. 2007, 2008, Yokoyama et al. 2008, Morwood et al. 2008 
 

Hominids Sumatra  Westaway et al. 2017 
 

Hominids Flores:   Van den Bergh et al. 1996, Morwood et al. 1998, 2004, 2005,  
    Brown et al. 2004, Roberts et al. 2009, Dennell et al. 2014,  
    Sutikna et al. 2016. 
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X.1. Quaternary-Recent faunas-microfloras and distribution 
 

Adisaputra, Mimin K. (1985)- Paleontological analyses of the Savu and Lombok basins and Argo abyssal plain. 
Proc. 14th Ann. Conv. Indon. Assoc. Geol. (IAGI), p. 205-221. 
 
Adisaputra, Mimin K. (1988)- Late Quaternary calcareous nannoplankton in the surface sediment of Makasar 
and Flores basin, Indonesia. Bull. Marine Geol. Inst. Indonesia 3, 1, p. 25-36. 
 
Adisaputra, Mimin K. (1989)- Planktonic foraminifera in recent bottom sediments of the Flores, Lombok and 
Savu Basins, eastern Indonesia. In: J.E. van Hinte et al. (eds.) Proc. Snellius II Symposium, Jakarta 1987, 
Netherlands J. Sea Research 24, 4, p. 465-475. 
(Planktonic foraminiferal assemblages differ between Flores, Lombok and Savu Basins. In Flores Basin Ng. 
dutertrei dominant, followed by Gr. menardii, Pulleniatina obliquiloculata, Hastigerina siphonifera and 
Globigerina bulloides. Lombok and Savu Basins dominated by Gr. menardii, with Pulleniatina obliquiloculata, 
Gs. ruber and Gr. tumida) 
 
Adisaputra, Mimin K. (1991)- Mikrofauna dan potensi wisata perairan Benoa, Bali. J. Geologi Sumberdaya 
Mineral 1, 2, p. 2-6. 
('Microfauna and recreational potential of the water of Benoa, Bali'. Beach sand at Benoa, S of Denpasar, SE 
Bali, contains abundant foraminifera of genus Schlumbergerella, also Amphistegina lessoni, Calcarina calcar, 
Tinoporus spengleri, Baculogypsisna sphaerulata, Operculina, etc.) 
 
Adisaputra, Mimin K. (1992)- Mikrofauna perairan Muria. J. Geologi Sumberdaya Mineral 2, 5, p. 11-16. 
('Microfauna in the waters of Muria'. Shallow marine small benthic forams of Java Sea N of Muriah volcano. At 
less than 20m common Ammonia beccarii, Eponides praecinctus and Asterorotalia trispinosa. In deeper parts 
more Ammonia annectens, Pseudorotalia schroeteriana and Quinqueloculina. Not much detail) 
 
Adisaputra, Mimin K. (1992)- Late Neogene planktonic foraminifera of the Makasar Basin. Bull. Marine Geol. 
Inst. 7, 1, p. 15-21. 
(Abundant planktonic foraminifera in Makassar Straits bottom samples between 42-2300m, collected during 
Snellius II expedition. Globigerinoides ruber dominant in North, Neogloboquadrina dutertrei in S part) 
 
Adisaputra, Mimin K. (1996)- Planktonic foraminifera and oxygen isotope records in two cores from the Banda 
Sea and Indian Ocean. J. Geologi Sumberdaya Mineral 6, 57, p. 10-17. 
(Study of Quaternary planktonic foraminifera from two ~7-8m long French- Indonesian cores collected in 1990, 
one SW of Timor (2313m), one in Banda Sea depth (3163m). Neogloboqudrina dutertrei is indicator of rel. low 
salinity, Globorotalia menardii for rel. high salinity) 
 
Adisaputra, Mimin K. (1996)- Biostratigrafi kuarter sedimen dasar laut perairan Indonesia bagian Timur dan 
Samudera Hindia. J. Geologi Sumberdaya Mineral 6, 59, p. 2-6. 
('Stratigraphy of Quaternary seafloor sediments in waters of eastern Indonesia and the Indian Ocean'. Study of 
Quaternary planktonic foraminifera from 46 seven meter long seafloor cores in deep waters of E Indonesia and 
adjacent Indonesian Ocean. Four subzones in Quaternary Globorotalia truncatulinoides zone (N22-N23), from 
top: (1) Globorotalia fimbriata-Bolliella adamsi, (2) Globigerina calida, (3) Globorotalia crassaformis hessi 
and (4) Globigerinoides cyclostomus)) 
 
Adisaputra, Mimin K. (1997)- Foraminifera sedimen permukaa perairan Selat Bangka-Belitung. J. Geologi 
Sumberdaya Mineral 7, 70, p. 2-10. 
('Foraminifera from seafloor sediments of Bangka-Belitung Straits'. 38 seafloor samples from straits S of 
Bangka and Belitung in water depths 10-50m. Dominant foraminifera Operculina ammonoides and other spp., 
followed by Quinqueloculina, Amphistegina lessonii, Elphidium, Cellanthus, Pseudorotalia schroeteriana, etc.) 
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Adisaputra, Mimin K. (1998)- Schlumbergerella floresiana accumulation in coastal zone of Bali and 
Nusatenggara, Indonesia: implementation for tourism. Proc. 33rd Sess. Coord. Comm. Coastal and Offshore 
Programmes E and SE Asia (CCOP), Shanghai 1996, p. 310-316. 
('White sands' along coasts of E Bali, W Lombok, N Sumbawa and S Flores composed mainly of rounded 
foraminifera Schlumbergerella floresiana (formerly also called Tinoporus, Baculogypsina, Baculogypsinoides; 
JTvG). Forams derived from adjacent coral reefs) 
 
Adisaputra, Mimin K. (1998)- Foraminifera bentos pantai Senggigi, Lombok Barat dan asosiasinya; faktor 
penunjang pariwisata. Proc. 27th Ann. Conv. Indon. Assoc. Geol. (IAGI), 2 (Sed. Pal. Strat.), Yogyakarta, p. 
53-65. 
('Benthic foraminifera of Senggigi Beach, W Lombok, and its associations; factors supporting tourism'. 
Senggigi beach with abundant foraminifera derived from adjacent reef flat, dominated by Schlumbergerella 
floresiana. Also Baculogypsina, Baculogysinoides spinosus, Amphistegina lessonii, Calcarina calcar)) 
 
Adisaputra, Mimin K. (2000)- Recent foraminifera on the coast and offshore of East Lombok, Eastern 
Indonesia. Proc. 36th Sess. Coord. Comm. Coastal and Offshore Progr. E and SE Asia (CCOP), Hanoi 1999, p. 
181-200. 
(Benthic foraminifera from East Lombok coast and Alas Strait shallow waters down to 90m. In N and central 
parts Amphistegina lessonii dominant and associated with Calcarina. In S Asterorotalia ('Rotalinoides') 
gaimardii dominant, still with Amphistegina. Beach samples in N with common Schlumbergerella and 
Baculogypsinoides, derived from coral reef. Planktonic foraminifera rare) 
 
Adisaputra, Mimin K. (2000)- Late Neogene planktonic foraminiferal biostratigraphy of two cores in Timor 
waters, Indonesia. Majalah Geologi Indonesia 24, 1, p. 39-50. 
 
Adisaputra, Mimin K. & M. Hendrizan (2011)- Foraminifera perairan Balikpapan, Kalimantan Timur: 
lingkungan pengendapan dan pengaruhnya. J. Geologi Kelautan 9, 2, p. 119-133. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/jgk/article/view/205/195) 
('Foraminifera from waters off Balikpapan, East Kalimantan: depositional environment and its effects'. 195 
benthic and 34 planktonic foraminifera species in Makassar Straits seafloor samples off Balikpapan, between 
18-562m depth. Asterorotalia trispinosa dominant around 20m, Heterolepa praecincta most abundant from 
~50-300m, Karreriella brady and Uvigerina spp. common only >300m, etc. Cycloclypeus only at 71 and 83m. 
Abundant planktonic foraminifera Neogloboquadrina dutertrei below 100m, indicating rel. low salinity.) 
 
Adisaputra, Mimin K., M. Hendrizan & A. Kholiq (2010)- Katalog foraminifera perairan Indonesia. Pusat 
Puslitbang Geologi Kelautan, Bandung, p. 1-198. 
('Catalog of Foraminifera collected from Indonesian seas') 
 
Adisaputra, Mimin K. & D. Rostyati (2000)- Recorded Recent foraminifera in the surface sediment of Sunda 
Strait water. Proc. 29th Ann. Conv. Indon. Assoc. Geol. (IAGI), Bandung, 4, p. 117-132. 
(Foraminifera from 12 seafloor samples in Sunda Straits and adjacent Indian Ocean between 52- 2180m. Rel. 
common planktonic foram Neogloboquadrina dutertrei, possibly related to rel. low salinity. Most common 
benthics Bulimina and Bolivina (mostly 490-1580m). Hyalinea balthica between 489-1078m) 
 
Adisaputra, Mimin K. & D. Rostyati (2003)- Foraminifera sedimen dasar Laut Delta Mahakam, Kalimantan 
Timur. J. Geol. Kelautan 1, 3, p. 1-10. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/jgk/article/view/98/88) 
('Foraminifera in sediments offshore Mahakam Delta, E Kalimantan'. Foram distribution in samples mainly 
from 10-100m water depth. 39 species of planktonic, 149 benthic foraminifera. Common benthics Amphistegina 
lessonii, Heterolepa, Operculina and Pseudorotalia schroeteriana. Max. diversity at depth of 63,5 m) 
 
Amijaya, H., Ngisomuddin & Akmaluddin (2010)- Characterization of July 17, 2006 tsunamiite at South coast 
of West Java. J. Southeast Asian Applied Geol. (UGM) 2, 1, p. 35-39. 
(online at: https://journal.ugm.ac.id/index.php/jag/article/viewFile/7232/5672) 
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(Deposits of July 26 tsunami at Pangandaran Beach, W Java. Mainly f-m sand, ~10-12cm thick, separated from 
older beach sediment by erosional surface. Sedimentary structures parallel lamination and current ripples. No 
vertical fining trends. With transported shallow and deeper marine benthic foraminifera, incl. Ammonia, 
Elphidium, Amphistegina, Cibicides sp., Biginerina, Bolivina, Bathysiphon, Nodosaria and Quinqueloculina) 
 
Anderson, J.A.R. (1963)- The flora of the peat swamp forests of Sarawak and Brunei, including a catalogue of 
all recorded species of flowering plants, ferns and fern allies. Singapore Gardens Bull. 20, p. 131-228. 
(All modern coastal and deltaic peat swamps of N Borneo raised bog type. 243 plant/tree species, in 6 
communities: 1) Mixed swamp forest, 2) Alan forest, 3) Alan bunga forest, 4) High pole forest, 5) Low pole 
forest, 6) Padang keruntum) 
 
Aswan, Y. Zaim & Y. Rizal (2006)- Distribution of Quarternary freshwater molluscs fossils in Jawa. In: Y. 
Zaim et al. (eds.) S. Sartono: dari hominid ke delapsi dengan kontroversi, Penerbit ITB, Bandung, Chapter 9, p. 
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(online at: http://ejournal.mgi.esdm.go.id/index.php/jgk/article/view/115/105) 
(Seafloor sediment samples of 1-78m in Sepi-Blongas Bay, S Lombok, with 133 foraminiferal species, mainly 
Ammonia beccarii, Elphidium crispum, Pattelina, Amphistegina lessonii, Calcarina, Pyrgo, Quinqueloculina, 
etc.. Genus Calcarina with 15 species (?)) 
 
Baccaert, J. (1976)- Soritidae of the Lizard Island reef complex: a preliminary report. Annales Soc. Geologique 
Belgique 99, p. 237-262. 
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Barbin, V., J.C. Cailliez & D. Decrouez (1987)- Sable a Schlumbergerella floresiana (foraminifere) et Conus 
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Barker, R.W. (1960)- Taxonomic notes on the species figured by H.B Brady in his report on the foraminifera 
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about 10 ka due to sea level rise at Pleistocene- Holocene transition. Dysoxic bottom conditions prevailed 
throughout Holocene. Piston core off Halmahera in N Molucca Sea suggest Pleistocene glacial climate was 
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(Diverse agglutinated foraminiferal assemblages of 39 species between 510- 1225m water depth off Solomon 
Islands. Below ~600m Bathysiphon, Ammodiscus, Martinottiella, Karreriella appear. Increase in abundance 
and diversity between 865-1070m associated with regional oxygen-maximum zone between 450m and 750m and 
a salinity-minimum zone below 800m) 
 
Hughes, G.W. (1995)- Recent foraminifera from inter-reef channels, nearshore North Rarotonga, Cook Islands, 
South Pacific. J. Micropalaeontology 14, 1, p. 29-36. 
(online at: https://www.j-micropalaeontol.net/14/29/1995/jm-14-29-1995.pdf) 
(Samples from 8-65 water depth in Avatiu and Avarua channels of Rarotonga Island, S Pacific. Foraminifera 
mainly Cymbaloporetta bradyi, Borelis schlumbergeri, Heterostegina depressa, Peneroplis pertusus, 
Planorbulinella larvata, Siphogenerina raphanus, Sorites marginalis, Reussella simplex, Spirillina vivipara, 
Rosalina globularis, Amphistegina radiata, Planispirinella exigua and small miliolids) 
 
Hughes, G.W. (2008)- Recent brackish Foraminifera and Thecamoebae from Sedili River, West Malaysia. 
Malaysia. In: M.A. Kaminski & R. Coccioni (eds.) Proc. 7th Int. Workshop on agglutinated foraminifera, 
Grzybowski Foundation Spec. Publ. 13, p. 41-45. 
(Sedili River of S Malay Peninsula enters S China Sea through wide estuary. Lower estuarine, mangrove-
fringed regime with normal marine salinity (34 ppt) has mixed calcareous-agglutinated autochthonous 
foraminiferal assemblage with Trochammina, Tiphotrocha comprimata, Haplophragmoides and Ammobaculites 
and surge-transported inner neritic calcareous benthic forams (Asterorotalia, Cellanthus, Triloculina, 
Ammonia, Elphidium, etc.) and rare planktonics. Estuarine, mangrove-fringed regime upstream of lower 
estuarine contains diverse agglutinated foraminiferal assemblages dominated by Trochammina spp., 
Tiphotrocha, Cribrostomoides and Ammobaculites. Upper estuarine, freshwater-slightly brackish Pandanu- 
grass-fringed tidal regime with low diversity agglutinated foram assemblages dominated by Miliammina fusca 
and Spirolocammina sp. Upstream freshwater areas of Nipa palm and grass-fringed river banks barren of 
foraminifera. Thecamoebae include Difflugia oblonga, Cucurbitella tricuspis and Nebela colaris) 
 
Hunt, C.O., D.D. Gilbertson & G. Rushworth (2012)- A 50,000-year record of Late Pleistocene tropical 
vegetation and human impact in lowland Borneo. Quaternary Science Reviews 37, p. 61-80. 
(Palynology from sections in Great Cave of Niah, Sarawak, spanning period from ~52,000-5000 BP. Vegetation 
of interstadials marked by lowland forest, sometimes rather dry and at times by mangroves. Stadials are 
indicated by taxa characteristic of open environments, with taxa now restricted to 1000-1600m above sea level, 
suggesting temperature declines of ca 7–9 °C relative to present) 
 
Hunt, C.O. & R. Premathilake (2012)- Early Holocene vegetation, human activity and climate from Sarawak, 
Malaysian Borneo. Quaternary Int. 249, p. 105-119. 
(40 m core from Loagan Bunut yielded high-resolution E Holocene (11.3- 6.75 ka) sequence of marginal-
marine deposits) 
 
Hussain, S.M. (2017)- An overview of ostracoda studies from the freshwater, marginal marine and marine 
ecosystems of Andaman and Nicobar Islands and the coasts of India. In: P K Kathal et al. (eds.) 
Micropaleontology and its applications, Scientific Publishers, India, p. 
 
Hussain, S.M., P. Ganesan, G. Ravi, S.P. Mohan & S.G.D. Sridhar (2007)- Distribution of ostracoda in marine 
and marginal marine habitats off Tamil Nadu and adjoining areas, SE coast of India and Andaman Islands: 
environmental implications. Indian J. Marine Sciences 36, 4, p. 369-377. 
(online at: http://nopr.niscair.res.in/bitstream/123456789/68/1/IJMS%2036(4)%20(2007)%20369-377.pdf) 
 
Hussain, S.M., R. Krishnamurthy, M.S. Gandhi, K. Ilayaraja, P. Ganesan & S.P. Mohan (2006)- 
Micropaleontological investigations of tsunamigenic sediments of Andaman Islands. Current Science 91, p. 
1655-1667. 
(online at: www.iisc.ernet.in/currsci/dec252006/1655.pdf) 
(Diverse marine foraminifera and ostracods from likely tsunami deposits on Andaman Islands. Common 
Amphistegina., Operculina ammonoides, Calcarina, Textularia, Ammonia, etc. Also deeper marine elements) 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 83

 
Hussain, S.M., S.P. Mohan & M.P. Jonathan (2010)- Ostracoda as an aid in identifying 2004 tsunami 
sediments: a report from SE coast of India. Natural Hazards 55, p. 513-522. 
(Presence of marine ostracods in 2004 coastal tsunami deposits) 
 
Hustedt, F. (1938)- Systematische und okologische Untersuchungen uber die Diatomeen-Flora von Java, Bali 
und Sumatra nach dem Material der Deutschen Limnologischen Sunda-Expedition. 1: Systematischer Archiv. 
Hydrobiologie, Suppl. Band 15, p. 1-790.  (Reprinted 1980 by Otto Koeltz Science Publishers, Konigstein) 
('Systematic and ecological investigations of the diatom floras of Java, Bali and Sumatra…') 
 
Isnaniawardhani, V. (2006)- Biostratigrafi dan paleoekologi berdasarkan nannoplankton dan foraminifera 
daerah Perairan Madura sejak Pliosen hingga Resen. Ph.D. Thesis Inst. Teknologi Bandung (ITB), p. 1- . 
(Unpublished) 
('Biostratigraphy and palaeoecology based on nannoplankton and foraminifera in the Madura waters from 
Pliocene to Recent'. 10 biozones in waters S of Madura. Climate trends: warm conditions characterized by 
nannoplankton Discoaster quinqueramus and foram Globorotalia tumida) 
 
Isnaniawardhani, V. (2009)- Environmental control of nannoplankton and foraminifera assemblages in Madura 
waters. Bull. Marine Geol. 24, 1, p. 1-12. 
(online at: http://isjd.pdii.lipi.go.id/admin/jurnal/24109112.pdf) 
(Distribution of nannoplankton and foraminifera in 26 shallow marine surface sediment samples from Madura 
Strait and 24 samples from open marine water N of Madura) 
 
Isnaniawardhani, V. (2012)- Karakteristik sedimen dan mikroorganisma permukaan dasar laut perairan Madura 
bagian utara. Bull. Scientific Contr. (UNPAD) 10, 1, p. 18-30. 
(online at: http://jurnal.unpad.ac.id/bsc/article/view/8275/3822) 
('Characteristics and microorganisms of seafloor sediments north of Madura'. Clay and silt seafloor samples in 
water depths 5-77m with 20 nannoplankton species (mainly Emiliania huxleyi, Gephyrocapsa oceanica), 30 
planktonic forams species (mainly Globigerinoides ruber) and 16 benthic foraminifera species (common 
Ammonia, Quinqueloculina, Eponides, Triloculina, Asterorotalia, Cibicides, Cancris, Elphidium, Textularia). 
Pseudorotalia, Cibicides and Anomalinella more abundant in N, away from coast. Abundance and diversity 
increase with depth. Gephyrocapsa mainly in samples closest to shoreline) 
 
Isnaniawardhani, V. & F. Muhammadsyah (2015)- Kelimpahan, keanekaragaman dan spesies khas dari 
kumpulan foraminifera bentik pada sedimen permukaan dasar laut di perairan Tambelan. Bull. Scientific Contr. 
(UNPAD) 13, 3, p. 259-269. 
(online at: http://jurnal.unpad.ac.id/bsc/article/view/8413/3920) 
('Abundance, diversity and species of benthic foraminifera in sea floor sediments in waters of Tambelan'. 
Benthic foraminifera from shallow waters around Tambelan Islands, Natuna Sea) 
 
Isnaniawardhani, V., E. Suparka, R. Kapid & H. Latief (2002)- Calcareous nannoplankton and foraminifera in 
the surficial sediment of Madura Strait. Proc. 31st Ann. Conv. Indon. Assoc. Geol. (IAGI), Surabaya, 1, p. 380-
386. 
(Recent calcareous nannoplankton assemblages N of Madura island dominated by Gephyrocapsa oceanica, 
Emiliana huxleyi and Florisphaera. Not much detail) 
 
Isnaniawardhani, V., E. Suparka, R. Kapid & H. Latief (2003)- Nannoplankton and foraminifera assemblages 
and their relations to bathymetry in Madura waters. In: Proc. 8th Int. Congress Pacific Neogene Stratigraphy, 
Chiang Mai 2003, p. 
 
