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Manis palaeojavanica +
Manis javanica + +
Ursus malayanus +
Paradoxurus hermaphroditus + +
Arctogalidia sp. + +
Panthera sp. +?
Panthera tigris subsp. + + + + + +
Prionailurus (=Felis) bengalensis + + +
Aonix (=Amblonix) cinerea + +
Lutrogale palaeoleptonyx +
Martes flavigula + +
Hyaena brevirostris +
Mececyon trinilensis +
Cuon? javanicus +
Cuon javanicus (=alpinus) +
Sinomastodon bumiajuensis +
Stegodon cf. elephantoides +
Stegodon trigonocephalus + + + +
Stegodon? hypsilophus +?
Elephas hysudrindicus + +
Elephas maximus + +
Rhinoceros sondaicus + + + + +
Rhinoceros unicornis kendengindicus +
Tapirus indicus + + + +
Hexaprotodon simplex +
Hexaprotodon sivalensis + + +
Muntiacus muntjak + + + + + +
Cervids + + + +
Tragulus javanicus + +
Axis lydekkeri + + +
Axis kuhli +
Rusa sp. + +
Rusa (=Cervus) timorensis + +
Duboisia santeng + +
Capricornis sumatraensis +
Epileptobos groeneveldtii +
Bubalus palaeokerabau + + +
Bubalus bubalus (= arnee) + +
Bibos palaesondaicus + + +
Bibos sp. +

Sa
ti

r

B
uk

ur
an

 s
it

e,
be

lo
w

 tu
ff

 9

C
i S

aa
t

T
ri

ni
l

K
ed

un
g 

B
ru

bu
s

N
ga

nd
on

g

Pu
nu

ng

H
ol

oc
en

e 
ca

ve
s

co
m

po
si

te

R
ec

en
t

13. Tables 1-5, 38-42 (other tables on disc)

Table 1. Faunal lists of the fossil vertebrate localities from Java discussed in this paper. The localities
are placed in chronological order from old (left) to young (right) (based on de Vos et al., 1982, Son-
daar, 1984, Cranbook, 1987, and own data).
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Fossil species lacking stratigraphical information: 
Hystrix gigantea
Hemimachairodus zwierzyckii
Meganthereon sp.
Homotherium ultimum
Panthera pardus
Lutrogale robusta
Megacyon sp.
Nestoritherium cf. sivalense
Merycopotamus dissimilis
Leptobos? problematicus+
“Elephas” indonesicus

Bos javanicus (=Bibos sondaicus) + +
Bovidae +
Sus brachygnathus + +?
Sus macrognathus + +
Sus scrofa vittatus + + +
Sus sp. +
Sus verrucosus + +
Nycticebus coucang + +
Presbytis (=Trachypithecus) cristatus + + +
Presbytis comata +
Macaca fascicularis + + + +
Macaca nemestrina +
Hylobates syndactylus +
Hylobates moloch +
Pongo pygmaeus +
Homo erectus +? + + +
Homo sapiens + + +
Hystrix (=Acanthion) brachyurus + + +
Hystrix javanica + +
Panthera pardus +
Felis viverrina +
Herpestes javanicus +
Viverricula indica +
Mustela lutreolina +
Melogale personata +
Mydaus javanensis +
Lutra lutra +
Lutra sumatrana +
Arctitis binturong +
Prionodon linsang +
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Table 4A. Microfossil analysis of samples from marine layers of the Walanae Formation, Sengkang
Anticline area, South Sulawesi (sections I and III). Stratigraphic position of the samples is indicated in
Fig. 40. Foraminifera were determined by Sudijono, nannofossils by A. Priadi.