Jell, J.S., W.H.G. Maxwell & R.G. McKellar (1965)- The significance of the larger foraminifera in the Heron 
Island reef sediments. J. Paleontology 39, 2, p. 273-279. 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 84

(Distribution of foraminiferal detritus in sediments of Heron Island Reef, Great Barrier Reef Province. 
Dominant genus Calcarina spp., Baculogypsina sphaerulata and Marginopora vertebralis mainly in outer parts 
of reef flats. Amphistegina, Elphidium, Operculina, Peneroplis and Alveolinella quoii relatively rare) 
 
Jian, Z. & L. Wang (1997)- Late Quaternary benthic foraminifera and deepwater paleoceanography in the South 
China Sea. Marine Micropaleontology 32, p. 127-154. 
(In deepwater S China Sea different foram assemblages associated with Intermediate Water Mass 
(Globocassidulina subglobosa), Deep Water Mass (Astrononion novozealandicum and Bulimina aculeata) and 
Deep water below CCD (Eggerella bradyi)) 
 
Jian, Z., L. Wang, M. Kienast, M. Sarnthein, W. Kuhnt, H. Lin & P. Wang (1999)- Benthic foraminiferal 
paleoceanography of the South China Sea over the last 40,000 years. Marine Geology 156, 1, p. 159-186. 
(During periods of high organic carbon flux during last glacial maximum (~10 ka; possibly due to increased 
surface productivity, induced by increased input of nutrients from nearby river runoff) detritus feeders like 
Bulimina aculeata and Uvigerina peregrina dominated benthic foraminiferal assemblages. Suspension feeders 
like Cibicidoides wuellerstorfi and ‘opportunistic’ species like Oridorsalis umbonatus, Melonis barleeanum and 
Chilostomella ovoidea gradually became more abundant as soon as organic carbon flux decreased) 
 
Jones, R.W. (1994)- The Challenger Foraminifera. Oxford University Press, p. 1-149. 
(Updated taxonomy and reproductions of foraminifera from classic H.B. Brady (1884) Challenger report) 
 
Jones, R.W. (2014)- Supplemental notes on Challenger Foraminifera. In: A.J. Bowden et al. (eds.) Landmarks 
in foraminiferal micropalaeontology: history and development, The Micropalaeontological Society, Spec. Publ. 
6, Geol. Soc. London, p. 31-45. 
(Updates to Jones (1994) updates to names of foraminifera in Brady Challenger Report) 
 
Jouse, A., P. & G.H. Kazarina (1974)- Pleistocene diatoms from site 262 leg 27, DSDP. Initial Reports Deep 
Sea Drilling Project (DSDP) 27, U.S. Government Printing Office, Washington, p. 925-946. 
(online at: www.deepseadrilling.org/27/volume/dsdp27_42.pdf) 
(Site 262 near axis of the Timor Trough, 75 km S of W tip of Timor in 2315m water depth. Mainly nannofossil 
oozes with some terrigenous material. Diatoms only in upper 250m (M-U Pleistocene; 5 zones), not numerous, 
well preserved, 97 species, dominantly oceanic (38). All samples with of Thalassionema and Thalassiotrix) 
 
Jumnongthai, J. (1983)- Recent smaller foraminifera from the Gulf of Thailand. J. Geol. Soc. Thailand 6, 1 p. 
39-53. 
(online at: http://library.dmr.go.th/Document/J-Index/1983/88.pdf) 
(Foram distribution in 18 samples from water depth 29-74m in N Gulf of Thailand >99% benthics (83% 
calcareous). Common Asterorotalia pulchella, Cellanthus craticulatus, Elphidium, Pseudorotalia spp., 
Quinqueloculina, Textularia, etc.)) 
 
Jumnongthai, J. (2001)- Brackish foraminifera from southern provinces along the Gulf of Thailand. Dept. 
Mineral Resources, Bangkok, Techn. Report No. GSD 254/2001, p.  
(online at: http://library.dmr.go.th/Document/DMR_Technical_Reports/2001/1746.pdf) 
(Brackish water foraminifera from five provinces along Gulf of Thailand 53 benthic species. Low salinity facies 
with Ammobaculites, Ammotium cassis, Arenoparella, Miliammina fusca and Trochammina. Higher salinity 
assemblages with more calcareous forms Elphidium, Pararotalia nipponica)) 
 
Jumnongthai, J. (2002)- Recent brackish foraminifera from southern peninsular Thailand. J. Geol. Soc. Thailand 
1,  p. 35-46. 
(online at: http://library.dmr.go.th/Document/J-Index/2002/136.pdf) 
(92 species of brackish foraminifera in estuaries and coastal zones along Andaman Sea. Arenacous taxa 
Arenoparella mexicana, Haplophragmoids, Miliammini fusca and Trochammina dominant in mangrove forests; 
calcareous taxa Ammonia beccarii, Elphidium and Pararotalia nipponica dominant in coastal areas) 
 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 85

Jurnaliah L. & Winantris (2015)- Distribusi submikrofosil (polen dan foraminifera) pada delta front di delta 
Mahakam, Kalimantan Timur. Bull. Scientific Contr. (UNPAD) 13, 3, p. 169-181. 
(online at: http://jurnal.unpad.ac.id/bsc/article/view/8404/3911) 
('Distribution of microfossils (pollen and foraminifera) in the Mahakam delta, East Kalimantan'. 29 samples 
from delta front. Pollen 24 species of palmae, 21 mangrove and 117 species of non-mangrove and 7 biofacies. 
Foraminifera 82 species of small benthics, also 7 biofacies, from inner shelf to mangrove swamp) 
 
Kamaludin b. Hassan (1989)- Significance of palynology in Late Quaternary sediments in Peninsular Malaysia. 
Bull. Geol. Soc. Malaysia 24, p. 57-66. 
(online at: https://gsmpubl.files.wordpress.com/2014/09/bgsm1989b05.pdf) 
 
Karmini AS, Mimin (1996)- Foraminifera sedimen permukaan perairan Teluk Semangko & Lepas pantai 
sebelah Barat Sumatra Selatan. Proc. 25th Ann. Conv. Indon. Assoc. Geol. (IAGI), p. 71-87. 
('Foraminifera in seafloor sediments of Semangko Bay and Lepas beach, S Sumatra') 
 
Kathal, P.K. (2002)- Taxonomy, distribution patterns and ecology of Recent littoral foraminifera of the East 
coast of India. Neues Jahrbuch Geol. Palaont. Abhandl. 224, 1, p. 115-160. 
(Foram distributions in 96 samples of coastal sediments down to 3m depth along E coast India. Faunas 
dominated by Miliolidae, followed by Rotaliidae, Elphididae, Nonionidae, Cassidulinidae, etc.))  
 
Kawagata, S., B.W. Hayward & A.K. Gupta (2006)- Benthic foraminiferal extinctions linked to late Pliocene-
Pleistocene deep-sea circulation changes in the northern Indian Ocean (ODP sites 722 and 758). Marine 
Micropaleontology 58, p. 219-242. 
(Late Pliocene- M Pleistocene decline and extinction of 63 species of elongate, bathyal-upper abyssal benthic 
foraminifera (Stilostomellidae, Pleurostomellidae, some Nodosariidae. Two Indian Ocean ODP sites show 
pulsed declines in Extinction Group abundance and richness, especially in glacial periods, with partial 
recoveries in interglacials. Glacial declines result of increased production of colder, well-ventilated Antarctic 
Bottom Water and Glacial North Atlantic Intermediate Water) 
 
Kawamura, H. (2002)- Marine palynological records in the southern South China Sea over the last 44 kyr. 
Doctor Dissertation Christian-Albrechts-University, Kiel, p. 1-145. 
(online at: at http://deposit.ddb.de/cgi-bin/…) 
(Mainly on Recent and Quaternary dinoflagellates in Molengraaf paleo-river area of N Sunda Shelf) 
 
Kawamura, H. (2004)- Dinoflagellate distribution along a shelf to slope transect of an oligotrophic tropical sea 
(Sunda Shelf, South China sea). Phycological Research 52, 4, p. 355-375. 
(51 surface samples along Sunda shelf to S China Sea slope with36 taxa of dinoflagellate cysts. Oligotrophic 
tropical shelf assemblages dominated by gonyaulacoids (Spiniferites, Operculodinium spp.). Slope assemblages 
dominated by protoperidinioids, possibly reflecting higher nutrient availability) 
 
Keij, A.J. (1953)- Preliminary note on the Recent Ostracoda of the Snellius Expedition. Proc. Kon. Nederl. 
Akademie Wetenschappen, B 56, 2, p. 155-168. 
(13 species of podocopid and one platycopid ostracode species from 28 stations of 1929-1930 Snellius 
Expedition in E Indonesian Seas. Ostracoda still found in samples from 4000-5000m) 
 
Keij, A.J. (1964)- The relative abundance of recent planktonic foraminifera in seabed samples collected 
offshore Brunei and Sabah. Annual Report Geological Survey Borneo Region Malaysia 1963, p. 146-153. 
(Percentages of planktonic foraminifera increase with depth in 561 seafloor samples from narrow Brunei and 
Sabah shelf between 4-113m: rare between 0-20m, <5% between 20-40m, 5-40% between 40-100m, up to 80% 
between 100-200m. Distinct increases in relative abundance of Orbulina, Pulleniatina, Globorotalia menardii 
below 40-50m. Globorotalia truncatulinoides, Gr. crassaformis and Sphaeroidinella dehiscens only below 
100m) 
 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 86

Keij, A.J. (1966)- Southeast Asian Neogene and Recent species of Paijenborchella. Micropaleontology 12, 3, p. 
324-354. 
(Discussion of distribution of 4 species of Miocene- Recent ostracode genus Paijenborchella in Brunei, Cebu-
Philippines, etc. to Victoria, Australia. P. malaiensis is deep-water species living in depths of >100m) 
 
Keij, A.J. (1975)- Some recent Ostracoda of Manila (Philippines). Proc. Kon. Nederl. Akademie 
Wetenschappen B 78, p. 351-363. 
 
Keij, A.J. (1979)- Review of the Indo-West Pacific Neogene to Holocene ostracode genus Atjehella. Proc. Kon. 
Nederl. Akademie Wetenschappen B 82, p. 449-464. 
 
Keijzer, C.J. (1935)- On variability in East Indian foraminifera. Doct. Thesis University of Leiden, Brill, p. 1-
79.   (Unpublished)  
(Biometric study of selected modern foraminifera species from coasts of Java, Bali, Madura. Not very useful) 
 
Khare, N., S.K. Chaturvedi & A. Mazumder (2007)- An overview of foraminiferal studies in nearshore regions 
off eastern coast of India, and Andaman and Nicobar Islands. Indian J. Marine Sci. 36, 4, p. 288-300. 
(online at: http://nopr.niscair.res.in/bitstream/123456789/52/1/IJMS%2036(4)%20(2007)%20288-300.pdf) 
(Review and bibliography of over 100 papers dealing with shallow marine and coastal Recent foraminifera) 
 
Kleijne, A. (1990)- Distribution and malformation of extant calcareous nannoplankton in the Indonesian Seas. 
Marine Micropaleontology 16, p. 293-316. 
(Calcareous nannoplankton distribution in 202 samples from Snellius-II Expedition in Banda Sea and adjacent 
seas. 36 living species recorded; most common Gephyrocapsa oceanica, Umbellosphaera irregularis, Emiliania 
huxleyi and U. sibogae. Coccolithophorids present, but devoid of coccoliths during NW monsoon, suggesting 
low salinity and nutrient depletion of surface waters restrict coccolith formation, since normal coccoliths do 
develop during SE monsoon when upwelling causes nutrient enrichment and normal salinity) 
 
Kob, M.R.C. (1993)- Late Quaternary nannofossils from offshore Sabah, northwest Borneo. In: T. 
Thanasuthipitak (ed.) Proc. Int. Symposium Biostratigraphy of mainland Southeast Asia: facies & paleontology 
(BIOSEA), Chiang Mai 1993, Chiang Mai University, 2, p. 261-281. 
(online at: http://library.dmr.go.th/Document/Proceedings-Yearbooks/M_1/1993/2298_2  ...) 
(late Pleistocene- Recent calcareous nannofossils from 13m thick core KL139 in ~2700m water depth of Sabah 
Trough. Emiliana huxleyi, Gephyrocapsa oceanica and 'small Gephyrocapsa' >50% of total assemblages. Four 
zones: deeper zone C (Late Pleistocene Last Glacial Maximum?) with peak 'small Gephyrocapsa' represents 
rel. cool period, youngest zone A with peak G. oceanica rel. warm) 
 
Koba, M. (1978)- Distribution and environment of Recent Cycloclypeus. Science Repts. Tohuku University, ser. 
7, 28, p. 283-311. 
(online at: http://ir.library.tohoku.ac.jp/re/bitstream/10097/45065/1/AA0045945078466.pdf) 
(Tropical larger foram Cycloclypeus widely distributed in Recent of Indo-Pacific oceanic region. Common on 
outer reef slopes, and confined by 200m isobath. Not present in pelagic environments, reef banks, lagoons or 
bays. In Recent samples found between 32-1419m depth, but clear abundance peak around 90m) 
 
Langer, M.R. (1992)- New Recent foraminiferal genera and species from the lagoon at Madang, Papua New 
Guinea. J. Micropalaeontology 11, 1, p. 85-93. 
(online at: https://www.j-micropalaeontol.net/11/85/1992/jm-11-85-1992.pdf) 
(Samples from shallow water (0-55m) fore- and back-reef environments at Madang lagoon with larger 
foraminifera (Assilina spp., Heterostegina depressa, Alveolinella quoyi, Sorites spp., Amphisorus hemprichii, 
Marginopora vertebralis). Two new genera (Pseudolachlanella) and eight new species of benthic foraminifera) 
 
Langer, M.R. (1995)- Oxygen and carbon isotopic composition of Recent larger and smaller foraminifera from 
the Madang Lagoon (Papua New Guinea). Marine Micropaleontology 26, p. 215-221. 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 87

(General trend in Recent large benthic foraminifera (Operculina, Heterostegina, Sorites, Marginopora, 
Alveolinella) from Madang Lagoon of depletion in heavier C and O isotopes, with depth appears to be depth- 
and light-dependant) 
 
Langer, M.R. & L. Hottinger (2000)- Biogeography of selected 'larger' foraminifera. Micropaleontology 46, 
Suppl. 1, Advances in the biology of foraminifera, p. 105-126. 
(Global distributions of Recent larger foraminifera species. Main provinces: (1) Central Pacific with 
Baculogypsinoides spinosus, Schlumbergerella floresiana, Operculina heterosteginoides, Pseudorotalia 
indopacifica; (2) Indo-Pacific with Marginopora vertebralis, Alveolinella quoyii, Amphistegina radiata, 
Calcarina spp., Nummulites venosus and Cycloclypeus carpenteri; (3) W Indian Ocean and (4) Caribbean) 
 
Langer, M.R. & J.H. Lipps (2003)- Foraminiferal distribution and diversity, Madang reef and lagoon, Papua 
New Guinea. Coral Reefs 22, p. 143-154. 
(Benthic foram distribution shows four clusters in in Madang lagoon at NE coast of PNG) 
 
Lei, Y. & T. Li (2016)- Atlas of benthic foraminifera from China Seas, the Bohai Sea and the Yellow Sea. IUP 
Science Press, Beijing, Springer, p. 1-399. 
(Descriptions of 183 species of mainly shallow marine foraminifera from northeen South China Sea) 
 
Lelono, E.B. (2007)- Pleistocene palynology of East Java. Lemigas Scientific Contr. 29, 3, p. 3-14. 
 
LeRoy, L.W. (1938)- A preliminary study of the microfaunal facies along a traverse across Peper Bay, West 
coast of Java. De Ingenieur in Nederlandsch-Indie (IV) 5, 8, p. 130-133. 
(Recent foraminifera off W Java SW of Labuan three assemblages (1) Haplophragmoides- Haplophragmium, 
(2) Operculina ozawaia and (3) Dendritina-Aveolinella) 
 
Lessard, R.H. (1964)- Intertidal and shallow water foraminifera of the tropical Pacific Ocean. M.Sc. Thesis, 
University of Southern California, p. 1-112. 
(online at: http://digitallibrary.usc.edu/cdm/ref/collection/p15799coll30/id/107855) 
(Mainly on distribution of Baculogypsina and Tinoporus in western tropical Pacific) 
 
Lessard, R.H. (1980)- Distribution patterns of intertidal and shallow water foraminifera of the tropical Pacific 
Ocean. Cushman Found. Foraminiferal Research, Spec. Publ. 19, p. 40-58. 
 
Li, Z., Y. Saito, L. Mao, T. Tamura, Z. Li, B. Song, Y. Zhang, A. Lu, S. Sieng & J. Li (2012)- Mid-Holocene 
mangrove succession and its response to sea-level change in the upper Mekong River delta, Cambodia. 
Quaternary Research 78, 2, p. 386-399. 
(Cores from upper Mekong River delta in Cambodia record transgressive sequence from floodplain freshwater 
marsh to tidal flat (~9.4- 6.3 ka), overlain by mangrove. At decelerated sea-level rise at ~8.3 ka pioneer (high-
salinity tolerant) mangrove species Sonneratia alba and Sonneratia caseolaris appeared, then was replaced by 
regressive mangrove succession of increasing Rhizophora apiculata and Bruguiera spp.) 
 
Ling, H.Y. & W.A. Anikouchine (1967)- Some spumellarian radiolaria from the Java, Philippines and Mariana 
trenches. J. Paleontology 41, 6, p. 1481-1491.  
(Eight species of five genera of patagium-bearing and morphologically closely related spumellarian Radiolaria 
in three sediment cores from Java, Philippine, and Mariana Trenches. Java Trench samples from pelagic ooze 
in core from 3380m water depth off S Sumatra, with Euchitonia spp., Hymeniastrum, Dictyocorine and 
Rhopalodictyum. Also locally common diatiom Ethmodiscus rex) 
 
Lipps, J.A. & K.P. Severin (1985)- Alveolinella quoyi, a living fusiform foraminifera, at Motupore Island, 
Papua New Guinea. Science in New Guinea 11, p. 126-137. 
(Living species of Alveolinella quoyi in water depths of 3-12m, mainly on algae-covered coral rubble and 
around bases of living coral heads in rel. sheltered areas. Dead tests scattered over wider bathymetric range. 
Virtually absent on back-reef flats) 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 88

 
Lobegeier, M.K. (2002)- Benthic foraminifera of the family Calcarinidae from Green Island Reef, Great Barrier 
Reef Province. J. Foraminiferal Research 32, 3, p. 201-216. 
(Three epiphytic calcarinid species on Great Barrier Reef and limited to W Indo-Pacific (absent from Indian 
Ocean and E of 170°W). Calcarina spengleri (=hispida) dominant and common in shallow water on reef flat. 
Calcarina mayori smaller and dominates in deeper water off reef flat. Baculogypsina sphaerulata is shallow 
water high-energy species. Best preserved Calcarina at Green Island Reef in windward shoals) 
 
Li, B.H., X.Y. Wang, Z.M. Jian, P.X. Wang (2009)- Sea surface environment inferred from planktonic 
foraminifera in the southern South China Sea since the last glacial period. Palaeoworld 18, p. 23-33. 
(Planktonic foraminifera from Site 17964 in southern S China Sea (SCS) show higher % warm-water species in 
Holocene, while temperate-water species increase during last glacial period. Pulleniatina obliquiloculata more 
common during glacial period. Orbulina universa test size larger than those in Indian and Atlantic Oceans, 
indicating warmer and less saline surface water in Equatorial- tropical W Pacific. Diameter and shell porosity 
of O. universa increased from last glacial to Holocene) 
 
Lirdwitayaprasit, T. (1997)- Distribution of dinoflagellate cysts in the surface sediment of the South China Sea, 
Area I: Gulf of Thailand and East Coast of Peninsular Malaysia. In: Proc. 1st Techn. Seminar Marine fishery 
resource survey in the South China Sea, SE Asia Fisheries Dev. Centre (SEAFDEC), Training Dept., Thailand, 
S4/SB7, p. 294-309. 
(online at: http://map.seafdec.org/downloads/pdf/collaborative%20research/AreaI_GOT/SCS_FRS1_18.pdf) 
(Dinoflagellate cysts in Gulf of Thailand and off E coast of Peninsular Malaysia 20 goniolacoid, 
tuberculodinioid and peridinioid species. Spiniferites spp. (=Gonyaulax spp.) dominant cyst species) 
 
Lirdwitayaprasit, T. (1997)- Distribution of dinoflagellate cysts in the surface sediment of the South China Sea, 
Area II: Sabah, Sarawak and Brunei Darussalam waters. In: Proc. 1st Techn. Seminar Marine fishery resource 
survey in the South China Sea, SE Asia Fisheries Dev. Centre (SEAFDEC), Training Dept., Thailand, S2/FB4, 
p. 310-322.  (online at: 
 http://map.seafdec.org/downloads/pdf/collaborative%20research/AreaII_West%20Borneo/SCS_FRS2_16.pdf) 
(Dinoflagellate cysts off N Borneo with Spiniferites bulloideus as dominant species) 
 
Lloyd, A.R. (1973)- Foraminifera of the Great Barrier Reef bores. In: O.A. Jones & R. Endean (eds.) Biology 
and geology of coral reefs, 1, Academic Press, New York, p. 347-366. 
 
Loeblich, A.R. & H. Tappan (1994)- Foraminifera of the Sahul Shelf and Timor Sea. Cushman Found. 
Foraminiferal Research, Spec. Publ. 31, p. 1-661. 
(online at: www.cushmanfoundation.org/specpubs/sp31.pdf) 
(Comprehensive study of Recent foraminifera from Timor Trough and Sahul Shelf, collected in 1961. Mainly 
descriptions of species: (946 species of 428 genera; 101 new species) 
 
Luan, B.T. & J.P. Debenay (2005)- Foraminifera, environmental indicators in the highly impacted environments 
of the Mekong Delta: Hydrobiologia 548, p. 75-83. 
 
Lucero, E.S. & L.P. de Silva (2006)- The occurrence and distribution of Recent benthic foraminifera in Subic 
Bay, Zambales, Philippines. J. Geol. Soc. Philippines 61, p. 
 
Lunt, P. (2014)- Stacked digital imaging of foraminifera. Berita Sedimentologi 29, p. 123-132. 
(online at: www.iagi.or.id/fosi) 
(Description of technique of imaging foraminifera by combining series of digital photographs in automated 
software to produce single optical image with high resolution and superior depth of focus. With examples of 
Indonesian Tertiary- Recent foram material) 
 
Maloney, B.K. (1992)- Late Holocene climatic change in Southeast Asia: the palynological evidence and its 
implications for archaeology. World Archaeology 24, 1, p. 25-34. 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 89

(Palynological information on SE Asia Holocene from deep sea cores, archeological sites and land cores) 
 
Maloney, B.K. (1998)- That elm again! Ulmus at Pea Bullok, North Sumatra, and regional comparisons. 
Blumea 43, p. 121-127. 
(online at: http://repository.naturalis.nl/document/565696) 
(Quaternay Ulmus pollen present in Pua Bulok swamp in N Sumatra. Ulmus not necessarily ndicator for 
seasonal dryness) 
 
Maloney, B.K. & F.G. McCormac (1996)- Thirty thousand years of radiocarbon dated vegetation and climatic 
change in highland Sumatra. Radiocarbon 37, p. 181-190. 
(Pollen analysis and 14C sequences from two Sumatra highland sites, Pea Bullok (Toba Plateau) and Danau 
di-Atas, spanning last glacial period. Strong indications of extensive forest clearance after ~2 ka) 
 
Mamo, B.L. (2016)- Benthic foraminifera from the Capricorn Group, Great Barrier Reef, Australia. Zootaxa 
4215, 1, p. 1-123. 
(Taxonomy of 133 benthic foram species from Heron Island, One Tree Island, Wistari and Sykes Reefs) 
 
Mantle, D.J., A.P. Kelman, R.S. Nicoll & J.R. Laurie (2010)- Australian biozonation chart 2010, Part 1: 
Australian and selected international biozonation schemes tied to the GTS2004 geological timescale. 
Geoscience Australia, Canberra. 
(online at: https://d28rz98at9flks.cloudfront.net/70371/Australian_Biozonation_Chart_2010_Part1.pdf) 
(Large chart with Ediacaran- Recent time scale and biozonations of Australia) 
 
Marquez, E.J. (1999)- Deep sea foraminiferal distribution of eastern South China Sea. J. Geol. Soc. Philippines 
54, 1-2, p. 
 
Marquez, E.J. (2000)- The 1991 Mount Pinatubo eruption and Eastern South China Sea foraminifera: 
occurrence, composition and recovery. Island Arc 9, 4, p. 527-541. 
(Pyroclastic materials from 1991 eruption of Mt Pinatubo resulted in decimation of most benthic foraminifera 
in E South China Sea. Samples above eruption layers in deep water cores much lower abundances, lower 
diversity and relative common of Quinqueloculina spp., probably form part of recolonization fauna) 
 
Marquez, E.J., P.J. Militante-Matias, G.P. Yumul, M.M. De Leon, D.V. Faustino et al. (1999)- Deep-sea 
foraminiferal distribution of the central and eastern portions of the South China Sea. In: G.H. Teh (ed.) Proc. 
9th Reg. Congress Geology, Mineral and Energy Resources of SE Asia (GEOSEA ’98), Kuala Lumpur 1998, 
Bull. Geol. Soc. Malaysia 43, p. 529-536. 
(online at: www.gsm.org.my/products/702001-100787-PDF.pdf) 
(1991 eruption of Mount Pinatubo covered S China Sea with W-trending ash fan. Eruption affected 
foraminifera only in cores taken near Luzon. Not much detail (not one species name!)) 
 
Martin, S.Q. (2016)- Distribution and taxonomy of modern benthic foraminifera of the western Sunda Shelf 
(South China Sea) off Peninsular Malaysia. Masters Thesis, East Carolina University, p. 1- 
(Distribution and taxonomy of 125 modern benthic foraminifera species from 54 seafloor samples in southern S 
China Sea, between 8-60m. Main assemblages across Sunda Shelf : (1) nearshore areas (<40m) dominated by 
symbiont-bearing Amphistegina lessonii, A. radiata; (2) inner shelf (40-100m), sandy mud substrates and 
abundant Heterolepa. dutemplei; (3) outer shelf (100-200m), muddy substrates and Uvigerina schwageri) 
 
Maryunani, Khoiri Anwar (2003)- Calibration of tropical Pacific marine sediment indices (d18O) to sea surface 
temperature. Buletin Geologi (ITB) 35, 1, p. 
 
Matsumaru, K. & Y. Matsuo (1976)- Short note on the Recent benthic foraminiferids from the beach sediments 
of the subtropical and tropical islands in the Western Pacific region. J. Saitama University Fac. Education 
(Math. Nat. Science) 25, p. 15-26. 
 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 90

Matsuoka, K., Y. Fukoyo, D.P. Praseno, Q. Adnan & M. Kodama (1999)- Dinoflagellate cysts in surface 
sediments of Jakarta Bay, off Ujung Pandang and Larantuka of Flores island, Indonesia with special reference 
of Pyrodinium bahamense. Bull. Fac. Fisheries, Nagasaki University, 80, p. 49-54. 
(online at: http://naosite.lb.nagasaki-u.ac.jp/dspace/bitstream/10069/9236/1/80-049.PDF) 
 
McCloskey, B.J. (2009)- Foraminiferal responses to arsenic in shallow-water hydrothermal system in Papua 
New Guinea and in the laboratory. Ph.D. Thesis University of South Florida, p. 1-425.   (Unpublished) 
(On shallow marine, reef flat foram assemblages around hydrothermal vents in ~8m of water at Ambitle Island, 
Tutum Bay, E of New Ireland, PNG) 
 
McKenzie, K.G. & A.J. Keij (1977)- Pterobairdia (Ostracoda, Bairdiidae), a new genus from the Indo-West 
Pacific. Proc. Kon. Nederl. Akademie Wetenschappen, B, 80, 5, p. 367-374. 
(Recent ostracodes from East Indonesia Snellius Expedition, incl. Pterobairdia maddocksae n. sp.) 
 
Melis, R. & D. Violanti (2006)- Foraminiferal biodiversity and Holocene evolution of the Phetchaburi coastal 
area (Thailand Gulf). Marine Micropaleontology 61, p. 94-115. 
(Study of foraminifera from surface sediments from Phetchaburi coastal area, Thailand Gulf, from margin of 
vegetated zone, to depth of ~20m, and core in Mae Khlong delta plain. Area characterized by inflow of Mae 
Khlong river. Four assemblages of low diversity brackish-water faunas, with salinity controlling factor) 
 
Mertens, K.N., Y. Takano, M.J. Head and K. Matsuoka (2014)- Living fossils in the Indo-Pacific warm pool: a 
refuge for thermophilic dinoflagellates during glaciations. Geology 42, 6, p. 531-534. 
(Dinoflagellate 'refugium species' Dapsilidinium pastielsii thought to range from Eocene- E Pleistocene, but 
still living in SE Asia (Okinawa; Koror, Palau, Ambon, E Vietnam Sea and Philippines) 
 
Miao, Q. & R.C. Thunell (1993)- Recent deep-sea benthic foraminiferal distributions in the South China and 
Sulu Seas. Marine Micropaleontology 22, p. 1-32. 
(Benthic foraminifera in surface sediment samples from S China and Sulu Seas. Low abondances but high 
diversity. Four faunal assemblages: (1) Globocassidulina subglobosa/ Uvigerina <1500m; within oxygen 
minimum zone); (2) Bulimina aculeata between 1700-2000m in SE S China Sea, also associated with high 
organic carbon content; (3) Astrononion pusillum in S China Sea between 1500-3200 m; (4) below lysocline 
(∼3200m) in S China Sea agglutinated Rhabdammina abyssorum assemblage, in water mass that is highly 
undersaturated with respect to calcite. In Sulu Sea Pyrgo murrhina assemblage 1400-2200m; below 2200m 
assemblages dominated by Oridorsalis umbonatus) 
 
Miao, Q. & R.C. Thunell (1996)- Late Pleistocene-Holocene distribution of deep-sea benthic foraminifera in the 
South China Sea and Sulu Sea- palaeoceanographic implications. J. Foraminiferal Research 26, p. 9-23. 
 
Millett, F.W. (1898-1904)- Report on the Recent foraminifera of the Malay Archipelago collected by Mr. A. 
Durrand, parts I-XVII. J. Royal Microscopical Society, 1898-1904, p. 1-248. 
(Reprinted by Antiquariaat Junk, Lochem, 1970. 17 papers on foraminifera from samples collected by A. 
Durrand at 30 stations along transect from N Australia to Malay Peninsula) 
 
Minhat, F.I., P.R. Parham, M.L. Husain & B. Satyanarayana (2014)- Review of foraminiferal studies in 
nearshore Areas, Peninsular Malaysia. Geol. Soc. Malaysia, Nat. Geoscience Conf. (NGC) 2014, Trengganu, 
P063, p. 122-124. (Extended Abstract) 
(Brief review of current status of intertidal- shallow marine foraminiferal distribution work in Malaysia) 
 
Minhat, F.I., B. Satyanarayana, M.L. Husain & V.V.V. Rajan (2016)- Modern benthic foraminifera in subtidal 
waters of Johor: implications for Holocene sea-level change on the East coast of Peninsular Malaysia. J. 
Foraminiferal Research 46, 4, p. 347-357. 
(Modern subtidal benthic foraminifera on E coast of Johor 279 species, dominated by Asterorotalia pulchella 
(= A. tripinosa), Discorbinella bertheloti, Pseudorotalia indopacifica, Ammonia and Cavarotalia annectens. 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 91

Agglutinated species Textularia pseudosolita, T. agglutinans, Bigenerina nodosaria and T. foliacea in middle-
shelf (>20m), calcareous genera Elphidium, Pararotalia and Ammonia in inner-shelf (<20m)) 
 
Minhat, F.I., K. Yahya, A. Talib & O. Ahmad (2013)- A survey of benthic foraminiferal assemblages in tropical 
coastal waters of Pulau Pinang, Malaysia. Tropical Life Sciences Research 24, 1, p. 35-43. 
(Samples from subtidal zone to 1200m offshore Pinang Island, Malacca Straits, in water depths 1.5-10m with 9 
nine genera of foraminifera, dominated Ammonia, Bigenerina, Ammobaculites and Elphidium) 
 
Minhat, F.I., K. Yahya, A. Talib & O. Ahmad (2014)- Benthic foraminiferal distributions as bioindicators in 
coastal waters of Penang National Park, Malaysia. J. Foraminiferal Res. 44, 2, p. 143-150. 
(Distribution of benthic foraminifera off NW corner of Penang Island. Water depths 1.5-10 m, with 
predominantly muddy substrate. All assemblages dominated by Ammonia; also Elphidium, Ammobculites, etc.) 
 
Mohamed, Mahani, S. Jirin, S.S. Hasan & N. Mohsin (2010)- Biofacies characterisation in the marginal marine 
environments of the Malay Basin using agglutinated foraminifera. Petrol. Geosc. Conf. Exhib. (PGCE), Kuala 
Lumpur 2010, p.  (Extended Abstract) 
(Malay Basin dominated by paralic facies, where agglutinated foraminifera are useful in characterising 
biofacies. Three modern localities studied for biofacies analogs: Sedili Besar Estuary, Klang-Langat Delta and 
Pahang River Delta. Occurrences of species such as Ammobaculites exiguus, Textularia sp and Arenoparrella 
mexicana used to differentiate nearshore, shallow marine and brackish intertidal depositional settings) 
 
Mohamed, Mahani, S.S. Hasan & S. Jirin (2014)- Recent agglutinated foraminiferal trends and assemblages of 
the Sedili Besar River and its adjacent offshore area, southeastern Peninsular Malaysia. Berita Sedimentologi 
29, p. 73-79. 
(online at: www.iagi.or.id/fosi) 
(Distribution of Recent foraminifera from Sedili river estuary to shallow marine offshore S China Sea along SE 
coast of Malay Peninsula. Calcareous forms increase with water depth, agglutinated foraminifera show reverse 
trend. Five biofacies zones differentiated, coinciinge with the upper brackish intertidal, lower brackish 
intertidal, estuary mouth, beach/nearshore and inner shelf depositional settings) 
 
Mohamed, Mahani, S.S. Hasan, A.M. Yakzan & S. Jirin (2011)- Agglutinated foraminiferal trends and 
assemblages of the Sedili Besar River and its offshore area, southeastern Peninsular Malaysia. In: M.A. 
Kaminski & S. Filipescu (eds.) Proc. 8th Int. Workshop on agglutinated foraminifera, Romania, Grzybowski 
Found. Spec. Publ. 16, p. 131-136. 
(Similar to paper above) 
 
Mohamed, Mahani, S. Jirin & S.S. Hasan & N. Mohsin (2011)- Salinity stratification and its effects on the 
Malay Basin biofacies assemblages. In: Petroleum Geology Conference and Exhibition 2011, Kuala Lumpur, 
Poster 7, p. 141-143.   (Extended Abstract) 
(Foraminifera in Sedili Besar River Estuary dominated by Ammonia cf. takanabensis (also identified as 
Ammonia beccarii) in stratified water column of marine base and freshwater top. In Klang-Langat and Pahang 
Deltas, where minimal salinity stratification, Ammonia assemblages are quite scattered. Agglutinated forms 
(mainly Arenoparrella group) dominate less stratified water column) 
 
Mohan, P.M., P. Dhivya & K. Narayanamurthy (2013)- Distribution of live planktonic and benthic foraminifera 
in the shelf off Port Blair and Hut Bay, Andaman Group of Islands, India. In: K. Venkataraman et al. (eds.) 
Ecology and conservation of tropical marine faunal communities, Springer-Verlag, Berlin, p. 19-42. 
(189 shelfal marine foram species off Andaman Islands (no water depths of sample locations given)) 
 
Montaggioni, L.F. & M.T. Venec-Peyre (1993)- Shallow-water foraminiferal taphocoenoses at Site 821: 
implications for the Pleistocene evolution of the central Great Barrier Reef shelf, Northeastern Australia. In: 
J.A. McKenzie et al. (eds.) Proc. Ocean Drilling Program (ODP), Scient. Results, 133, p. 365-378. 
(online at: www-odp.tamu.edu/publications/133_SR/VOLUME/CHAPTERS/sr133_26.pdf) 
(Useful overview of foram distribution on and around Great Barrier reef) 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 92

 
Morley, R.J., H.P. Morley, A.A.H. Wonders, Sukarno & S. van der Kaars (2004)- Biostratigraphy of modern 
(Holocene and Late Pleistocene) sediment cores from Makassar Straits. In: R.A. Noble et al. (eds.) Proc. 
Deepwater and frontier exploration in Asia and Australasia, Indon. Petroleum Assoc., Jakarta 2004, p. 361-371. 
(Palynology and foraminifera from two shallow Late Pleistocene- Holocene cores from Makassar Straits and 
offshore SW Sulawesi) 
 
Mostafawi, N. (1992)- Rezente Ostracoden aus dem mittleren Sunda-Schelf, zwischen der Malaiischen 
Halbinsel und Borneo. Senckenbergiana Lethaea 72, p. 129-168. 
(‘Recent ostracods from the central part of the Sunda Shelf, between the Malay Peninsula and Borneo’. 116 
species of Recent ostracodes in 44 seafloor samplesalong W-E transect , all <100m depth. Four new 
genera.Major control on abundance / diversity appears to be substrate. Many species range across all water 
depths, some more diagnostic for water depth: (1) < ~50m with Atjehella kingmai, Keijia spp., Hemicytheridea 
cf. oculosa, etc.; (2) >50m with Abracythereis malaysiana, Bythocytheridea carinatum, etc.) 
 
Mostafawi, N., J.P. Colin & J.F. Babinot (2005)- An account on the taxonomy of ostracodes from recent reefal 
flat deposits in Bali, Indonesia. Revue Micropaleontologie 48, p. 123-140. 
(Ostracods from recent reefal flat sample off Sanur, SE Bali, at depth of ~1.5m. Assemblage of 34 species, 
dominated by Loxoconcha peterseni, Auradilus convolutus, A. australiensis, Paranesidea conulifera, etc. Fauna 
belongs to East Indian biogeographical province of Titterton and Whatley (1988) in tropical littoral zone of 
Indo-W Pacific. Associated with foraminifera Schlumbergella floresiana, Calcarina hispida, etc.) 
 
Muller, G.W. (1906)- Die Ostracoden der Siboga-Expedition. In: M. Weber (ed.) Siboga Expeditie, Uitkomsten 
op zoologisch, botanisch, oceanographisch en geologisch gebied, Monograph 30, Brill, Leiden, 40, p. 1-40 + 
Plates. 
(online at: http://ia800807.us.archive.org/26/items/dieostracodender00mlle/dieostracodender00mlle.pdf) 
('The ostracodes of the Siboga Expedition'. 56 Recent species from shallow to deep water seafloor samples of 
1899-1900 Siboga Expedition. Material unusually rich in Cypridinids (25 species, 15 new). Halocypriden 
mainly at depths>750m. Cypridiniden generally <70m) 
 
Muller, J. (1965)- Palynological study of Holocene peat in Sarawak. In: Symposium on ecological research in 
humid tropics vegetations, Kuching, Sarawak. UNESCO, p. 147-156. 
 
Murphy, S. (1996)- Distribution and ecology of Holocene foraminifera within the Lassa distributary of the 
Rajang River delta, Sarawak, East Malaysia. M.S. Thesis, Southern Illinois University, Carbondale, p. 1-121. 
(Unpublished) 
 
Murray, J.W. (1994)- Larger foraminifera from the Chagos Archipelago: their significance for Indian Ocean 
biogeography. Marine Micropaleontology 24, p. 43-55. 
(Chagos Archipelago is thin limestone cap on Eocene volcanic basement in central Indian Ocean. Principal 
larger foraminifera in surface samples from 0-43m. Amphisorus hemprichii and Sorites orbiculus widespread in 
shallow lagoon Heterostegina depressa patchy distribution, most common between 18-25m. Operculina 
ammonoides generally in deeper lagoon, below 12m) 
 
Murray, J.W. (2006)- Ecology and applications of benthic foraminifera. Cambridge University Press, New 
York, p. 1-426. 
 