A: Foraminifera (Biozones according to Berggren, 1995)
Sample Stratigraphic Unit Contents Biozonation/Age Environment

Planktonoic foraminifera:
F-9B: Section III, Globigerina bulloides, PL1-PL2 open sea,

Burecing Member; Ga. Decoraperta, (latest late outer
near the base of Ga. Venezuelana, Miocene to early sublittoral
exposed sequence Globoquadrina altispira, Pliocene) to upper 
at the core of the Globorotalia (Turborotalia) acostalensis, bathyal
Sengkang Anticline Globorotalia (Globorotalia) menardii,

Gt. (Gt.) margaritae,
Gt. (Gt.) tumida,
Gt. (Gt.) plesiotumida,
Globigerinoides extremus, 
Gds. Conglobatus, 
Gds. Obliquus, 
Gds.  Immaturus,
Gds. Trilobus,
Hastigerina aequilateralis,
Orbulina universa,
Sphaeroidinellopsis seminulina,
Sp. sphaeroides,
Pulleniatina primalis,
Globorotalia flexuosa.

Benthonic foraminifera:
Planulina wuellerstorfi,
Lenticulina sp.,
Gyroidina sp.,
Oridorsalis umbonatus,
Pleurostomella alternans,
Pleurostomella sp.,
Bulimina striata,
Uvigerina hispida,
Uvigerina peregrina,
Uvigerina proboscidea,
Sphaeroidina sp.,
Textularia flinti,
Melonis sp.,
Stilostomella sp. 

F-13 sandstone reworked assemblage with early Pliocene 
underlying Tanrung amongst others: or younger
Formation (Walanae Sphaeroidinella dehiscens
Formation?), 3 km
west of Manciri
village.
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A: Foraminifera (continued)
Sample Stratigraphic Unit Contents Biozonation/Age Environment

F-1 Section I, ostracods, ? lagoonal
Samaoling Member, echinoderm fragments
3 m below basal 
fluvialsandstone of Benthonic foraminifera:
the Beru Member Elphidium advenum, 

Ammonia spp.,
Ammonia gaimardi,
Lenticulina spp.,
Florilus spp.,
Rectobolivina sp.,
Operculina ammonoides

F-6 Section I, similar as sample F-1 ? lagoonal
Beru Member,
35 m above basal
fluvial sandstone
layer of Beru Member

F-4B Puncakoro, marine Planktonic foraminifera: PL1-PL2 open sea
interval of clays similar as sample F-9B.
and sandstones
(Burecing Member?),
Walanae Formation. Benthonic foraminifera:

Lenticulina spp.,
Heterolepa praecinctus,
H. subhaidingeri,
Cyclammina sp.,
Quinqueloculina sp.,
Martinottiella sp.,
Textularia sp.,
Dentalia sp.,
Cibicides ungerianus.
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Table 4B: Calcareous nannoplankton (Biozones according to Okada & Bukry, 1980).

Sample Stratigraphic Unit Contents Biozonation/Age

SF1/211091 Section I, Samaoling Member, Reticulofenestra minuta ?
390 m below the basal fluvial
sandstone layer of the
Beru Member.

SF3/211091 Section I, Samaoling Member, Helicosphaera selli, ?
415 m below the basal fluvial Pontosphaera japonica,
sandstone layer of the Reticulofenestra minuta
Beru Member.

SF11/211091 Section I, Burecing Member, Poatosphaera japonica, CN12 (late Pliocene)
850 m below the basal fluvial Calcidiscus leptoporus, 
sandstone layer of the Discoaster brouweri, 
Beru Member. Discoaster decorus, 

Discoaster sp., 
Helicosphaera carteri,
Helicosphaera selli,
Rhabdosphaera procera,
Sphenolithus moriformis.

SF1/221091 Section I, Burecing Member, Discoaster brouweri, CN12 (late Pliocene)
1200 m below the basal fluvial Helicosphaera carteri, 
sandstone layer of the Helicosphaera wallichi, 
Beru Member. Reticulofenestra minuta,

Sphenolithus abies.

SF3/221091 Section I, Burecing Member, Calcidiscus macintyrei, CN12 (late Pliocene)
1430 m below the basal fluvial Discoaster brouweri, 
sandstone layer of the Helicosphaera carteri, 
Beru Member Helicosphaera selli, 

Pontosphaera sp. 
Reticulofenestra minuta,
Sphenolithus abies.