Murray, J.W. & C.W. Smart (1994)- Distribution of smaller benthic foraminifera in the Chagos Archipelago, 
Indian Ocean. J. Micropalaeontology 13, 1, p. 47-53. 
(online at: https://www.j-micropalaeontol.net/13/47/1994/jm-13-47-1994.pdf) 
(Chagos Archipelago in C Indian Ocean close to the equator. Relatively high energy conditions in shallow 
waters around reefs. On oceanic side of atoll reefs Amphistegina lessonii dominant, with minor miliolidsand up 
to 20% planktonics. Lagoon assemblages dominated by Calcarina calcar, with minor miliolids) 
 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 93

Muruganantham, M. & P.M. Mohan (2015)- First report of three benthic foraminifera from the waters of 
Andaman Islands, India. Biodiversity Journal 6, 4, p. 789-794. 
(online at: www.biodiversityjournal.com/pdf/6(4)_789-794.pdf) 
(Living benthic foraminifera Nevillina coronata, Sigmoihauerina involuta and Loxostomina limbata reported 
from inner shelf regions of Andaman Islands. Nevillina coronata very common in NE, flourishing in low T of 
rainy season, while two other species abundant in non rainy months) 
 
Muruganantham, M. & P.M. Mohan (2015)- The assemblages of benthic foraminifera In the muddy and sandy 
sediments of Andaman Islands. J. Andaman Science Association 20, 2, p. 199-208. 
(online at: http://asapb.org/15%20-%20The%20Assemblages%20of%20Benthic.pdf) 
(28 species of tropical marginal- shallow marine benthic foraminifera around South Andaman Island) 
 
Muruganantham, M., P. Ragaven & P.M. Mohan (2017)- Diversity and distribution of living larger foraminifera 
from coral reef environments, South Andaman Islands, India. J. Foraminiferal Research 47, 3, p. 252-257. 
(Larger foraminifera at six reef sites (4-30 m) around South Andaman Islands 16 species, incl. Amphistegina 
lessonii, A. radiata and Calcarina spengleri) 
 
Myers, E.H. (1945)- Recent studies of sediments in the Java Sea and their significance in relation to 
stratigraphic and petroleum geology. In: P. Honig & F. Verdoorn (eds.) Science and scientists in the 
Netherlands Indies, New York, p. 265-269. 
 
Newsome, J. & J.R. Flenley (1988)- Late Quaternary vegetational history of the Central Highlands of Sumatra. 
II. Palaeopalynology and vegetational history. J. Biogeography 15, p. 555-578. 
(Late Quaternary pollen from two swamps at ~1500 m asl in Sumatran Highlands (Danau di Atas, Telago). In 
Late Pleistocene vegetation zones depressed by ~800m and mean T 1.6- 5.2 °C cooler than now) 
 
Ngisomuddin, Akmaluddin & H. Amijaya (2007)- Benthic foraminifera as indicator of Recent tsunami deposit 
sources at Pangandaran coast, Ciamis and Parangendog coast, Yogyakarta. Proc. Joint Conv. 36th IAGI, 32nd 
HAGI, and 29th IATMI, Bali 2007, p. 1110a-d. 
(Recent tsunami deposit from Pangandaran with Ammonia, Elphidium, Amphistegina, Cibicide., Biginerina. 
Bolivina, Bathysiphon, Nodosaria and Quinqueloculina, suggesting source from shallow to deep marine 
environents. Recent tsunami sediments at Parangendog Beach with Ammonia beccarii and Elphidium advenum, 
suggesting sediments came from lagoonal to shallow marine environment) 
 
Nor Faiz, N. & R. Omar (2009)- Ostrakod baharu di dalam sedimen luar pantai di Sekitar Pulau Tioman, 
Pahang. Sains Malaysiana 38, 1, p. 9-20. 
('Recent Ostracoda in offshore sediment around Pulau Tioman, Pahang'. 34 species of ostracodes in shallow 
waters around Tioman Island. Most common species Loxoconcha paiki, Pistocythereis bradyi, Venericythere 
papuensis) 
 
Nugroho, S.H. (2018)- State of knowledge on marine palynology in Indonesia. Proc. Global Colloquium on 
GeoSciences and Engineering, Bandung 2017, IOP Conf. Series, Earth Environm. Science 118, 012012, p. 1-7. 
(online at: http://iopscience.iop.org/article/10.1088/1755-1315/118/1/012012/pdf) 
(Brief review of Quaternary (displaced) spores-pollen studies in marine environments in Indonesia) 
 
Nurani, N., L. Jurnaliah & Winantris (2014)- Penentuan spesies foraminifera bentonik kecil dominan pada 
perairan Semarang, Provinsi Jawa Tengah. Bull. Scientific Contr. (UNPAD) 12, 1, p. 1-7. 
(online at: http://jurnal.unpad.ac.id/bsc/article/view/8364/3885) 
('Determination of small benthic foraminifera species dominant in the waters of Semarang, C Java Province'. 
Foraminifera in 20 samples from 38-54m in Java Sea N of Semarang dominated by Heterolepa (36%), 
Anomalina, Ammonia spp. (12%), Pseudorotalia, Quinqueloculina spp. (9%) and Asterorotalia trispinosa(6%)) 
 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 94

Nurdin, N., L. Gustiantini, S. Marina & M. Yosi (2014)- Analyses of foraminifers microfauna as environmental 
bioindicators in Kotok Besar, Kotok Kecil and Karang Bongkok Islands, Kepulauan Seribu, DKI Jakarta 
Province. Bull. Marine Geol. 29, 1, p. 21-28. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/bomg/article/view/62/63) 
(Kepulauan Seribu (Thousand Islands) samples from coral reefs with ~20 genera of benthic foraminifera, 
dominated by Amphistegina and Calcarina, also Operculina, Quinqueloculina, Peneroplis, and Discorbis) 
 
Nurdin, N. & I.R. Silalahi (2014)- Distribusi foraminifera bentik di perairan Aceh. J. Geologi Kelautan 12, 1, p. 
25-31. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/jgk/article/view/243/233) 
('Distribution of benthic foraminifera in Acaeh waters'. Shallow marine foraminifera distribution off NW tip of 
Sumatra, in water depths of 7-170m. 45 species of benthic foraminifera, dominated by Amphistegina papillosa. 
Ammonia tepida dominant in N part of Weh island) 
 
Okada, H. (1983)- Modern nannofossil assemblages in sediments of coastal and marginal sea along the Western 
Pacific Ocean. Utrecht Micropal. Bull. 30, p. 171-187. 
(On distribution of modern calcareous nannofossils off Japan, Taiwan, Gulf of Thailand (mainly Emiliania 
huxleyi, Gephyrocapsa oceanica, Florisphaera profunda; G. oceanica most abundant in coastal stations) and 
Arafura Sea- Gulf of Carpenteria (mainly G. oceanica and E. huxleyi; F. profunda rel. rare). F. profunda 
dominates associations in deep basins) 
 
O'Neill, M. (1986)- Distribution and ecology of Recent foraminifera from Pulau Pari (Pulau Seribu), West Java 
Sea. p.  
 
Ongkosongo, O.S.R., S. Soeka & Susmiati (1979)- Foraminifera Resen dari daerah kehidupan hutan bakau di 
Teluk Ambon. Proc. Seminar Ekosistem Hutan Mangrove, Jakarta 1978, p. 129-138. 
('Recent foraminifera from mangrove forests in Ambon Bay' (see also Suhartati Natsir 2010)) 
 
Oostingh, C.H. (1923)- Recent shells from Java, Part I. Gastropoda. Meded. Landbouwhoogeschool 
Wageningen 26, 3, Verhandelingen, p. 1-174. 
 
Oostingh, C.H. (1931)- Beitrage zur Kenntnis der Molluscenfauna von Sud Sumatra. Archiv fur 
Molluscenkunde 63, 4-6, p. 166-255. 
('Contributions to the knowledge of the mollusc fauna of S Sumatra'. Listings of recent molluscs from 
southernmost Sumatra, along Sunda straits) 
 
Oppenoorth, W.F.F. (1920)- het gebruik der microfauna voor de kennis der stratigrafie van het jong-tertiair ten 
behoeve van olie-opsporingen. Meded. Algemeen Ingenieurs Congres, Batavia 1920, 5, Mijnbouw en Geologie, 
Prae-advies 5, p. 3-4. 
('The use of microfauna for the knowledge of stratigraphy of the Late Tertiary, as needed for oil exploration'. 
Brief pamphlet promoting use of foraminifera for oilfield stratigraphic subdivision)) 
 
Orpin, A.R., D.W. Haig & K.J. Woolfe (1999)- Sedimentary and foraminiferal facies in Exmouth Gulf, in arid 
tropical northwestern Australia. Australian J. Earth Sci. 46, 4, p. 607-621. 
(Recent foraminifera distribution in shallow water grab samples, Exmouth Gulf (generally <20m). Benthic 
foraminifera dominant; planktonics only 1-2%. Six cluster groups, mainly controlled by bottom sediment type) 
 
Palmieri, V. (1976)- Modern and relict foraminifera from the central Queensland continental shelf. Queensland 
Government Mining J. 77, p. 406-423. 
 
Panchang, R. & R. Nigam (2012)- High resolution climatic records of the past ~489 years from Central Asia as 
derived from benthic foraminiferal species, Asterorotalia trispinosa. Marine Geology 307-310, p. 88-104. 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 95

(Recent benthic foraminiferal distribution on Ayeyarwaddy Delta Shelf, off Myanmar shows Asterorotalia 
trispinosa has preference for low salinity. Variations in abundance used as proxy for delineation of past wet 
and dry periods: dry climate prior to 1650 AD and warm and wet climate since 1650 to present) 
 
Parker, J.H. (2009)- Taxonomy of foraminifera from Ningaloo Reef, Western Australia. Mem. Assoc. 
Australasian Palaeont. 36, p. 1-810. 
(Comprehensive inventory of modern foraminifera from 334 samples in 0-34m water depth of subtropical 
Ningaloo Reef in E Indian Ocean, off NW Australia. Descriptions and illustrations of 404 species) 
 
Parker, J.H. & E. Gischler (2011)- Modern foraminiferal distribution and diversity in two atolls from the 
Maldives, Indian Ocean. Marine Micropaleontology 78, p. 30-49. 
(Two coral-reef lagoons comprise eight foraminifera assemblages with 270 species. Three assemblages reefal 
and dominated by Amphistegina and Calcarina. One lagoon assemblage with abundant Ammonia and smaller 
miliolids. Species diversity in Maldives higher than W Indian Ocean, but not as high as central Indo-Pacific) 
 
Pflaumann, U. & Z. Jian (1999)- Modern distribution patterns of planktic foraminifera in the South China Sea 
and Western Pacific: a new transfer technique to estimate regional sea-surface temperatures. Marine Geology 
156, 1, p. 41-83. 
 
Pickett, E.J., S.P. Harrison, G. Hope, K. Harle, J.R. Dodson, A.P. Kershaw, I.C. Prentice, J. Backhouse et al. 
(2004)- Pollen based reconstructions of biome distributions for Australia, Southeast Asia and the Pacific 
(SEAPAC region) at 0, 6000 and 18,000 14C yr BP. J. Biogeography 31, p. 1381-1444. 
(Reconstruction of vegetation patterns in Australia and SE Asia in mid-Holocene and Last Glacial Maximum 
from pollen data. At 18ka SEAPAC region drier than today and, in tropics, colder) 
 
Pirrung, M., G. Buechel, U. Schulte-Vieting, B.W. Scharf & H.C. Treutler (2005)- Dating of lacustrine 
sediments from the tropical maar Ranu Klindungan, East Java (Indonesia). Zeitschrift Deutschen Gesellschaft 
Geowissensch. 156, 4, p. 557-571. 
(On Late Quaternary lake sediments from 126m deep volcanic maar lake near Pasuruan, E Java. Bottom 
sediments down to 1.06m sediment depth consist of calcareous diatom gyttja with frequent turbidites. Seasonal 
variations of terrigenic layers deposited during rainy season (November-April) and diatom gyttja layers with 
thin distal turbidites, deposited during dry season) 
 
Polhaupessy, A.A. (2009)- Pollen dispersal into the Liang Bua cave, Ruteng, Manggarai region, West Flores. J. 
Sumber Daya Geologi 14, 3 (147), p. 113-117. 
(Quaternary pollen grains in Liang Bua cave derived mainly from local upland vegation around cave) 
 
Polhaupessy, A.A. (2009)- Palynology of Togi Ndrawa cave, coastal area of Nias Island, North Sumatera. Bull. 
Marine Geol. 24, 2, p. 99-115. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/bomg/article/view/19/19) 
(Spores-pollen in 10 samples from Pleistocene- Holocene cave deposits on Nias) 
 
Poliakova, A. (2015)- The Late Holocene history of vegetation, climate, fire dynamics and human impacts in 
Java and Southern Kalimantan. Doct. Thesis Georg-August Universitat, Gottingen, p. 1-186. 
(online at: https://d-nb.info/1113875569/34) 
(Collection ofpapers/ manuscripts of palynological studies in four shallow cores in Holocene deposits in Java 
Sea off NE Java (Solo River) and S Kalimantan (off Jelai and Pembuang rivers)) 
 
Poliakova, A. & H. Behling (2015)- Pollen and fern spores recorded in recent and late Holocene marine 
sediments from the Indian Ocean and Java Sea in Indonesia. Quaternary Int. 392, p. 251-314. 
(Documentation of Quaternary and Recent pollen (138) and spores (41) in cores from coastal regions of Java 
Sea off SW Kalimantan and NE Java and in marine sediment trap off W Java) 
 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 96

Poliakova, A., K.A.F. Zonneveld, L.S. Herbeck, T.C. Jennerjahn, H. Permana, C. Kwiatkowski & H. Behling 
(2016)- High resolution multi-proxy reconstruction of environmental changes in coastal waters of the Java Sea, 
Indonesia, during the late Holocene. Palynology 41, 3, p. 297-310. 
(A 134-cm-long sediment core from ∼50 km off Pembuang River mouth, S Kalimantan. Mixed terrestrial and 
marine organic matter, with low pollen-spore concentrations. Dinoflagellate cysts mainly Operculodinium and 
Spiniferites with minor Impagidinium (mainly I. strialatum). After ca. 2480 cal yr BP, bottom waters became 
increasingly ventilated. After 1530 cal yr BP, more pronounced influence of Pembuang River indicated by 
nutrient-sensitive Lingulodinium machaerophorum and Nematosphaeropsis labyrinthus) 
 
Post, A.L., L. Sbaffi, V. Passlow & D.C. Collins (2009)- Benthic foraminifera as environmental indicators in 
Torres Strait- Gulf of Papua. In: B.J. Todd & H.G. Greene (eds.) Mapping the seafloor for habitat 
characterization, Geol. Assoc. Canada, Spec. Publ. 47, p. 329-348. 
(Study of benthic forams along transect from Fly River Delta to shelf edge (~140m depth), near N end of Great 
Barrier Reef. Three areas different benthic foram assemblages. High relict content in surface samples) 
 
Pudjoarinto, A. (1999)- Palynological evidence for environmental change in Dieng Highland. Indonesian J. 
Geography 31, 77-78, p. 11-24. 
(Palynology of 18m core from small lake in Dieng Plateau, C Java. Montane forest assemblages record climate 
changes) 
 
Rai, A.K. & V.B. Singh (2001)- Late Neogene deep-sea benthic foraminifera at ODP Site 762B, eastern Indian 
Ocean: diversity trends and palaeoceanography. Palaeogeogr. Palaeoclim. Palaeoecology 173, p. 1-8. 
(Pliocene-Pleistocene deep sea benthic foraminifera from ODP Site 762B off Exmouth Plateau. Species 
diversity inverse relationship with abundance of Uvigerina proboscidea and precentage infaunal taxa)) 
 
Rai, A.K. & V.B. Singh (2012)- Response of eastern Indian Ocean (ODP Site 762B) benthic foraminiferal 
assemblages to the closure of the Indonesian seaway. Oceanologia 54, 3, p. 449-472. 
(Pliocene-Pleistocene deep sea benthic foraminifera from ODP Site 762B off Exmouth Plateau in E Indian 
Ocean. Diverse fauna in E Pliocene (>3.5 Ma) relatively oligotrophic and warm bottom water conditions. At 
beginning of Late Pliocene (i.e. ∼ 3 ± 0.5 Ma) increase in Uvigerina proboscidea, infaunal taxa and high 
productivity taxa and decline in faunal diversity suggest development of pronounced upwelling. Reduced inflow 
of warm and oligotrophic water masses from SW Pacific to E Indian Ocean due to effective closure of 
Indonesian seaway increased surface water productivity. Closing of Indonesian seaway in Late Pliocene also 
responsible for cessation of warm, S-flowing Leeuwin Current) 
 
Rajshekhar, C. (2013)- The Late Holocene foraminifera from Andaman Islands, Andaman Sea, Bay of Bengal. 
In: K. Venkataraman et al. (eds.) Ecology and conservation of tropical marine faunal communities, Springer 
Verlag, p. 3-18. 
(S Andaman Island three distinct environments: rocky shore with Elpidium, Amphistegina; (2) sandy shore with 
common Calcarina and (3) intertidal muddy region with Trochammina inflata is common in intertidal clays) 
 
Rao, N.R., M. Jayaprakash & P.M. Velmurugan (2013)- The ecology of Asterorotalia trispinosa (Thalmann, 
1933)- new insights from Muthupet Lagoon, Southeast Coast of India. J. Foraminiferal Research 43, p. 14-20. 
(Asterorotalia trispinosa dominates sparse foraminiferal assemblage of shallow, mud-dominated Muthupet 
Lagoon on SE coast of India, where salinities are slightly lower than normal marine) 
 
Rasheed, D.A. (1968)- Distribution of foraminifera in the Coral Sea, South of Papua, New Guinea. Madras 
University J. B37-38, p. 73-80. 
 
Rasheed, D.A. (1968)- Some foraminifera belonging to Miliolidae and Opthalmididae from the Coral Sea, south 
of Papua, New Guinea. Madras University J. B37-38, p. 19-68. 
 
Rasheed, D.A. (1970)- Some Recent arenaceous foraminifera from the Coral Sea. south of Papua, New Guinea. 
Madras University J. B39-40, p. 41-58. 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 97

 
Rasheed, D.A. (1970)- Some recent calcareous foraminifera belonging to the families Peneroplidae. 
Alveolinellidae, Lagenidae and Polymorphinidae from the coral sea, South of Papua (New Guinea). Madras 
University J. B39-40, p. 77-110. 
 
Rasheed, D.A. (1970)- Some calcareous foraminifera belonging to the families Rotaiiidae, Cymboloporidae, 
Anomalinidae, Calcarinidae, Globigerinidae and Bulinidae from the Coral Sea, South of Papua (New Guinea). 
Madras University J. B 39-40, p. 150-201. 
 
Rasheed, D.A. (1971)- Some foraminifera belonging to Miliolidae and Ophthalmidiidae from the Coral Sea, 
South of Papua (New Guinea), Part II. J. Madras University B37-38, p. 150-201. 
 
Rathburn, A.E. & B.H. Corliss (1994)- The ecology of living (stained) deep-sea benthic foraminifera from the 
Sulu Sea. Paleoceanography 9, p. 87-150. 
(Deep-sea benthic foraminifera distibution in 8 box cores from 510-4515 m in thermospheric (>10°C) Sulu Sea. 
Site 510m dominated by Cibicidoides, Uvigerina, and Bolivina. 1005m core: mainly Siphonina Cibicidoides, 
Uvigerina. 2000-m cores: Cibicidoides, Gyroidinoides, and Oridorsalis. 3000 and 4000m cores: Cibicidoides 
bradyi and Oridorsalis umbonatus dominant. Infaunal Valvulineria mexicana in sediments of 4515m core. Low 
bottom water oxygen values do not necessarily yield 'low-oxygen taxa' like Bolivina, Uvigerina, Chilostomella, 
Bulimina and Globobulimina) 
 
Rathburn, A.E., B.H. Corliss, K.D. Tappa & K.C. Lohmann (1996)- Comparisons of the ecology and stable 
isotopic compositions of living (stained) benthic foraminifera from the Sulu and South China Seas. Deep Sea 
Research 1, 43, 10, p. 1617-1646. 
(Significant differences between living deep-sea benthic foraminifera in thermospheric (>10°C) environments 
of Sulu Sea and psychrospheric (<10°C) conditions in S China Sea. Gavelinopsis, Bolivinopsis, Astrononion, 
Osangularia and Ceratobulimina common taxa in S China Sea, but rare in Sulu Sea. Siphonina and 
Valvulineria dominant genera at certain depths in Sulu Sea, but rare in S China Sea. Differences result from 
large differences of bottom-water temperatures) 
 
Rathburn, A.E. & Q. Miao (1995)- The taphonomy of deep-sea benthic foraminifera: comparisons of living and 
dead assemblages from box and gravity cores taken in the Sulu Sea. Marine Micropaleontology 25, p. 127-149. 
(Benthic foraminifera from 500- 4000m water in Sulu Sea. Bolivina, Bulimina, Globobulimina, Chilostomella 
and Uvigerina most abundant <1500m, but rel. rare in deeper water. Dominant taxa below 2000m Cibicidoides 
bradyi and Oridorsalis umbonatus) 
 
Reeves, J.M. (2004)- The use of ostracoda in the palaeoenvironmental reconstruction of the Gulf of Carpenteria, 
Australia, from the last interglacial to present. Ph.D. Thesis University of Wollongong, p. 1-447. 
(http://ro.uow.edu.au/cgi/viewcontent.cgi?filename=0&article=1211&context=theses&type=additional) 
 
Reeves, J.M., A.R. Chivas, A. Garcia & P. De Deckker (2007)- Palaeoenvironmental change in the Gulf of 
Carpentaria (Australia) since the last interglacial based on Ostracoda. Palaeogeogr. Palaeoclim. Palaeoecology 
246, p. 163-187. 
(Throughout last glacial cycle, region between Australia and New Guinea (now Gulf of Carpentaria) oscillated 
from open shallow marine conditions to freshwater lake behind Arafura sill. Six ostracod biofacies in last 130 
ka: (1) open shallow marine with bairdiids, pectocytherinids, cytherettids; (2) shallow marine dominated by 
Cytherella and Hemikrithe; (3) marginal marine with Xestoleberis and Praemunita; (4) tidal channel 
dominated by Loxoconcha; (5) estuarine with Venericythere and Leptocythere; (6) non-marine facies: brackish 
lagoon/lake dominated by Cyprideis and Leptocythere and freshwater with Ilyocypris, Cyprinotus and Cypretta. 
Also morphological variations within species tied to paleoenvironments) 
 
Renault-Miskovsky, J. & A.M. Semah (1998)- Palynology of the Quaternary in temperate and ropical areas: 
chronostratigraphy, palaeoclimatology and vegetal environment of fossil man. In: N.M. Dutta et al. (eds.) 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 98

Current concepts in pollen-spore and biopollution research (S. Chandra volume), Research Period. Publ. House, 
Houston, p. 297-317. 
(online at: http://horizon.documentation.ird.fr/exl-doc/pleins_textes/pleins_textes_7/b_fdi_53-
54/010021194.pdf) 
(General review of spores-pollen studies and applications in chronostratigraphy, paleoclimate and 
paleoenvironments. With examples from SE Asia, including work on Java Pleistocene hominid sites and 
Pleistocene climate changes on New Guinea, Sumatra, etc.) 
 
Renema, W. (2003)- Larger foraminifera on reefs around Bali. Zool. Verhandelingen, Leiden, 345, p. 337-366. 
(online at: www.repository.naturalis.nl/document/46850) 
(Recent larger foraminifera from Bali total 19 species. Species richness similar to SW Sulawesi and Cebu, but 
different composition. Schlumbergerella locally abundant and geographically restricted to Lesser Sunda 
Islands and Java. Very low abundance of imperforate species probably due to climatic or oceanographic 
parameters, most likely periodic upwelling, which causes seasonal seawater temperature drops) 
 
Renema, W. (2005)- Depth estimation using diameter-thickness ratios in larger benthic foraminifera. Lethaia 
38, p. 137-141. 
(Diameter-thickness ratio (D/T) of Amphistegina and Operculina varies with depth. Increased turbulence 
thickens test, whilst decreased light intensity causes flatter tests) 
 
Renema, W. (2006)- Large benthic foraminifera from the deep photic zone of a mixed siliciclastic-carbonate 
shelf off East Kalimantan, Indonesia. Marine Micropaleontology 58, p. 73-82. 
(Modern large benthic forams on Berau shelf 2 to 3 depth-controlled assemblages: shallow (20-50m; 
dominated by Operculina ammonoides) and deeper (50-85m; dominated by Operculina complanata and 
Planostegina operculinoides). Deepest living LBF at 115m. Cycloclypeus carpenteri between 55-95m) 
 
Renema, W. (2006)- Habitat variables determining the occurrence of large benthic foraminifera in the Berau 
area (East Kalimantan, Indonesia). Coral Reefs 25, 3, p. 351-359. 
(Composition of larger foram assemblages (35 species) on Berau carbonate shelf with barrier reef system and 
some reefs outside barrier. Four clusters corresponding to substrate type) 
 
Renema, W. (2008)- Habitat selective factors influencing the distribution of larger benthic foraminiferal 
assemblages over the Kepulauan Seribu. Marine Micropaleontology 68, p. 286-298. 
(On distribution of symbiont-bearing larger foraminifera on 'Thousand Islands' off Jakarta. Diversity and 
habitat fractionation increases as terrestrial and nutrient influence decline. Assemblages in nearshore reefs 
dominated by generalist species, while, additionally, more specialistic species occur at more offshore reefs) 
 
Renema, W. (2010)- Is increased calcarinid (foraminifera) abundance indicating a larger role for macro-algae in 
Indonesian Plio-Pleistocene coral reefs? Coral Reefs 29, p. 165-173. 
(Reefal habitats dominated by algae are inhabited by Calcarinidae larger foraminifera) 
 
Renema, W. (2018)- Terrestrial influence as a key driver of spatial variability in large benthic foraminiferal 
assemblage composition in the Central Indo-Pacific. Earth-Science Reviews, p.   (in press) 
 
Renema, W., R.J. Beaman & J.M. Webster (2013)- Mixing of relict and modern tests of larger benthic 
foraminifera on the Great Barrier Reef shelf margin. Marine Micropaleontology 101, p. 68-75. 
 
Renema, W., D.R. Bellwood, J.C. Braga, K. Bromfield, R. Hall, K.G. Johnson, P. Lunt et al. (2008)- Hopping 
hotspots: global shifts in marine biodiversity. Science 321, p. 654-657. 
(Fossil and molecular evidence reveals at least three hotspots of high marine biodiversity in past 50 million 
years. They moved across globe, with timing and locations coinciding with major tectonic events. Birth and 
death of successive hotspots highlights link between environmental change and biodiversity patterns. Antiquity 
of taxa in modern Indo-Australian Archipelago hotspot emphasizes role of pre-Pleistocene events) 
 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 99

Renema, W, B.W. Hoeksema & J.E. van Hinte (2001)- Larger benthic foraminifera and their distribution 
patterns on the Spermonde shelf, South Sulawesi. Zool. Verhandelingen 334, p. 115-149. 
(online at: www.repository.naturalis.nl/document/46294) 
(Distribution patterns of 20 species of larger benthic foraminifera in Spermonde Archipelago, off SW Sulawesi. 
13 transects sampled, down to 33m water depth. Substrate type, hydrodynamic energy, light intensity, nutrient 
availability and environmental stabiltity determine distribution) 
 
Renema, W. & J. Hohenegger (2005)- On the identity of Calcarina spengleri (Gmelin 1791). J. Foraminiferal 
Research 35, p. 15-21. 
(online at: http://jfr.geoscienceworld.org/content/35/1/15.full.pdf) 
(On identity of Recent reef dwelling larger foram Calcarina spengleri (Gmelin 1791). Commonly confused with 
Calcarina mayori Cushman 1924, C. gaudichaudii d’Orbigny 1840 and C. hispida Brady 1876) 
 
Renema, W. & S.R. Troelstra (2001)- Larger foraminifera distribution on a mesotrophic carbonate shelf in SW 
Sulawesi (Indonesia). Palaeogeogr. Palaeoclim. Palaeoecology 175, p. 125-146. 
(Modern larger foram distribution on Spermonde Shelf) 
 
Robles, E. (2007)- Palynological investigation of a laminated sediment core from Lake Guyang Warak, Java, 
Indonesia. Masters Thesis Museum Nat. Histoire Naturelle Paris, p. 1-53.   (Unpublished) 
(online at: http://hopsea.mnhn.fr/pc/thesis/Emil_Robes_2007.pdf) 
(Palynology of Quaternary lake deposits on karst surface of Gunung Sewu (Southern Mountains), C Java) 
 
Romero, O.E., M. Mohtadi, P. Helmke & D. Hebbeln (2012)- High interglacial diatom paleoproductivity in the 
westernmost Indo-Pacific Warm Pool during the past 130,000 years. Paleoceanography 27, PA3209, p. 1-14. 
(online at: http://onlinelibrary.wiley.com/doi/10.1029/2012PA002299/epdf) 
(Late Pleistocene diatoms in core GeoB10038-4 off S Sumatra show highest paleoproductivity during 
interglacials, due to nutrient input after rise in sea level. In Marine Isotope Stage 5 response of diatom 
productivity and upwelling intensity to boreal summer insolation. Resting spores of Chaetoceros, typical of 
nutrient-rich waters, dominant during periods of highest diatom paleoproductivity) 
 
Rottger, R., R. Kruger & S. de Rijk (1990)- Larger Foraminifera; variation in outer morphology and prolocular 
size in Calcarina gaudichaudii. J. Foraminiferal Research 20, 2, p. 170-174. 
(online at: http://jfr.geoscienceworld.org/content/20/2/170.full.pdf) 
(Study of larger foram Calcarina gaudichaudii, abundant in high-energy shallow reefal facies of W Pacific. 
Based on material from Adorius island, Micronesia and Komodo island, Indonesia)) 
 
Rositasari, R. (1990)- Calcarina sebagai genus penciri lingkungan terumbu karang Resen. Proc. 17th Ann. 
Conv. Indon. Assoc. Geol. (IAGI), Jakarta 1988, p. 79-85. 
(On Calcarina larger foram in Recent reefal limestone deposits. Calcarina spp. dominant on Recent reefs of 
Pulau Seribu (C. calcar, C. spengleri, C. venusta)) 
 
Rositasari, R. (1993)- Foraminifera sebagai bioindikator lingkungan tercemar. Proc. 22nd Ann. Conv. Indon. 
Assoc. Geol. (IAGI), Bandung, 2, p. 1091-1199. 
('Foraminifera as bioindicators for contaminated deposits'. Foraminifera from Jakarta Bay and Sunda Straits) 
 
Rositasari, R. (2010)- Recent foraminifera communities in Makassar Strait. J. Coastal Development 14, p. 26-
34. 
(Globigerina ooze forms major fraction of bottom sediment in Makassar Strait. Diversity and richness of 
benthic foraminifera decrease with water depth. High abundance of Uvigerina asperula may be proxy of oxygen 
minimum zone) 
 
Rositasari, R. (2010)- Karakteristik komunitas foraminifera di perairan Teluk Jakarta. J. Ilmu dan Teknologi 
Kelautan Tropis 3, 2, p. 100-111. 
(online: http://repository.ipb.ac.id/bitstream/handle/123456789/53434/08%20Karakteristik%20Komunitas.pdf) 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 100

(The characteristics of the foraminiferal community in Jakarta Bay'. Benthic foraminifera in Jakarta Bay: (1) 
coastal water and estuary dominated by Ammonia beccarii; (2) Calcarina and other larger foraminifera 
common in coral reef area; (3) Elphidium and Nonion depressulum common in open waters area. Higher 
diversity than coastal water of Semarang and Cirebon. Reef area has highest diversity) 
 
Rositasari, R. & L. Effendi (1994)- Foraminifera aglutinin dan kemungkinan pengaplikasiannya sebagai 
indikator lingkungan yang mengalami tekanan. Proc. 23rd Ann. Conv. Indon. Assoc. Geol. (IAGI), Jakarta, 1, p. 
155-161. 
('Agglutinated foraminifera and possible application as indicators of environments under stress'. Discussion of 
agglutinated foraminifera and presence in shallow, brackish waters of coastal creeks around Jakarta Bay. Main 
taxa Eggerella, Ammobaculites angglutinans, Trochammina, Haplophragmoides, Textularia conica, 
Cyclammina pusilla, etc.) 
 
Rositasari, R., Suhartati M.N., T. Susana & Helfinalis (1994)- Tipe estuari sebagai faktor pembatas pada 
komunitas foraminifera; hasil penelitian di Muara Sungai Ciawi dan Muara Sungai Bekasi. Proc. 23rd Ann. 
Conv. Indon. Assoc. Geol. (IAGI), Jakarta, 1, p. 162-172. 
('Type of estuary as factor on foraminifera communities; results of study at mouths of Ciawi and Bekasi Rivers'. 
Ciawi river mouth (Ujung Kolon) with abundant Operculina ammonoides, Amphistegina lessonii, Calcarina 
calcar, Elphidium, Quinqueloculina, etc.. Bekasi river mouth dominated by Ammonia beccarii, Trochammina 
hadai and Ammobaculites agglutinans) 
 
Rottman, M.L. (1979)- Dissolution of planktonic foraminifera and pteropods in South China Sea sediments. J. 
Foraminiferal Research 9, p. 41-49. 
 
Rottman, M.L. (1980)- Net tow and surface sediment distributions of pteropods in the South China Sea region: 
comparison and oceanographic implications. Marine Micropaleontology 5, p. 71-110. 
(Distributions of Recent aragonitic pelagic pteropod species on Sunda Shelf and in Java Sea very similar, but 
some exceptions) 
 
Rowe, C., I.J. McNiven, B. David, T. Richards & M. Leavesley (2013)- Holocene pollen records from Caution 
Bay, southern mainland Papua New Guinea. The Holocene 23, 8, p. 1130-1142. 
(Palynological data from tide-dominated shoreline of Caution Bay, W of Port Moresby, PNG, suggest late-
Holocene mangrove to mudflat transition) 
 
Rugmai, W., P.J. Grote, C. Chonglakmani, R. Zetter & D.K. Ferguson (2008)- A Late Pleistocene palynoflora 
from the coastal area of Songkhla Lake, southern Thailand. Science Asia 34, p. 137-145. 
(online at: http://scienceasia.org/2008.34.n2/scias34_137.pdf) 
 
Rymer-Jones, F.W.O. (1874)- On some Recent forms of Lagenae from deep-sea soundings in the Java Seas. 
Trans. Linnean Soc. London, 30, 1, p. 45-69. 
(On many 'varieties' of Lagena vulgaris (incl. Oolina) from seafloor samples at 1080 fathoms, 10 miles S of 
'Sandalwood Island' (= probably Sumba, but lat-longs closer to South Bali; unlikely from Java Sea). Many now 
viewed as species. Associated with common Rotalia, Uvigerina, Bulimina, Globigerina, diatoms, ostracods, 
sponge needles, etc.) 
 
Sakai, K. & M. Nishimura (1980)- Population study of the benthic foraminifer Baculogypsina sphaerulata on 
the Okinawan Reef Flat and preliminary estimation of its annual production. Proc. Fourth Int. Coral Reef 
Symposium, Manila, 2, p. 736-766. 
 
Sarasin, P. & F. Sarasin (1897)- Ueber die Molluscenfauna der grossen Susswasser Seen von Central-Celebes. 
Zoologischer Anzeiger 20, 536, p. 241-245. 
('On the mollusc fauna of the large freshwater lakes of Central Sulawesi') 
 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 101

Sathyanarayana, B., M.L. Husain, R. Ibrahim, S. Ibrahim & F.D. Guebas (2014)- Foraminiferal distribution and 
association patterns in the mangrove sediments of Kapar and Matang, West Peninsular Malaysia. J. 
Sustainability Science Management 9, p. 32-48. 
(online at: www.ulb.ac.be/sciences/biocomplexity/pub/Satyanarayanaetal_2014_JSustainSciManage.pdf) 
(28 foram species in mangrove surface sediment on W coast of Malay Peninsula. Calcareous forms mainly 
Ammonia beccarii and Buccella frigida. Agglutinated species mainly Arenoparrella and Haplophragmoides) 
 
Sawai, Y., K. Jankaew,M.E. Martin, A. Prendergast, M. Choowong &, T. Charoentitirat (2009)- Diatom 
assemblages in tsunami deposits associated with the 2004 Indian Ocean tsunami at Phra Thong Island, 
Thailand. Marine Micropaleontology 73, 1, p. 70-79. 
(Diatom assemblages in fining-upward m-f sandy deposits of 2004 tsunami at Phra Thong Island, Thailand: (1) 
lowermost sand mainly unbroken beach and subtidal species that live attached to sand grains; (2) shift to 
marine planktonic species in middle of the bed and (3) mix of freshwater, brackish, and marine species near 
top. Trends are consistent with expected changes in current velocities of tsunami through time) 
 
Schepman, M.M. (1908)- The Prosobranchia of the Siboga Expedition, Part I. Rhipidoglossa and Docoglossa. 
In: M. Weber (ed.) Siboga Expeditie, Uitkomsten op zoologisch, botanisch, oceanographisch en geologisch 
gebied verzameld in Nederlandsch Oost-Indie 1899-1900, Monographie 49a, Brill, Leiden, p. 1-107. 
(online at: https://ia600405.us.archive.org/32/items/prosobranchiaofs13sche/prosobranchiaofs13sche.pdf) 
('The Prosobranchs of the Siboga Expedition'. First of series of six monographs published in 1908-1913 on 
Recent marine gastropods from Indonesia, collected during Siboga Expediton 1899-1900) 
 
Schepman, M.M. (1909)- The Prosobranchia of the Siboga Expedition, Part II. Taenioglossa and Ptenoglossa. 
In: M. Weber (ed.) Siboga Expeditie, Uitkomsten op zoologisch, botanisch, oceanographisch en geologisch 
gebied verzameld in Nederlandsch Oost-Indie 1899-1900, Monographie 49b, Brill, Leiden, p. 108-231. 
('The Prosobranchs of the Siboga Expedition, Part II, Taenioglossa and Ptenoglossa'. Part 2 of series of six 
monographs on Recent marine gastropods from Indonesia, collected during Siboga Expediton 1899-1900) 
 
Schepman, M.M. (1909)- The Prosobranchia of the Siboga Expedition, Part III. Gymnoglossa. In: M. Weber 
(ed.) Siboga Expeditie, Uitkomsten op zoologisch, botanisch, oceanographisch en geologisch gebied verzameld 
in Nederlandsch Oost-Indie 1899-1900, Monographie 49c, Brill, Leiden, p. 233-246. 
('The Prosobranchs of the Siboga Expedition, Part III, Gymnoglossa'. 32 species. Part 3 of series of six 
monographs on Recent marine gastropods from Indonesia, collected during Siboga Expediton 1899-1900) 
 
Schepman, M.M. (1911)- The Prosobranchia of the Siboga Expedition, Part IV. Rachiglossa. In: M. Weber (ed.) 
Siboga Expeditie, Uitkomsten op zoologisch, botanisch, oceanographisch en geologisch gebied verzameld in 
Nederlandsch Oost-Indie 1899-1900, Monographie 49d, Brill, Leiden, p. 247-364. 
(online at: http://ia600409.us.archive.org/26/items/sibogaexpeditie58sibo/sibogaexpeditie58sibo.pdf)  
('The Prosobranchs of the Siboga Expedition, Part IV, Rachiglossa'. Part 4 of series of six monographs on 
Recent marine gastropods from Indonesia, collected during Siboga Expediton 1899-1900) 
 
Schepman, M.M. (1911)- The Prosobranchia of the Siboga Expedition, Part V. Toxoglossa. In: M. Weber (ed.) 
Siboga Expeditie, Uitkomsten op zoologisch, botanisch, oceanographisch en geologisch gebied verzameld in 
Nederlandsch Oost-Indie 1899-1900, Monographie 49e, Brill, Leiden, p. 365-452. 
('The Prosobranchs of the Siboga Expedition, Part V, Toxoglossa'. Part 5 of series of six monographs on Recent 
marine gastropods from Indonesia, collected during Siboga Expediton 1899-1900) 
 
Schepman, M.M. (1913)- The Prosobranchia of the Siboga Expedition, Part VI. Pulmonata and Opisthobranchia 
Tectibranchiata, tribe Bullomorpha. In: M. Weber (ed.) Siboga Expeditie, Uitkomsten op zoologisch, botanisch, 
oceanographisch en geologisch gebied verzameld in Nederlandsch Oost-Indie 1899-1900, Monographie 49f, 
Brill, Leiden, p. 453-494. 
('The Prosobranchs of the Siboga Expedition, Part VI, Pulmonata and Opisthobranchia, Tectibranchiata, tribe 
Bullomorpha'. Part 6 of series of six monographs on Recent gastropods from Indonesia, collected during 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 102

Siboga Expediton. 19 species of land- and freshwater molluscs (2 new), 41 species of Opisthobranchia 
Tectibranchiata Bullomorpha with 15 new sp.) 
 
Schmidt, C., P. Heinz, M. Kucera & S. Uthicke (2011)- Temperature-induced stress leads to bleaching in larger 
benthic foraminifera hosting endosymbiotic diatoms. Limnol. Oceanogr. 56, 5, p. 1587-1602. 
(online at: www.aslo.org/lo/toc/vol_56/issue_5/1587.pdf) 
(Aquarium experiments on living larger forams Amphistegina radiata and Heterostegina depressa, collected 
from Great Barrier Reef. Normally at temperatures of 23-28°C, show bleaching and lack of growth at 
temperatures of 31°C and higher) 
 
Schonfield, J. (1994)-Biostratigraphy and assemblage composition of benthic foraminifera from the Manihiki 
Plateau, southwestern tropical Pacific. J. Micropalaeontology 14, 1, p. 165-175. 
(online at: https://www.j-micropalaeontol.net/14/165/1995/jm-14-165-1995.pdf) 
(Deep water late Pliocene- Pleistocene benthic foraminifera from Sonne cruise SO67 core on Manihiki Plateau 
in SW Tropical Pacific (2612m water depth). Dominated by Nodogenerina, Cibicidoides wuellerstorfi, 
Oridorsalis umbonatus, Pleurostomella, Dentalina, etc. Remarkable absence of 'high-productivity taxa' 
Bolivina, Bulimina, Chilostomella and Uvigerina, suggesting low flux of organic matter to sea floor) 
 
Schubert, R.J. (1900)- Uber die recente Foraminiferenfauna von Singapore. Zool. Anzeiger 23, p. 500-502. 
('On the Recent foraminifera fauna of Singapore'. Foram faunas in shallow marine calcareous sand off 
Singapore dominated by miliolids) 
 
Schudack, M.E. & J. Reitner (1996)- Holocene Ostracoda from the Satonda crater lake (Indonesia). Gottinger 
Arbeiten Geologie Palaeontologie, Sonderband SB2, p. 119-123. 
(Holocene Ostracoda from 80cm deep digs on beach of Satonda Crater Lake off Sumbawa: (1) lowermost 
samples monospecific associations of fresh-brackish Aglaiocypris; (2) middle part higher diversity including 
marine Tenedocythere, etc.; (3) in upper parts of digs and in alkaline waters of today's crater lake, same 
cypridid species as in lowermost horizons, reflecting re-establishment of more stressful environment) 
 
Severin, K.P. (1983)- The size-frequency distribution of the foraminifer Marginopora vertebralis on seagrass 
through time. Science in New Guinea 10, p. 187-195. 
 