SF5/221091 Section I, Burecing Member, Discoaster brouweri, CN12 (late Pliocene)
1650 m below the basal fluvial Discoaster decorus, 
sandstone layer of the Discoaster tristellifera, 
Beru Member Helicosphaera carteri, 

Helicosphaera wallichi,  
Rhabdolithus sp.,
Reticulofenestra minuta.
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Table 38. Ridge-crest formulas of selected Stegodon species. Incompletely developed halfridges are not
included in the formulas. Notes: 1) S. ganesa (Falconer & Cautley, 1846) and S. insignis (Falconer &
Cautley, 1846) are distinct species based on differences in skull morphology, but their molars cannot
be distinguished (Saegusa, 1987). 2) S. shinshuensis from Japan is by some authors considered to be a
synonym of S. zdanskyi from China (Saegusa, 1996). The M3 of S. shinshuensis bears 7 to 9 ridges,
whereas the M3 bears 8 to 9 ridges (Taruno, 1991). Its plateformula is thus slightly more advanced
than the Chinese species. 3) The M3s of S. orientalis from Japan bear 10 ridges, both the lowers and
uppers (Taruno, 1991). This is less than in the mainland variety listed in the table.

Species dP2 dP3 dP4 M1 M2 M3 Source

S. elephantoides (Clift, 1828) upper - - - 6 6 - Osborn, 1942
lower - - - - - 10

S. zdanskyi Hopwood, 1935 upper - 4 5 5 5-6 6-7 De Chardin &
lower - 4 6 5 6 7-8 & Trassaert, 1937

S. aurorae (Matsumoto, 1918) upper - - - - - 11-13 Taruno, 1991
lower - - - 8 10 12-13

S. orientalis Owen, 1887 upper 3 5-6 6-7 6-7 6-8 11-12 Colbert & Hooijer, 1953;
lower 2 5-6 7 7-8 7-9 12 Hopwood, 1935; this thesis

S. bombifrons (Falc. & Cautley, upper - 4 6 6 7 9 Osborn, 1942
1846) lower - 4 6-7 7 8 9

S. insignis (Falc. & Cautley, upper 2 5-6 7 7-8 7-8 10-11 Osborn, 1942; this thesis
1845) lower 2 6 7-9 7-10 9 11-13

S. trigonocephalus Martin, 1887
subspec. S. t. trigonocephalus upper 3 6 7-8 7 9 11 this thesis

lower 2-3 6-7 8 8-9 10 13
subspec. S. t. ngandongensis upper - - - 8 - - this thesis

lower - 7 9 9+ - -

S. florensis Hooijer, 1957 upper - - - 7 - 12 this thesis
lower - - 7+ 9 10 14

S. sondaari nov. sp. upper - 6-7 6 6-7 - - this thesis
lower - 6 - - 8 8

S. sompoensis Hooijer, 1964 upper - - 7 - 8 8-9 this thesis
lower - - - - 8 9-10

S. timorensis Sartono, 1969 upper - - - - 7 - Hooijer, 1969, 1972a
lower - - - - 9 10
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Table 39. Mean directions of the Natural Remanent Magnetization of the samples from the two sec-
tions shown in Fig. 65. n = number of samples; D = mean declination; I = mean inclination; k = Fish-
er’s precision estimate; α95 = semiangle of cone of 95% confidence; N = Normal magnetization; R =
Reversed magnetization.

Sample Lithology n D I k α95 Polarity

01 very fine sandstone 5 147 14 13.1 17.1 R
02 silty sandstone 5 238 -20 10.1 14.1 R
03 silty sandstone 4 189 -10 10.2 13.0 R
04 very fine sandstone 4 14 -5 9.3 23.0 N
05 tuff 6 160 -20 9.6 18.1 R
06 siltstone 6 234 -39 12.1 16.1 R
07 tuff 5 34 -13 5.1 23.0 N
08 silty sandstone 5 40 -24 4.3 20.0 N
09 siltstone 5 59 -80 173.8 4.7 N
10 siltstone 4 7 -19 4.0 35.0 N
11 siltstone 4 213 -23 15.7 17.6 R
12 siltstone 5 188 -14 4.7 22.0 R
13 sandstone 4 253 -7 104.1 6.9 R/N
14 siltstone 5 322 -65 6.1 25.3 N
15 very fine sandstone 4 36 -27 6.8 25.7 N
16 silty sandstone 4 2 -33 38.3 11.3 N
17 silty sandstone 5 350 -24 318.5 4.7 N
18 limestone 6 - - - - -
19 very fine sandstone 6 341 -30 66.9 7.0 N
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Table 40. Body mass estimations of adult individuals of various Indonesian Stegodon species, based on
total length of femur or humerus, or based on midshaft circumference of femur or humerus. Femur
CD-4315 bears a label indicating that it originates from Trinil, but not from the ‘Haupt-Knochen-
schicht’. The label states that it comes from a layer at an elevation 4 to 5 m above the lowest waterlev-
el of the Soloriver, whereas the fossils from the ‘Haupt-Knochenschicht’ were excavated from below
the lowest waterlevel (de Vos & Sondaar, 1982). Unlike the brown-coloured fossils from the ‘Haupt-
Knochenschicht’, femur CD-4315 has a reddish colour and a red sandstone matrix attached to it. For
further explanation of the mass estimation methods see text. Mass estimates based on shaft circumfer-
ence are more than twice as large as estimates based on length. These discrepancies are caused by the
relatively sturdy built limbbones of Stegodon. The length-based bodymass estimates are thought to
approach the true bodymass closer. In addition, the circumference-based bodymass estimate for a
humerus of “Elephas” celebensis is given.

species element specimen length circumference mass estimate mass estimate
(mm) (mm) based on length based on cir-

(kg) cumf. (kg)

S. sondaari sp. nov. femur TT-4083 460e ± 50 151.5 207 +65/-54 553
diaphysis

S. florensis humerus CV-72 630 - 852 -
(Hooijer,
1972a: 23)

S. florensis humerus (Hooijer, 530+ 273e-280e - 2169-2317
1957a: 125)

S. t. trigonocephalus femur CD-2890 922 307 1310 4072

S. t. trigonocephalus femur CD-4315 838 296 1017 3673

S. t. trigonocephalus femur CD-2889 1020 358 1713 6287

S. sompoensis humerus LR-3707 452e ± 8 199 350 +17/-12 950

"Elephas" celebensis humerus PL-3736 - 187 - 807
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Table 41. Successive stages which can be distinguished in a single, progressing elephantoid molar
(after Beden, 1979). 11 stages were defined, designated with the combination of a letter (A-D) and a
number (except for stage C). To the right the alveolar states, corresponding with the successive molar
stages, are indicated. For further explanation, see chapter 8.
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Table 42. Five age groups that are here distinguished for reconstructing mortality profiles of elephan-
toid dental assemblages. Each age group represents a lifespan of approximately 12 AEY. The dental
wear age classes of Beden (1979) were used for aging individual elephantoid dentitions and certain
classes define the boundaries of the age groups (see also Figs. 75-76). The corresponding dental wear
age classes of Laws (1966) are also given.

age social status range of dental wear classes
group after Beden (1979) after Laws (1966)

1 juveniles 0 - M1A I - XI
2 young adults M1A’ - M2A XII - XVII
3 prime adults M2B - M2/M3B’ XVIII - XXI
4 senior adults M2/M3C - M3B XXII - XXIV
5 senile M3C - M3E’ XXV - XXX  

pp 391-421  15-01-2007  10:57  Pagina 401



Van den Bergh. The Late Neogene elephantoid-bearing faunas of Indonesia. Scripta Geol., 117 (1999)402

Plate 1

Figs. 1-4. Stegodon elephantoides (Clift, 1828) 
MPS-358, Bukuran, Central Java; Lower Pleistocene; mandible with both M3s; 1: oblique occlusal
view; 2: lateral view; 3: frontal view; 4: occlusal view.
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Plate 2

Figs. 1-2. Stegodon trigonocephalus ngandongensis subsp. nov.
1: GRDC/K-330B, Ngandong excavation; Upper Pleistocene; dex. dP3 occlusal view.
2: GRDC/K-330A: dex. dP3, Watualang excavation, occlusal view.