Shafik, S. (1978)- The near-surface sediments of the Scott Plateau and Java Trench: nannofossil assessment and 
implications. BMR J. Australian Geol. Geophysics 3, p. 341-345. 
(online at: www.ga.gov.au/corporate_data/80975/Jou1978_v3_n4_p341.pdf) 
(Quaternary sediments in N Scott Plateau and Java Trench. Quaternary calcareous nannofossils associated 
with reworked U Cretaceous and Tertiary forms, possibly caused by bottom currents eroding parts of C Scott 
Plateau. Late Pleistocene-Holocene calcareous nannofossils in upper ~1 m thick of N Scott Plateau, but absent 
from Java Trench suggesting that present Nanno Solution Depth is between 3290-4950m water depth) 
 
Shen, L., M. Chen, B. Lan, H. Qi, A. Zhang, D. Lan & Qi Fang (2017)- Diatom distribution as an 
environmental indicator in surface sediments of the West Philippine Basin. Chinese J. Oceanology Limnology 
35, 2, p. 431-443. 
(Distribution of oceanic diatoms in W Philippine Basin. Ethmodiscus rex dominant species. 68 species in 4 
assemblages, related with North Equatorial Current and Kuroshio Current patterns) 
 
Shuto, T. (1970)- Taxonomical notes on the Turrids of the Siboga-Collection originally described by M.M. 
Schepman, 1913 (Part 1). Venus (Japanese J. Malacology) 28, 4, p. 161-178. 
 
Shuto, T. (1970)- Taxonomical notes on the Turrids of the Siboga-Collection originally described by M.M. 
Schepman, 1913 (Part 2). Venus (Japanese J. Malacology) 29, 2, p. 37-54. 
 
Shuto, T. (1971)- Taxonomical notes on the Turrids of the Siboga-Collection originally described by M.M. 
Schepman, 1913 (Part 3). Venus (Japanese J. Malacology) 30, 1, p. 5-22. 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 103

 
Sidiq, A., S. Hadisusanto & K.T. Dewi (2016)- Foraminifera bentonik kaitannya dengan kualitas perairan de 
wilayah barat daya Pulau Morotai, Maluku Utara.. J. Geologi Kelautan 14, 1, p. 13-22. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/jgk/article/view/336/264) 
('Benthic foraminifera and relation to water quality off southwest part of Morotai Island, North Moluccas'. 
Seafloor samples from 16-36m off Morotai, N Moluccas, with 28 species of benthic foraminifera, dominated by 
abundant Amphistegina spp. and Operculina spp. Also Alveolinella, Calcarina, Heterolepa, Baculogypsinoides, 
Elphidium, Peneroplis, Schlumbergerella and Sorites) 
 
Sijinkumar, A.V., B.N. Nath, G. Possnert & A. Aldahan (2011)- Pulleniatina minimum events in the Andaman 
Sea (NE Indian Ocean): implications for winter monsoon and thermocline changes. Marine Micropaleontology 
81, p. 88-94. 
(Late Quaternary record of Pulleniatina obliquiloculata in cores from Andaman Sea. As in Pacific Ocean, 
Pulleniatina obliquiloculata Minimum Event exists in Indian Ocean between 4.5- 3.0 ka. Two additional 
minimum events in Younger Dryas and late Last Glacial Maximum (20-18 ka). PMEs of Andaman Sea 
characterized by fewer thermocline species, indicating increased depth of thermocline during minimum events) 
 
Silalahi, I.R., M.K. Adisaputra, R. Kapid & M. Hendrizan (2012)- Album mikrofosil foraminifera dan 
nanoplankton perairan Indonesia. Puslitbang Geologi Kelautan RI (Research Center Marine Geology), 
Bandung, p. 1-143. 
('Album of foraminifera and nannoplankton microfossils from Indonesian waters') 
 
Siregar, M.S. (1978)- Pengaruh musimterhadap penyebaran foraminifera di Teluk Jakarta. J. Riset Geologi 
Pertambangan (LIPI) 1, 3, p. 33-78. 
('The influence of the seasons on the distribution of foraminifera in Jakarta Bay'. Seasonal influence shown by 
modern foraminifera Rotalia and Quinqueloculina) 
 
Soemodihardjo, S. & A. Matsukuma (1989)- Ecology of sandy beach bivalves of Pari Island off the coast of 
Jakarta Bay. Indonesia. Bull. Nat. Science Museum, Tokyo, Ser. A, 15, p. 197-212. 
(online at: http://ci.nii.ac.jp/lognavi?name=nels&lang=en&type=pdf&id=ART0006479304) 
 
Somboon, J.R.P. (1990)- Palynological study of mangrove and marine sediments of the Gulf of Thailand. J. 
Southeast Asian Earth Sci. 4, 2, p. 85-97. 
 
Southward, E.C., A. Schulze & V. Tunnicliffe (2002)- Vestimentiferans (Pogonophora) in the Pacific and 
Indian Oceans: a new genus from Lihir Island (Papua New Guinea) and the Java Trench, with the first report of 
Arcovestia ivanovi from the North Fiji Basin. J. Natural History 36, p. 1179-1197. 
(Example of occurrences of tube worms at cold gas seeps and hot hydrothermal vent sites in SW Pacific and S 
Java deepwater seafloor settings (also known from Sumatra forearc, etc.)) 
 
Staub, W. (1915)- Uber die Verbreitung einiger lebender und versteinter Lamellibranchier und 
Gastropodenarten am Ausgange der Sangkulirangbai (Ost Borneo), einem Aestuarium der tropischen Zone. 
Vierteljahrschrift Naturforschenden Gesellschaft Zurich 61. p. 120-135. 
('On the distribution of some living and fossilized bivalve and gastropod species at the mouth of Sangkulirang 
Bay (East Borneo), an estuary of the tropical sea'. Early paper on distribution of land, brackish and marine 
molluscs in estuary of NE Kalimantan) 
 
Stelbrink, B. (2014)- A biogeographic view on Southeast Asia’s history. Doct. Thesis Humboldt-Universitat, 
Berlin, p. 1-270. 
(online at: http://edoc.hu-berlin.de/dissertationen/stelbrink-bjoern-2014-12-19/PDF/stelbrink.pdf) 
(On significance of modern fauna and floral distribution for evolution of SE Asia) 
 
Sterrenburg, F.A.S, P.L.A. Erftemeijer & P.H. Nienhuis (1995)- Diatoms as epiphytes on seagrasses in South 
Sulawesi (Indonesia); comparison with growth on inert substrata. Botanica Marina 38, p. 1-8. 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 104

 
Stidolph, S.R., F.A.S. Sterrenburg, K.E.L. Smith & A. Kraberg (2012)- Stuart R. Stidolph diatom atlas. U.S. 
Geol. Survey (USGS) Open File Report 2012-1163. 
(online at: http://pubs.usgs.gov/of/2012/1163/) 
(Spectacular photographs of modern coastal marine diatoms, including Indonesian material on Plates 30-33 
(Semarang, Sumatra)) 
 
Stuijts, I. (1984)- Palynological study of Situ Bayongbong, West Java. Modern Quaternary Research in 
Southeast Asia 8, Balkema, Rotterdam, p. 2-17. 
(Palynology of 8m sediment core from Bayombong swamp at ~1200m above s.l. in SW Java, showing Late 
Pleistocene- Holocene (~17 ky- today) vegetational shift from upper montane forest to lower montane forest 
around ~10,000 yrs B.P.) 
 
Stuijts, I. (1993)- Late Pleistocene and Holocene vegetation of West Java, Indonesia. Modern Quaternary 
Research in Southeast Asia 12, Balkema, Rotterdam, p. 1-173.  (also Thesis Rijksuniversiteit Groningen) 
(Late Pleistocene- Holocene palynology of shallow core holes from montane localities above 1000m in West 
Java (Gede-Panggrango, Gunung Patuha, Danau Ciharus)) 
 
Stuijts, J.C., J.C. Newsome & J.R. Flendley (1988)- Evidence for Late Quaternary vegetational change in the 
Sumatran and Javan highlands. Review Palaeobotany Palynology 55, p. 207-216. 
(Late Pleistocene pollen records from above 2000m on tropical mountains indicate cooler climates and more 
arid climates below 1200m. Sumatran and Javan sites at intermediate altitudes show higher altitude vegetation 
from ~18,200 yr B.P. to ca. 12,400 yr B.P., suggesting much lower forest altitudinal boundaries than today's) 
 
Sugawara, D., K. Minoura, N. Nemoto, S. Tsukawaki, K. Goto & F. Imamur (2009)- Foraminiferal evidence of 
submarine sediment transport and deposition by backwash during the 2004 Indian Ocean tsunami. Island Arc 
18, 3, p. 513-525. 
(online at: http://onlinelibrary.wiley.com/doi/10.1111/j.1440-1738.2009.00677.x/epdf) 
(Nearshore to offshore sediments from SW coast of Thailand clarify submarine sediment transport during 2004 
Indian Ocean tsunami. Benthic foraminifera showed seaward migration after tsunami event (brackish 
agglutinated foraminifera in post-tsunami foreshore to offshore, transported offshore with tsunami backwash). 
Offshore planktonic and benthic species slight evidence of landward migration by tsunami) 
 
Suhartati, M.N. (1992)- Preliminary study on the benthic foraminifera and its association with ostracoda in 
Porong Delta, East Java. Toyama University, 10p. 
(15 sediment samples from 0.6- 21.5m along Porong delta front, Madura Straits. Most abundant species 
Ammonia beccarii, Calcarina calcar and Elphidium advenum. Also common Elphidium crispum, Asterorotalia 
trispinosa, Pseudorotalia schroeteriana and Quinqueloculina) 
 
Suhartati, M.N. (1994)- Foraminifera bentonik dan kaitannya dengan kandungan zat hara di perairan Padang 
Lamun, Goba Besar, Pulau Pari, Kepulauan Seribu. Proc. 23rd Ann. Conv. Indon. Assoc. Geol. (IAGI), Jakarta, 
1, p. 582-590. 
('Foraminifera bentonic and their relation to nutrient content in the waters of Padang Lamun, Goba Besar, 
Pulau Pari, Thousand Islands'. Diverse benthic foram assemblage on seagrass beds of Pari Island, dominated 
by Quinqueloculina spp., Spiroloculina spp., Ammonia, Peneroplis, Rosalina, Elphidium, Calcarina, etc.) 
 
Suhartati, M.N. (1994)- Benthic foraminifera in the seagrass beds of Pari island- Seribu islands, Jakarta. In: S. 
Sudara et al. (eds.) Proc. Third ASEAN-Australia Symp. Living Coastal Resources, Bangkok, 2, p. 323-329. 
(Dominant species in reef-flat seagrass areas are miliolids Quinqueloculina spp., and Spiroloculina spp. Also 
common Ammonia beccarii, Calcarina calcar, Elphidium spp.) 
 
Suhartati, M. Natsir (1998)- First record of brackish water agglutinated foraminifera from Java. Reopical 
Biodiversity 5, 1, p. 57-63. 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 105

(Ammobaculites agglutinans and Textularia pseudogramen common in Recent sediments near Solo and Poreng 
River mouths, E Java) 
 
Suhartati, M. Natsir (2005)- Distribusi foraminifera bentik (Textularia) di Delta Porong, Jawa Timur. Agritek 4, 
2, p. 1-7. 
('Distribution of benthic foraminifera (Textularia) in the Porong Delta, East Java') 
 
Suhartati, M. Natsir (2009)- Distribusi dan kelimpahan foraminifera bentik Resen di Pulau Opak Besar, 
Kepulauan Seribu. Lingkungan Tropis 3, 2, p. 95-103. 
(Online at: www.lingkungan-tropis.org/distribusi-dan-kelimpahan-foraminifera-suhartati-m-natsir) 
('Distribution and abundance of Recent benthic foraminifera in Opak Besar, Seribu islands'. Off NW Java. 
Samples from water depths 27-36m around Opak Island dominated by Calcarina calcar, followed by miliolids) 
 
Suhartati, M.N. (2010)- First record of agglutinated foraminifera from Lombok. J. Coastal Development 13, 1, 
p. 48-55. 
(online at: www.omicsonline.com/open-access/first-record-of-agglutinated-foraminifera-from-lombok-1410-
5217-13-276.pdf) 
(Benthic foram assemblages around Gili islands, NW Lombok, have more agglutinated individuals in stations 
close to bay, mainly Ammobaculites agglutitans and Haplophragmoides canariensis) 
 
Suhartati M. Natsir (2010)- The distribution of benthic foraminifera in Damar and Jukung Island, Seribu 
Islands. Marine Research in Indonesia (LIPI) 35, 2, p. 9-14. 
(Benthic foraminifers on Jakarta Bay islands. Jukung Island higher diversity than Damar Besar Island. Larger 
foraminifera of both islands Amphistegina, Calcarina, Heterostegina, Marginophora, and Operculina) 
 
Suhartati M. Natsir (2010)- Foraminifera bentik sebagai indikator kondisi lingkungan terumbu karang perairan 
Pulau Kotok Besar dan Pulau Nirwana, Kepulauan Seribu. Oseanol. Limnol. Indonesia 36, 2, p. 181-192. 
('Benthic foraminifera as indicator of environmental conditions of coral reefs in Kotok Besar and Nirwana 
islands of Seribu islands'. Kotok Besar Island healthy reef growth due to FORAM Index of ~7.6. Dominant 
symbiont bearing foraminifera are Amphistegina, Calcarina and Tinoporus. Nirwana Island was dominated by 
opportunistic foraminifera Ammonia, Elphidium, Quinqueloculina and Spiroloculina, showing stressed 
conditions unsuitable for reef growth as shown by FORAM Index of 1.6-1.9)  
 
Suhartati M. Natsir (2010)- Kelimpahan foraminifera Resen pada sedimen permukaan di Teluk Ambon. E-
Jurnal Ilmu Tekn. Kelautan Tropis 2, 1, p. 9-18. 
(online at: http://repository.ipb.ac.id/jspui/bitstream/123456789/53406/1/2_foraminifera.pdf) 
('The abundance of recent foraminifera in surface sediment of Ambon Bay'. Bottom samples from Ambon Bay 
with 61 species of benthic and 25 species of planktonic foraminifera. Dominant benthics Amphistegina lessonii, 
Ammonia beccarii, Elphidium craticulatum, Operculina ammonoides and Quinqueloculina. Forams generally 
abundant on sand substrate sand, but no foraminifera on mud substrate) 
 
Suhartati M. Natsir (2012)- The benthic foraminiferal assemblages on Handeuleum Islands, Ujung Kulon 
National Park of Banten, Indonesia. J. Shipping and Ocean Engineering 2, p. 86-91. 
(online at: www.davidpublishing.com/…) 
(Nine sediment samples from around Handeuleum Islands off Ujung Kulon Peninsula contain 14 genera of 
benthic foraminifera and some Ostracoda and Bryozoa. Most specimens from sand sediments of coral reefs 
community. Most common foraminifera are opportunistic taxa such as Ammonia beccari and Elphidium 
craticulatum and E. crispum. Also present are symbiont bearing foraminifera Amphistegina, Calcarina, Sorites 
also Cymbaloporetta, Oolina, Quinqueloculina and Spiroloculina) 
 
Suhartati M. Natsir (2014)- The distribution of benthic foraminifera in Indonesian shallow waters. Berita 
Sedimentologi 29, p. 66-72. 
(online at: www.iagi.or.id/fosi/berita-sedimentologi-no-29-biostratigraphy-of-southeast-asia-part-1.html) 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 106

(Summary of studies on Recent benthic foraminifera in Indonesia shallow waters by Research Center for 
Oceanography- LIPI) 
 
Suhartati M. Natsir & K.T. Dewi (2015)- Foraminifera bentik terkait dengan kondisi lingkungan perairan 
sekitar Pulau Damar, Kepulauan Seribu. J. Geologi Kelautan 13, 3, p. 165-171. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/jgk/article/view/271/261) 
('Benthic foraminifera related to marine environments around Damar Island, Pulau Seribu'. 64 species of 
benthic foraminifera from 11-37m depth around Damar Island reef, S part of Thousand Islands. Common forms 
associated with coral reef incl. Amphistegina lessonii, A. radiata, Sorites marginalis, Heterostegina and 
Calcarina calcar) 
 
Suhartati M. Natsir, K.T. Dewi & S. Ardhyastuti (2017)- Keterkaitan foraminifera dan kedalaman perairan 
sebelah tenggara Pulau Seram, Maluku. J. Geologi Kelautan 15, 2, p. 73-80. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/jgk/article/view/389/424) 
('The relation between foraminifera and water depth of waters SE of Seram Island, Moluccas'. Nine samples 
between 512-1177m water depth, with 95-100% planktonic foraminifera. Rare benthic foraminifera incl. 
Bulimina, Buliminella, Bolivinella) 
 
Suhartati M. Natsir, A. Firman, I. Riyantini & I. Nurruhwati (2015)- Struktur komunitas foraminifera pada 
sedimen permukaan dan korelasinya terhadap kondisi lingkungan lepas pantai Balikpapan, Selat Makassar. J. 
Ilmu dan Teknologi Kelautan Tropis 7, 2, p. 671-680. 
(online at: http://journal.ipb.ac.id/index.php/jurnalikt/article/view/11059/8774) 
('Community structure of foraminifera in surface sediments and correlation with environmental conditions in 
offshore waters of Balikpapan, Makassar Strait'. Foraminifera from 6 seafloor samples off Balikpapan. (no 
water depths for samples (54-73m?), no species identifications)) 
 
Suhartati M. Natsir & Z.A. Muchlisin (2012)- Benthic foraminiferal assemblages in Tambelan Archipelago, 
Indonesia. AACL Bioflux 5, 4, p. 259-264. 
(online at: www.bioflux.com.ro/docs/2012.259-264.pdf) 
(Recent foraminifera in shallow waters around Tambelan islands, S China Sea. Dominated by Amphistegina 
and Assilina ammonoides; also common Quinqueloculina, Pseudorotalia, Amphistegina, Elphidium) 
 
Suhartati, M.N., Ricky R. & Helfinalis (1994)- Foraminifera bentonik dan spesifikasinya pada beberapa 
lingkungan perairan Dangkal di Indonesia. Proc. 23rd Ann. Conv. Indon. Assoc. Geol. (IAGI), 1, p. 603-604. 
 
Suhartati M.Natsir & Rubiman (2010)- Distribusi foraminifera Resen di Laut Arafura. J. Ilmu Tekn. Kelautan 
Tropis 2, 2, p. 74-82. 
(online at: www.itk.fpik.ipb.ac.id/ej_itkt22/jurnal/ML_185_final%20(74-82).pdf) 
('The distribution of Recent benthic foraminifera in the Arafura Sea'. Arafura Sea shallow waters S of Papua. 
Shallow-water ecosytems such as mangrove, seagrass beds and coral reefs. Samples mainly between 30-90m, 
deepest station 13 at 341m. 37 species, most common Ammonia beccarii and Pseudorotalia schroeteriana, 
except station 13 which has abundant Bolivina spp. and Anomalina rostrata) 
 
Suhartati & Subadri (1993)- Foraminifera bentonik di perairan menpawah dan Sungai Duri- Pontianak 
Kalimantan Barat. Proc. 22nd Ann. Conv. Indon. Assoc. Geol. (IAGI), Bandung, 2, p. 1181-1188. 
('Benthic foraminifera in the waters offhore Sungai Duri, Pontianak, W Kalimantan'. Shallow marine (0.5-5m) 
seafloor samples off Mempawah and Sunai Duri with 24 species of benthic foraminifera. Dominated by 
Quinquelocuina spp., Asterorotalia trispinosa, Ammonia beccarii, Pseudorotalia schroeteriana, etc.)) 
 