Figs. 3-4. Elephas maximus Linnaeus, 1758
GRDC CPD90-1, sin. M2, Cipeundeuy sand quarry, West Java; Upper Pleistocene; 3: occlusal view; 4:
medial view.
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Plate 3

Figs. 1-7. “Elephas” celebensis (Hooijer, 1949)
1-2: GRDC S-3949; loc.: FVL-25 (Sompe), South Sulawesi; Upper Pliocene; mandible fragment with
dP3 and anterior dP4 fragment; 1: occlusal view; 2: lateral (buccal) view. 
3: GRDC Lp-3192; loc.: FVL-1 (Lepangeng), South Sulawesi; Upper Pliocene; dextral mandibular
ramus with roots of dP4 and P3 and the M1 in the alveole. 
4-5: GRDC 1307; loc.: FVL-5 (Lakibong), South Sulawesi; Lower Pleistocene; sinistral mandibular
ramus with P4; 4: occlusal view; 5: lateral view; 6-7: GRDC 1344; dextral maxilla fragment with P3; 6:
occlusal view; 7: lateral view.
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Plate 4

Figs. 1-4. “Elephas” celebensis (Hooijer, 1949)
1-2: GRDC 1342; loc.: FVL-5 (Lakibong); dextral dP4; 1: occlusal view; 2: lateral view. 

Figs. 3-4. Stegodon sompoensis Hooijer, 1964 
GRDC MUTL/171186-1; loc.: c. 1 km east of FVL-17 (Alupang), South Sulawesi; dextral mandibular
ramus fragment with M3 fragment; Upper Pliocene or Lower Pleistocene; 3: occlusal view; 4: lateral
view.
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Plate 5

Figs. 1-2. “Elephas” celebensis (Hooijer, 1949) 
GRDC LWTL/151186-1; loc.: FVL-7 (Lakibong), South Sulawesi; Lower Pleistocene; skull with M3; 1:
frontal view; 2: lateral view.
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Plate 6

Figs. 1-5. Stegodon sompoensis Hooijer, 1964
1-2: PMC C3/2/79; loc.: FVL-17 (Marale), South Sulawesi; Lower Pleistocene; sin. mandible with pos-
terior M2 fragment and M3 in alveole; 1: lingual view; 2: occlusal view. 
3-4: GRDC PA-3730; loc.: FVL-9 (Paroto) South Sulawesi; Upper Pliocene or Lower Pleistocene; dex-
tral dP4; 3: occlusal view; 4: buccal view. 
5: GRDC L/III-3036; loc.: FVL-2 (Palangiseng); Lower Pleistocene; premaxilla, dorsal view.
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Plate 7

Figs. 1-4. Stegodon sompoensis Hooijer, 1964 
GRDC BC-3050; loc.: FVL-10 (Pajalela), South Sulawesi; adult skull lacking dentition; 1: ventral view;
2: lateral view; 3: occipital view; 4a, b: frontal view.
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Plate 8

Figs. 1-2. Stegodon sp. B 
Loc.: FVL-29 (Tanrung River), South Sulawesi; Middle Pleistocene; 1: GRDC TA-3711; M1 sin; occlusal
view. 
2: GRDC TA-3712; dP4 remnant and M1; 2a: occlusal view; 2b: buccal view. 

Figs. 3-4. large-sized Stegodon sp. 
GRDC L/III-3040; loc.: FVL-2 (Palangiseng), South Sulawesi; Lower Pleistocene?; sinistral lower
molar fragment; 3: occlusal view (lingual side partly embedded in matrix; 4: buccal view.
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Plate 9

Figs. 1-3. Stegodon sompoensis Hooijer, 1964 
Loc.: FVL-24 (Lonrong), South Sulawesi; Upper Pliocene; 1: GRDC LR-3707; dextral humerus; anterior
view; 2-3: GRDC LR-3546; dextral radius; 2: posterolateral view; 3: anteromedial view.