Suhartati M. Natsir & M. Subkhan (2012)- The distribution of agglutinated foraminifera in Porong and Solo 
deltas, East Java. J. Environmental Sci. Engineering A 1, p. 918-923. 
(Recent foraminiferal assemblages around Porong and Solo River Deltas dominated by small agglutinated 
forams, mainly Textularia pseudogramen, Ammobaculites agglutinans, Haplophragmoides, Ammotium, etc.) 
 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 107

Suhartati M. Natsir & M. Subkhan (2012)- The distribution of benthic foraminifera in coral reefs community 
and seagrass bed of Belitung Islands based on foram index. J. Coastal Development 15, 1, p. 51-58. 
(online at: http://ejournal.undip.ac.id/index.php/coastdev/article/view/1997/1775) 
(Benthic foraminiferal from six sampling sites around Belitung Islands 29 species of 18 genera. Most abundant 
benthic foraminifera in Nasik Strait on coarse sand substrate with coral reef (Peneroplis, Calcarina, 
Operculina, etc.). Seagrass beds of Nasik Strait dominated by opportunistic foraminifera Heterostegina, 
Calcarina, Elphidium, Ammonia, Acervulina, Spirolina, Quinqueloculina and Lenticulina. Most abundant 
species of all sites is Peneroplis pertusus) 
 
Suhartati M. Natsir & M. Subkhan (2012)- Foraminifera bentik sebagai indikator kualitas perairan ekosistem 
terumbu karang di Pulau Bidadari dan Ringit, Kepulauan Seribu.  
('Benthic foraminifera as indicators for water quality of coral reefs ecosystem in Bidadari and Ringit Islands, 
Thousand Islands', off NW Java.) 
 
Suhartati M. Natsir, M. Subkhan, Rubiman &, S.P.A. Wibowo (2011)- Komunitas foraminifera bentik di 
perairan kepulauan Natuna. J. Ilmu dan Kelautan Tropis 3, 2, p. 21-31. 
('Benthic foraminifera community in the Natuna islands group'. Over 50 species, dominated by Amphstegina 
lessonii, Ammonia beccarii, Operculina ammonoides, Quinqueloculina, etc. Water depths??) 
 
Suhartati M. Natsir, M. Subkhan, M.S. Tarigan, S.P.A. Wibowo & K.T. Dewi (2012)- Benthic foraminifera in 
South Waigeo waters, Raja Ampat, West Papua. Bull. Marine Geol. 27, 1, p. 1-6. 
(online at: http://ejournal.mgi.esdm.go.id/index.php/bomg/article/view/40/41) 
(Foraminifera from 12 sites in S part off Waigeo Island, Raja Ampat group, W Papua. Faunas dominated by 
symbiotic bearing benthic foraminifera, mainly Amphistegina lessonii, also Baculogypsina, Calcarina, 
Tinoporus, Heterostegina, etc.) 
 
Suhartati M. Natsir, M. Subkhan & V.I. Wardhani (2012)- The distribution of benthic foraminiferal 
assemblages in Tambelan Islands of Riau Islands. In: Proc. Soc. Indon. Biodiversity Int. Conf., 1, p. 107‐112. 
(online at: http://biosains.mipa.uns.ac.id/P/P0101/P010119.pdf)  
(Foraminifera from 5 shallow shelf stations around Tambelan Archipelago in South China Sea, off NW 
Kalimantan (34-50m water depth). Sediments mainly clay and mud. Assemblages 64 species, dominated by 
Operculina ammonoides ('Assilina depressa'), Amphistegina lessonii and miliolids) 
 
Sukandarrumidi (1990)- The new species of "Quinqueloculina" and "Triloculina" from the bottom sea sediment 
of the Java Sea, Bali Strait and Karimata Strait, Indonesia. Media Teknik (UGM) 13, 2, p. 132-143. 
(Sea floor samples from Java Sea, Bali Strait and Karimata Strait with 3 new species of miliolid benthonic 
foraminifera, Quinqueloculina aberensis, Triloculina malayensis and Triloculina siuriensis) 
 
Suleiman, A, C.C.S. Wahyu & A. Bachtiar (2011)- Quaternary benthic foraminifera from bathyal zone seabed 
of Mamuju offshore, North Makassar Basin, West Sulawesi. Proc. Joint 36th HAGI and 40th IAGI Ann. Conv., 
Makassar, JCM2011-424, 5p. 
(Summary of benthic foraminifera from 1700-1800m depth, sampled during geohazard survey, offshore, 
Lariang Basin. Mainly calcareous benthics usually found in outer shelf- upper bathyal instead of arenaceous 
tests that are common in bathyal zone. This suggests deposition is allochthonous sediment debris from upslope) 
 
Sumawinata, B. (1998)- Sediments of the lower Barito basin in South Kalimantan: fossil pollen composition. 
Southeast Asian Studies, Kyoto 36, 3, p. 293-316. 
(Palynology/ environments of Holocene sediments from Lower Barito and Martapura Rivers shallow cores) 
 
Sun, H.J., T.G. Li, R.T. Sun, X.K. Yu, & F.M Chang & Z. Tang (2011)- Calcareous nannofossil bioevents and 
microtektite stratigraphy in the Western Philippine Sea during the Quaternary. Chinese Sci. Bull. 56, 25, p. 
2732-2738. 
(Seven calcareous nannofossil bioevents identified over past 2.36 Ma in two sediment cores from Benham Rise, 
W Philippine Sea, E of Luzon. Bioevents and Australasian microtektite impact event calibrated to oxygen 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 108

isotope stratigraphy. Age of highest concentration of microtektites 792 ± 2 ka, near boundary of isotope stages 
MIS20/19) 
 
Sun, X., Y. Luo, F. Huang, J. Tian & P. Wang (2003)- Deep-sea pollen from the South China Sea: Pleistocene 
indicators of East Asian monsoon. Marine Geology 201, p. 97-118. 
(High-resolution pollen record for last 820 ka of ODP Site 1144, northern S China Sea. 29 pollen zones, mainly 
defined by alternations of Pinus-dominant (interglacial) vs. herb-dominant (glacial) zones correspond to 
Marine Oxygen Isotope Stages 1-29. Clear 100 ka Milankovich cyclicity) 
 
Saraswat, R., M. Manasa, T. Suokhrie, M.S. Saalim & R. Nigam (2017)- Abundance and ecology of endemic 
Asterorotalia trispinosa from the western Bay of Bengal: implications for its application as a paleomonsoon 
proxy. Acta Geologica Sinica (English Ed.) 91, 6, p. 2268-2282. 
(In samples from continental shelf and slope of W Bay of Bengal Asterorotalia trispinosa abundance ranges 
from 0-31%, with highest abundance near outfall region of Ganges-Brahmaputra Rivers and decreases away 
from the river mouths. Abundance of A. trispinosa indicates warmer and marginally hyposaline environment) 
 
Szarek, R. (2001)- Biodiversity and biogeography of Recent benthic foraminiferal assemblages in the south-
western South China Sea (Sunda Shelf). Ph.D. Thesis, Christian Albrechts Universitat, Kiel, p. 1-273. 
(Unpublished) 
(Benthic foraminifera distribution patterns on Vietnam Shelf and Sunda Shelf of SW S China Sea, based on 75 
sites along two transects in 50-2000m water depth. Shallow water (<200m) assemblages from Vietnam and 
Sunda Shelves significantly different species composition and distinct distribution patterns. Bathyal faunas 
exhibit more uniform species composition) 
 
Szarek, R., W. Kuhnt, H. Kawamura & H. Kitazato (2006)- Distribution of Recent benthic foraminifera on the 
Sunda Shelf (South China Sea). Marine Micropaleontology 61, p. 171-195. 
(Recent benthic foraminifera distribution on Sunda Shelf around Natuna Island between 60-226m depth. Four 
biofacies: (A) inner shelf (Ammomassilina alveoliniformis- Asterorotalia pulchella), in fine grained sediments; 
(B) high-energy inner shelf (Heterolepa dutemplei- Textularia lythostrota, Asterorotalia gaimardii) in sand and 
silt dominated sediments NE of Natuna; (C) high-energy outer shelf biofacies (Cibicidoides pachyderma- 
Textularia bocki, Operculina ammonoides) in neritic relict sand; (4) outer shelf (Facetocochlea pulchra- 
Bulimina marginata, Bolivina) in area covered with modern silt and mud) 
 
Szarek, R., W. Kuhnt, H. Kawamura & H. Nishi (2009)- Distribution of Recent benthic foraminifera along 
continental slope of the Sunda Shelf (South China Sea). Marine Micropaleontology 71, p. 41-59. 
(Benthic foraminiferal distribution from the winter upwelling region off Borneo on continental slope of Sunda 
Shelf and from continental slope of S Vietnam Shelf. Faunas highly diverse. Four biofacies: (1) Upper bathyal 
(Siphotextularia foliosa- Cibicidoides robertsonianus); (2) Middle bathyal (Uvigerina auberiana- Nuttallides 
rugosus; within oxygen minimum zone); (3) uppermost Lower bathyal (Lagenammina difflugiformis- Uvigerina 
peregrina) and (4) Lower bathyal (Paratrochammina challengeri- Parrelloides bradyi)) 
 
Tanaka, G., T. Komatsu & N.D. Phong (2009)- Recent ostracod assemblages from the northeastern coast of 
Vietnam and biogeographical significance of euryhaline species. Micropaleontology 55, p. 365-382. 
(75 species, 3 biofacies controlled by salinity) 
 
Taylor, A.M. (1988)- The taxonomy, ecology and zoogeographical significance of Recent reef Ostracoda from 
Singapore. Magister Dissertation, University of Wales, Aberystwyth, p. 1-203. (Unpublished) 
 
Thanikaimoni, G. (1983)- Palynological investigation on the Borobudur monument. Bull. Ecole française 
d'Extreme-Orient 72, p. 237-250. 
(online at: www.persee.fr/docAsPDF/befeo_0336-1519_1983_num_72_1_1458.pdf) 
(Palynomorphs from soil material used for construction of base of Borobudur monument. Collected from 
alluvial deposits in open area, not covered by dense vegetation. Absence of marsh and aquatic elements like 
Typha and Nymphaea in samples suggests not derived from lake or marsh) 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 109

 
Thomas, M.L. (2015)- Holocene palynology of the Gulf of Papua, Papua New Guinea: using modern 
palynomorph distribution to better constrain paleoenvironmental changes. Ph.D. Thesis, Louisiana State 
University, p.1-207. 
(online at: http://digitalcommons.lsu.edu/cgi/viewcontent.cgi?article=1786&context=gradschool_dissertations) 
 
Thomas, M.L., D.T. Pocknall, S. Warny, S.J. Bentley, A.W. Droxler & C.A Nittrouer (2015)- Assessing 
palaeobathymetry and sedimentation rates using palynomaceral analysis: a study of modern sediments from the 
Gulf of Papua, offshore Papua New Guinea. Palynology 39, 3, p. 410-433. 
(Palynofacies analyses of organic matter of 64 seafloor samples in Gulf of Papua, PNG, from river mouth to 
shelf to slope. Five categories of palynomacerals distinguished: (1, 2) brown wood, (3) leaf cuticle, (4) black 
debris, (5) structureless organic matter. Palynomacerals 1-3 more common in nearshore facies, 4 more 
common in deeper offshore sites) 
 
Thomas, M.L., S. Warny, D.M. Jarzen, S.J. Bentley, A.W. Droxler, B.B. Harper, C.A. Nittrouer & X. Xu 
(2018)- Palynomorph evidence for tropical climate stability in the Gulf of Papua, Papua New Guinea, over the 
latest marine transgression and highstand (14,500 years BP to today). Quaternary Int. 467, B22, p. 277-291. 
(online at: https://sites01.lsu.edu/faculty/swarny/wp-content/uploads/sites/30/2018/02/Thomas-et-al.-2018-
QI.pdf) 
(Palynological data indicate climatic conditions at sea level around Gulf of Papua remained warm, wet and 
stable for past 14.5 kyr, with sea surface T >14 °C) 
 
Titterton, R. & R.C. Whatley (1988)- The provincial distribution of shallow water Indo-Pacific and marine 
ostracoda: origins, antiquity, dispersal routes and mechanisms. In: T. Hanai et al. (eds.) Evolutionary biology of 
ostracoda: its fundamentals and applications, Proc. 9th Int. Symposium on Ostracoda, Shizuoka, Elsevier, 
Amsterdam, p. 759-786. 
(Tertiary to Recent ostracods from Indo-Pacific and Southern Ocean fall into 13 zoogeographical provinces. 
East Indian and SW Pacific regions were locus from which ostracods migrated out since Miocene) 
 
Titterton, R. & R.C. Whatley (1988)- Recent Bairdiinae (Crustacea, Ostracoda) from the Solomon Islands. J. 
Micropalaeontology 7, 2, p. 111-142. 
(online at: https://www.j-micropalaeontol.net/7/111/1988/jm-7-111-1988.pdf) 
(21 species of Bairdiinae ostracods (13 new) from littoral and inner shelf of Solomon Islands) 
 
Titterton, R. & R.C. Whatley (2005)- Recent marine Ostracoda from the Solomon Islands. Part 2. Cytheracea 
(Xestoleberidae). Revista Espanola Micropal. 37, 2, 291-313. 
(online at: http://revistas.igme.es/index.php/revista_micro/article/viewFile/314/312) 
 
Titterton, R. & R.C. Whatley (2006)- Recent marine Ostracoda from the Solomon Islands. Part 1: Cypridoidea, 
Platycopina and Cladocopina. J. Micropalaeontology 25, p. 73-94.  
(online at: https://www.j-micropalaeontol.net/25/73/2006/jm-25-73-2006.pdf) 
(16 species of Cypridoidea described, comprising 15% of the ostracode fauna of 160 species from Solomon 
Islands. Platycopids/ Cladocopids 13% of total fauna) 
 
Titterton, R. & R.C. Whatley (2006)- Recent marine Ostracoda from the Solomon Islands. Part 3: Cytheroidea, 
Bythcytheroidea, Cytherideidae, Krithidae, Neoytherideidae, Cytheruridae. Revista Espanola Micropal. 38, p. 
169-189. 
(online at: http://revistas.igme.es/index.php/revista_micro/article/view/325/322) 
 
Titterton, R. & R.C. Whatley (2008)- Recent marine Ostracoda from the Solomon Islands. Part 4: Cytheroidea; 
Hemicytheridae, Thaerocytheridae. J. Micropalaeontology 27, p. 13-33. 
(online at: https://www.j-micropalaeontol.net/27/13/2008/jm-27-13-2008.pdf) 
(11 species of family Hemicytheridae and 7 of family Thaerocytheridae described, together comprising 14% of 
Recent ostracod fauna from Solomon Islands. Hemicytherids more endemic than thaerocytherids) 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 110

 
Titterton, R., R.C. Whatley & J.E. Whittaker (2001)- A review of some key species of mainly Indo-Pacific 
ostracoda from the collections of G.S. Brady. J. Micropalaeontology 20, 1, p. 31-44. 
(online at: https://www.j-micropalaeontol.net/20/31/2001/jm-20-31-2001.pdf) 
(Review of 15 modern (mainly deep water?) ostracode species from Brady's Challenger collection) 
 
Todd, R. (1960)- Some observations on the distribution of Calcarina and Baculogypsina in the Pacific. Sci. 
Repts. Tohoku University, Sendai, ser. 2 (Geol.), Spec. Vol. 4, p. 100-107. 
(Calcarina spengleri and Baculogypsina sphaerulata common reef-dwelling foram species of tropical W Pacific 
between ~170°W and 120°E. Both first appeared late in Tertiary. Common from Australia Great Barrier Reef 
to Philippines and Ryukyus in W and from Marianas to Marshalls, Gilberts, Phoenix Islands, Samoa, and Niue 
in E (not known from C-E Pacific)) 
 
Todd, R. (1965)- The foraminifera of the tropical Pacific Collections of the ”Albatross”, 1894-1900, Part IV, 
Rotaliform families and planktonic families. Bull. U.S. National Museum, 161, p. 1-139. 
(online at: https://repository.si.edu/handle/10088/10220) 
(Descriptions of smaller rotaliform benthic and planktonic foraminifera from tropical Pacific Ocean (Part 4 of 
of Cushman 1932-1942 monographs)) 
 
Toruan, L.N.L., D. Soedharma & K.T. Dewi (2013)- Komposisi dan distribusi foraminifera bentik di ekosistem 
terumbu karang pada Kepulauan Seribu. J. Ilmu dan Teknologi Kelautan Tropis 5, 1, p. 1-16.  
(online at: http://journal.ipb.ac.id/index.php/jurnalikt/article/view/7741) 
('The composition and distribution of benthic foraminifera at coral reef ecosystem in the Thousand Islands'. 
Benthic foraminifera from 11 stations at Karang Bongkok, Pramuka, and Onrust Island. Highest composition of 
symbiont-bearing foraminiferal assemblages associated with reef ecosystem was in East Pramuka (78%) 
and lowest was in South Onrust (22%). Opportunistic types highest in S Onrust, indicating high nutrients) 
 
Troelstra, S.R. (1989)- Actuomicropalaeontology and sediment distribution of three transects across the Banda 
Arc, Indonesia (Snellius-II expedition, cruise G5). In: Proc. Snellius II Symposium, Jakarta 1987, Netherlands 
J. Sea Research 24, 4, p. 477-489. 
 
Troelstra, S.R. & D. Kroon (1989)- Note on extant planktonic foraminifera from the Banda Sea, Indonesia 
(Snellius-II Expedition, Cruise G-5). In: J.E. van Hinte et al. (eds.) Proc. Snellius II Symposium, Jakarta 1987, 
Netherlands J. Sea Research 24, p. 459-463. 
 
Troelstra, S.R., H.M. Jonkers & S. de Rijk (1996)- Larger Foraminifera from the Spermonde Archipelago 
(Sulawesi, Indonesia). Scripta Geologica 113, p. 93-120. 
(Online at: www.repository.naturalis.nl/document/148804) 
Modern larger foram distribution in Spermonde reefal province off SW tip of Sulawesi. Near-reef facies 
dominated by few species (Calcarina, Elphidium). Mid-shelf reefs mainly with Heterostegina depressa and 
Amphistegina radiata. Outer platform reefs more open ocean influence with Amphisorus hemprichii and 
Amphistegina lessonii) 
 
Van Benthem Jutting, W.S.S. (1953)- Systematic studies on the non-marine mollusca of the Indo-Australian 
Archipelago. IV. Critical revision of the freshwater bivalves of Java. Treubia 22, 1, p. 19-73. 
(online at: http://e-journal.biologi.lipi.go.id/index.php/treubia/article/view/1562/1453) 
(Review of 16 species of modern freshwater bivalves from lakes/ rivers of Java. Three families: Unionidae, 
Corbiculidae, Sphaeriidae (Pisidium spp.)) 
 
Van Benthem Jutting, W.S.S. (1956)- Systematic studies on the non-marine mollusca of the Indo-Australian 
Archipelago. V. Critical revision of the Javanese gastropods. Treubia 23, 2, p. 259-477. 
(online at: http://e-journal.biologi.lipi.go.id/index.php/treubia/article/view/2713/2325) 
(Review of modern freshwater gastropods (89 species) and land gastropods(171 species) of Java) 
 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 111

Van Benthem Jutting, W.S.S. (1959)- Catalogue of the non-marine mollusca of Sumatra and of its satellite 
islands. Beaufortia, Zoological Museum Amsterdam, 7, 83, p. 41-191. 
(online at: www.repository.naturalis.nl/document/548339) 
 
Van Benthem Jutting, W.S.S. (1959)- Non-marine mollusca of the North Moluccan islands Halmahera, Ternate, 
Batjan and Obi. Treubia 25, p. 25-87. 
(online at: http://e-journal.biologi.lipi.go.id/index.php/treubia/article/view/2731/2341) 
 
Van Benthem Jutting, W.S.S. (1973)- Systematic studies on the non-marine mollusca of the Indo-Australian 
Archipelago. Linnaeus Press, Amsterdam, p. 1-477. 
(Reprint of 5 papers on Recent fresh and brackish water molluscs from Indonesia, originally published in 
'Treubia' (vol.19 (1948) p. 539-604; 20 (1950) p. 381-505; 21 (1952) p. 291-435; 22 (1953) p. 19-73 and 23 
(1956) p. 259-477) 
 
Van den Bold, W.A. (1950)- Hemikrithe, a new genus of ostracoda from the Indopacific. Ann. Mag. Natural 
History 12, 3, p. 900-904. 
(Short note listing 44 species of ostracods from two samples, one off Sarawak, one from Batu Island, W coast of 
Sumatra. Incl. new genus Hemikrithe orientalis) 
 
Van de Paverd, P.J. & K.R. Bjorklund (1989)- Frequency distribution of polycystine radiolarians in surface 
sediments of the Banda Sea, Eastern Indonesia. In: J.E. van Hinte et al. (eds.) Proc. Snellius II Symposium, 
Jakarta 1987, Netherlands J. Sea Research 24, 2, p. 511-521. 
(Numbers of radiolarians in sea-floor sediments of Banda Sea vary widely: low from 0-950m, high between 
950-4800m, and low again below 4800m water depth. Distribution reflect sediment influx and occurrence of 
highly productive areas in surface water) 
 
Van de Paverd, P.J. & K.R. Bjorklund (1996)- Preservation and density of Late Quaternary radiolaria in piston 
cores from the Banda Sea, eastern Indonesia. Revista Espanola Micropal. 28, 3, p. 139-152. 
 
Van der Kaars, W.A. (1991)- Palynology of eastern Indonesian marine piston-cores: a Late Quaternary 
vegetational and climatic record for Australasia. Palaeogeogr. Palaeoclim. Palaeoecology 85, p. 239-302. 
(Pollen analyses on Late Quaternary sediments from E Indonesia marine piston cores show vegetation and 
environmental record for E Indonesia and N Australia. On Halmahera and N Australia montane oak forest 
largely replaced tropical lowland vegetation during last glacial period, while climate was cooler and drier than 
today, with maximum grassland cover at ~18 ka. One piston-core (G6-4) extends to 300 ka. and also shows 
glacial periods characterised by expanding grassland vegetation (Graminae pollen peaks), and during 
interglacials increases in woodland and fern cover. Mangrove vegetation expansions suggest rises in sea-level 
at ~244, 220 and 130 ka) 
 
Van der Kaars, S. (1998)- Marine and terrestrial pollen records of the last glacial cycle from the Indonesian 
region: Bandung Basin and Banda Sea. Palaeoclimates 3, p. 209-219. 
 
Van der Kaars, S.F. Bassinot, P. de Deckker & F. Guichard (2010)- Changes in monsoon and ocean circulation 
and the vegetation cover of southwest Sumatra throughout the last 83,000 years: the record from marine core 
BAR94-42. Palaeogeogr. Palaeoclim. Palaeoecology 296, p. 52-78. 
(Palynological record from deep-sea core off SW Sumatra used to reconstruct monsoon circulation and 
vegetation of SW Sumatra over the last 83 ky. During marine isotope stage (MIS) 5a, SW Sumatra was covered 
by rainforest. During MIS 4 conditions became drier, cooler and weaker monsoon. Vegetation most open 
during MIS 3, between ~52- 43 ky, driest of last glacial, also increase in montane pollen. After ~43 ky everwet 
climate gradually developed as monsoonal circulation intensified) 
 
Van der Kaars, S. & R. Dam (1997)- Vegetation and climate change in West-Java, Indonesia during the last 
135,000 years. Quaternary Int. 37, p. 67-71. 



Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 112

(Sediment cores from intramontane Bandung basin (W Java) provide paleoclimatic record for last 135,000 
years. Anomalously dry conditions for penultimate glacial last glacial periods, very warm and humid conditions 
during last interglacial. For Last Glacial Maximum temperatures 4-7°C lower than present) 
 
Van der Kaars, S., D.. Penny, J. Tibby, J. Fluin, R.A.C. Dam & P. Suparan (2001)- Late Quaternary 
palaeoecology, palynology and palaeolimnology of a tropical lowland swamp: Rawa Danau, West-Java, 
Indonesia. Palaeogeogr. Palaeoclim. Palaeoecology 171, 3-4, p. 185-212. 
(Open vegetation and drier climate suggested for Late Glacial, but no evidence for cooler conditions. Onset of 
Holocene coincides with change to more humid conditions. Changes in diatom composition reflect shallowing 
of lake) 
 
Van Iperen, J.M., A.J van Bennekom & T.C.E. van Weering (1993)- Diatoms in surface sediments of the 
Indonesian Archipelago and their relation to hydrography. In: H. ten Dam (ed.) Twelfth Int. Diatom 
Symposium, Hydrobiologia 269-270, 1, p. 113-128. 
(Recent marine diatoms from 53 seafloor samples between 350-7200m water depth in Indonesian Archipelago, 
collected during Snellius II Expedition. Three assemblages, related to overlying water mass: (1) warm saline 
surface waters of Pacific and Indian Ocean origin (Thalassiosira oestrupii, Rhizosolenia bergonii); (2) low-
salinity lobe in Makassar Strait ((Thalassionema frauenfeldii, Cyclotella striata); (3) seasonal upwelling areas 
in Arafura Sea and S of Java (Thalassionema nitzschioides, Chaetoceros resting spores). Also three groups of 
allochthonous species, indicators of productivity in littoral environment, bottom currents and river outflow) 
 
Van Marle, L.J. (1988)- Bathymetric distribution of benthic foraminifera on the Australian- Irian Jaya 
continental margin, Eastern Indonesia. Marine Micropaleontology 13, 2, p. 97-152. 
(Study of distribution of 164 species of benthic foraminifera in 35 seafloor samples from Australia- Irian Jaya 
continental margin between 60-2119 m water depth, along three transects across Banda Arc. Four fauna1 
depth-zones and four subzones distinguished) 
 
Van Marle, L.J. (1989)- Benthic foraminifera from the Banda Arc region, Indonesia, and their paleobathymetric 
significance for geologic interpretations of the Late Cenozoic sedimentary record. Ph.D. Thesis Vrije 
Universiteit, Free University Press, Amsterdam, p. 1-271. 
(Collection of 11 papers, also published elsewhere, on modern foraminifera distribution and Neogene 
stratigraphy of E Indonesian islands) 
 
Van Marle, L.J. (1991)- Eastern Indonesian, Late Cenozoic smaller benthic foraminifera. Verhandelingen Kon. 
Nederl. Akademie Wetenschappen, Amsterdam, Afd. Natuurkunde 1, 34, p. 1-328. 
(online at: www.dwc.knaw.nl/DL/publications/PU00011017.pdf) 
(Taxonomy and distribution of Miocene- Recent deep water benthic foraminifera in E Indonesia) 
 
Van Marle, L.J., J.E.van Hinte & A.J. Nederbragt (1987)- Plankton percentage of the foraminiferal fauna in 
seafloor samples from the Australian-Irian Jaya continental margin, Eastern Indonesia. Marine Geol. 77, p. 151-
156. 
(Plankton percentage of foram fauna in 36 seafloor samples between 40-2119m depth from Australian-Irian 
Jaya continental margin increases with water depth. Percentage- Depth Transform derived from data set. 
Examples: around 100m water depth plankton% ~50%, below 500m >90%) 
 
Van Steenis, C.G.G.J. (1934)- On the origin of the Malaysian mountain flora, part 1, Facts and statements of the 
problem. Bull. Jardin Botanique Buitenzorg, ser. 3, 13, p. 135-262. 
(On distribution and origin of recent SE Asian mountain plants) 
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(Palynology of two shallow core holes in Holocene lake deposits at Situ Gunung and Telaga Patengan, SW 
Java) 
 
Varol, O. (1985)- Distribution of calcareous nannoplankton in surface sediments from intertidal and shallow 
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(On Recent fresh-water ostracodes from swamps, lakes, etc. of Sumatra, Java, Thailand, etc.) 
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Amphistegina lessonii, Hanzawaia nipponica, Streblus tepidus, Operculina bartschi; (3) Outer Shelf (276-400') 
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(Trends in foraminifera assemblages along 80 km length of macrotidal river E of Darwin, N coast of Australia. 
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(Late Quaternary benthic foraminifera of four ODP 122 deep-sea cores off W Australia with two main 
assemblages (1) dominated by Uvigerina peregrina, (2) dominated by U. proboscidea. Episodes of high influx 
of particulate organic matter during glacial episodes, tied to upwelling episodes and to unusually low sea-
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Bibliography of Indonesia Geology, Ed. 7.0               www.vangorselslist.com          July 2018 116

 
Whatley, R.C. & Q. Zhao (1987)- Recent ostracoda of Malacca Straits (Part I). Revista Espanola Micropal. 19, 
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('Diversity of Palmae pollen in Recent deposits of the Mahakam Delta'. Sediments of Mahakam Delta contain 
28 palm pollen species in delta plain, 23 in delta front. Palm pollen can help differentiate between delta plain 
and delta front facies: (1) delta plain dominated by Oncosperma tiggilarium, Nypa fruticans, Eugessona 
insignis, Pinanga parvula and Cocos nucifera; (2) delta front dominated by Oncosperma tiggilarium, Nypa 
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('Oncosperma tigillarium is part of the palino character of delta plain in Mahakam Delta, Kalimantan'. O. 
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fusca, Trochammina inflata, Ammotium and Haplophragmoides between just above Mean Low Water of Neap 
Tides to Highest Astronomical Tide level (vertical range 1.8 m). Ammonia aoteana- dominated assemblage 
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(online at: www.jclmm.com/qk/201410/5.pdf) 
(Benthic foram assemblages from shallow marine environments around NW Penang Island dominated by 
Ammonia (~80% of fauna), followed by Elphidium (~3%). Rare agglutinated taxa and Bolivina) 
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Sediments in offshore area contain pollen signals which approximately mirror vegetation character onshore) 
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(Latest Pliocene- Recent ages for sediments in piston cores in forearc offshore E Java) 
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peat swamp forest due to higher precipitation and progradation. Human influence recognized from ~1600 BP) 
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('Late Pleistocene-Holocene climate change in Indonesia based on palynological data records') 
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Mangrove shoreline responses to Holocene environmental change, Makassar Strait, Indonesia. Review 
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(Pollen analyses of two near-coastal sites at Batulicin, S Kalimantan and Pare-Pare, S Sulawesi. Mangroves 
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Van der Vlerk, I.M. (1968)- Two methods of worldwide correlation. Micropaleontology 14, 3, p. 334-338. 
('Degree of curvature' preferred over 'Grade of enclosure' method to characterize evolutionary stage of 
Lepidocyclina) 
 
Van der Vlerk, I.M. (1973)- Nomenclature and numerical taxonomy (name and number). Verhandelingen 
Naturforschenden Gesellschaft Basel 84, 1 (Kugler memorial Volume), p. 245-255. 
(On the different ways of classifying Lepidocyclina) 
 
Van der Vlerk, I.M. (1973)- An improved method of biometric research. Proc. Kon. Nederl. Akademie 
Wetenschappen, Amsterdam, B76, 4, p. 245-259. 
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Akademie Wetenschappen, Amsterdam, B 72, 3, p. 169-174. 
(Includes measurements on Operculina foram material from SE Asia. Observed gradual decrease in grade of 
enclosure of second chamber by third in specimens from Eocene- Recent) 
 
Van der Vlerk, I.M. & R.E. Dickerson (1927)- Distinctions among certain genera of larger foraminifera for the 
field geologist of the East Indies. J. Paleontology 1, 3, p. 185-192. 
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Tertiary limestones) 
 
Van der Vlerk, I.M. & H. Gloor (1968)- Evolution of an embryo. Genetica 39, p. 45-63. 
(Measurements on embryonic shambers of Lepidocyclina from Java and Madura. Extent to which deuteroconch 
encloses protoconch or extent to which dividing-wall between them is curved (“degree of curvature”) increases 
from 10% in M Oligocene to 67% in M Miocene. Rate of evolution changes from very slow to very fast to slow 
again and to fast again. First rapid change in M Oligocene when genus migrated from America to Europe and 
to Far East- Australia. Second phase of rapid evolution from earliest Miocene up to extinction of genus) 
  
Van der Vlerk, I.M. & J.H.F. Umbgrove (1927)- Tertiaire gidsforaminiferen van Nederlandsch Oost Indie. 
Wetenschappelijke Mededeelingen Dienst Mijnbouw Nederlandsch Oost-Indie 6, p. 1-45. 
(Small guidebook describing principal larger foram genera from the Tertiary of Indonesia. One of earliest 
papers to define the Eocene-Recent larger foram zonation known as 'East Indies Letter Classification') 
 
Van Eijden, A.J.M. & J. Smit (1991)- Eastern Indian Ocean Cretaceous and Paleogene quantitative 
biostratigraphy. In: J. Weissel et al. (eds.) Proc. Ocean Drilling Program (ODP), Scient. Results, 121, p. 77-123. 
(online at: www-odp.tamu.edu/publications/121_SR/VOLUME/CHAPTERS/sr121_03.pdf) 
(Upper Cretaceous- Oligocene planktonic foram biostratigraphy of Indian Ocean ODP sites along Ninety-East 
Ridge, W and SW of Sumatra. Most intervals reflect temperate- subtropical climate) 
 
Van Eijden, A.J.M. & G.M. Ganssen (1995)- An Oligocene multi-species foraminiferal oxygen and carbon 
isotope record from ODP Hole 758A (Indian Ocean): paleoceanographic and paleo-ecologic implications. 
Marine Micropaleontology 25, p. 47-65. 
(Oligocene- basal Miocene (Zones P19-P22/N4) O and C isotope stratigraphy of benthic and plankonic forams 
from E Indian Ocean ODP Hole 758A. Lack of covariance in planktic and benthic δ18O ratios indicates that 
many Oligocene sea level fluctuations, including major fall at 30 Ma, not of glacio-eustatic origin) 
 
Van Gorsel, J.T. (1981)- Paleoenvironmental distribution of Mid-Cretaceous to Recent larger foraminifera. Esso 
Production Res.-European, Bordeaux, Exploration Memo EPR-E.1EX.81, p. 1-12.   (Unpublished) 
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(Course notes for first sequence stratigraphy course in Indonesia) 
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Conv. Indon. Petroleum Assoc. (IPA), Jakarta, 1, p. 275-300. 
(Overview of methods, zonations, facies interpretations, etc., in Indonesian Tertiary biostratigraphy)  
 
Van Gorsel, J.T. (2014)- An introduction to Cenozoic macrofossils of Indonesia. Berita Sedimentologi 30, p. 
63-76. 
(online at: www.iagi.or.id/fosi/files/2014/08/BS30-Biostratigraphy_SEAsia_Part2_FINAL.pdf) 
(Brief overview of principal groups and literature of Cenozoic macrofossils known from outcrops in Indonesia. 
Prior to 1930's macrofossils (mainly molluscs), were principal objects of paleontological and biostratigraphic 
studies in Indonesia. Since then focus shifted to microfossils. Cenozoic marine macrofossil assemblages from 
Indonesia all represent tropical faunas of Indo-Pacific province affinity) 
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(online at: www.iagi.or.id/fosi/files/2014/04/BS29-Biostratigraphy_SEAsia_S.pdf) 
(Overview of Cenozoic biostratigraphy and biofacies interpretation of SE Asia. Principal microfossil groups 
used in region are foraminifera, calcareous nannofossils and palynology. Also brief reviews of work on 
ostracodes, diatoms and radiolaria) 
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(Listings of arthropod fossils from Indonesia, as known in 1931: (1) Permian trilobites (Phillipsia, Neoproetus 
indicus, Griffithides sumatrensis) from Timor, Leti, Sumatra, W Papua; (2) Neogene ostracodes, (3) Cenozoic 
crab fossils from Java, Kalimantan, Sulawesi, W Papua and M Jurassic Eryma boehmi n.sp. from of Jefbie, 
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('Cenozoic decapod crustaceans from the Netherlands East Indies'. Review of Neogene crab fossils from 
Neogene of Java (Calappa sangiranensis n.sp., Philyra, Ixoides, Cancer javanicus n.sp, etc.), Madura (Calappa 
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(Quantitative study of lepidocyclinids of Nephrolepidina group from 42 samples from N Borneo (Klias 
Peninsula, Kinabatangan River), E Kalimantan (Kutei, Sangkulirang), C and E Java (Lodan, Tremboel, 
Boegoel wells) and Madura. Assemblages subdivided into five successive biometric units, called species: L. 
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(Miocene- Recent SE Asia calcareous nannofossil zonation, modified from schemes of Martini (1971) and 
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scale. Earth-Science Reviews 104, p. 111-142. 
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astronomical time scale) 
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(3 larger foram horizons on Fiji, all Te, Early Miocene) 
 
Wright, J.D. & R.C. Thunell (1988)- Neogene planktonic foraminiferal biogeography and paleoceanography of 
the Indian Ocean. Micropaleontology 34, 3, p. 193-216. 
(Indian Ocean planktonic foraminiferal biogeography examined in DSDP sites for 5 Neogene time-slices and 
used to reconstruct surface circulation patterns. Closure of Indo-Pacific passage at end of E Miocene 
strengthened low-latitude circulation in Indian Ocean and led to development of distinct tropical and 
subtropical faunal provinces. Global cooling during M-L Miocene resulted in steeper latitudinal temperature 
gradients and enhanced faunal provincialization) 
 
Yabe, H. (1921)- Notes on some Eocene foraminifera, III. Notes on Pellatispira Boussac. Science Reports 
Tohoku Imperial University, 2nd ser. (Geol.), 5, p. 106-108. 
(General discussion of Eocene larger foram Pellatispira, partly based on material from Borneo and Japan) 
 
Young, J.R. (1998)- Neogene. In: P.R. Bown (ed.) Calcareous nannofossil biostratigraphy, Chapter 8, British 
Micropal. Soc. Publ. Ser., Chapman & Hall, p. 225-265. 
(Thorough review of Miocene-Pliocene calcareous nannofossils and biozonations) 
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Zachariasse, W.J. & Sudijono (2012)- New data on the morphology and classification of the Oligocene-
Miocene planktonic foraminifer Paragloborotalia siakensis (LeRoy, 1939). J. Foraminiferal Research 42, 2, p. 
156-168. 
(SEM images of specimens of 'Globigerina siakensis' from near its type locality in C Sumatra show spinose test 
and straight intercameral sutures on spiral side of test. Globorotalia mayeri has curved spiral-side 
intercameral sutures and lacks spinosity) 
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X.3. Jurassic- Cretaceous 
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Middle Jurassic to Early Cretaceous radiolarian biochronology of Tethys based on Unitary Associations. In: P.O. 
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(Belemnopsis from Misool and Sula all part of B. moluccana lineage. Misool Late Jurassic stratigraphy 
condensed rel. to Sula. Misool: 85m of Oxfordian Demu Fm carbonate/ shale overlain by ~100m of 
Kimmeridgean-Tithonian Lelinta shale with minor sandstone) 
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(M Jurassic- E Cretaceous belemnites from SW Pacific, New Guinea, Misool, Sula, tied to dinoflagellate 
zonations. Two belemnite provinces in SW Pacific region from M Jurassic- E Cretaceous: (1) Tethyan: E 
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Challinor, A.B. (1992)- Belemnites of the Southwest Pacific. In: G.E.G. Westermann (ed.) The Jurassic of the 
Circum-Pacific, World and Regional Geology 3, Cambridge University Press, p. 308-309. 
(Brief summary of Jurassic belemnites in E Indonesia, PNG, New Zealand. Three main assemblages Dicoelites- 
Conodicoelites (Late Bajocian- E Oxfordian), Hibolithes (late Callovian- Oxfordian) and Belemnopsis (basal 
Oxfordian- latest Tithonian)) 
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Jurassic-Cretaceous tintinnid nannofossils, incl. records of Late Jurassic Calpionella alpina group in PNG 
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(First record of Malayomaorica malayomaorica in Antarctica. Late Jurassic bivalve species (originally 
assigned to Aucella, then Buchia) mainly limited to Kimmeridgean. Appears to be typical of margins of S 
Hemisphere Late Jurassic Gondwanaland, including NW Australia, New Zealand, New Caledonia and E 
Indonesia (Misool, Timor, New Guinea, Sula, E Sulawesi, Ceram, Buru; JTvG) 
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92, p. 217-232. 
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(online at: www.repository.naturalis.nl/document/549624) 
(Study of mid-Cretaceous (Barremian-Cenomanian) 'Tethyan' larger foram genus Orbitolina. Includes material 
from W Kalimantan Seberuang area collected by Van Schelle and Wing Easton collections, and classified as 
relatively primitive 'Group I- Lower Aptian' species) 
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Japan and its stratigraphic and paleobiogeographic significance. Proc. Japan Academy, B, 82, 7, p. 216-223. 
(Aptian Orbitolina (Mesorbitolina) parva from limestone olistoliths in lower Yezo Group, Hokkaido, represent 
first report of this species from Circum-North Pacific) 
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stratigraphy. Micropaleontology 57, 2, p. 163-171. 
(Four orbitolinid species ('Palorbitolina lenticularis', Praeorbitolina cf. wienandsi, Mesorbitolina parva, M. 
texana) recognized in Late Hauterivian- Early Albian of Japan- S Sakhalin) 
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('Revision of the arietes, echiocerates and dactyliocerates from the Liassic of Netherlands Indies'. Mainly 
taxonomic descriptions of Early Jurassic ammonites from Roti, Babar, Timor and Sula Islands from collections 
in Amsterdam, Leiden, Utrecht, Delft, Bonn, Berlin and Basel: Arnioceras spp., Arietites, Dactylioceras spp., 
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