Plate 10 

Figs. 1-2. pygmy Elephantoidea 
GRDC LR-3552; loc.: FVL-24 (Lonrong), South Sulawesi; Upper Pliocene; dextral metatarsus III; 1:
anterior view; 2: lateral view.
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Figs. 3-6. Elephas sp. 
Loc.: FVL-29 (Tanrung River), South Sulawesi; Middle or Late Pleistocene; 3-4: GRDC TA-3061; dex-
tral metacarpus III; 3: posterior view; 4: lateral view; 5-6: GRDC TA-3062: dextral metacarpus V; 5:
posterior view; 6: lateral view.
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Plate 11

Figs. 1-6. Stegodon sondaari sp. nov. 
Loc.: Tangi Talo, west Central Flores; Lower Pleistocene (c. 0.9 Ma); 1-2: GRDC TT-4044; dP3 sin.; 1:
occlusal view; 2: lingual view; 3-4: GRDC TT-3835; dP4 sin.; 3: occlusal view; 4: lingual view; 5a:
GRDC TT-4033; dP4 dex, and 5b: GRDC TT-4034; dP4 sin.; both dP4 constitute a pair; occlusal view; 6:
GRDC TT-4034; dP4 sin., lingual view.
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Plate 12

Figs. 1-5. Stegodon sondaari sp. nov. 
Loc.: Tangi Talo, west Central Flores; Lower Pleistocene (c. 0.9 Ma); 1-2: GRDC TT-3836; dex. maxil-
lary fragment with dP4; 1: occlusal view; 2: lateral (buccal) view; 3: GRDC TT-4032; dP4 sin., mesial
view; 4a: GRDC TT-3814; M2 sin.; 4b: GRDC TT-3818; M2 dextral, both M2 constitute a pair; occlusal
view; 5: TT-3818: M2 dextral, buccal view.
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Plate 13

Figs.1-3. Stegodon sondaari sp. nov. 
Loc.: Tangi Talo, west Central Flores; Lower Pleistocene (c. 0.9 Ma); holotype; GRDC TT-3837;
mandible with both worn M1, slightly worn M2 and the uncompleted sinistral M3 still in the alveolar
cavity; 1: occlusal view; 2: lateral view; 3: medial view of the sinistral ramus.

1

2

3

10 cm

10 cm

10
 c

m

pp 391-421  15-01-2007  10:57  Pagina 414



415Van den Bergh. The Late Neogene elephantoid-bearing faunas of Indonesia. Scripta Geol., 117 (1999)

Plate 14

Figs.1-6. Stegodon sondaari sp. nov. 
Loc.: Tangi Talo, west Central Flores; Lower Pleistocene (c. 0.9 Ma).
1: GRDC TT-4035; M1 dex., and GRDC TT-4031: M2 dex.; occlusal view; 2: GRDC TT-4037; M1 sin.,
and GRDC TT-4030: M2 sin.; buccal view; (teeth figured in figs. 1-2 belong to the same individual as
figured in Pl. 13); 3-4: GRDC TT-3816; M2 dex.; 3: occlusal view; 4: lingual view; 5-6: GRDC TT-4029;
M2 sin.; 5: occlusal view; 6: lingual view.
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Plate 15

Figs.1-4. Stegodon sondaari sp. nov. 
Loc.: Tangi Talo, west Central Flores; Lower Pleistocene (c. 0.9 Ma); 1: GRDC TT-3856; M3 sin. frag-
ment, occlusal view; 2: GRDC TT-3887/88; sin. tusk; dorso-medial view; 3-4: GRDC TT-3819; sin. tusk;
3: dorso-medial view; 4: ventro-medial view.
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Plate 16

Figs.1-5. Stegodon sondaari sp. nov. 
Loc.: Tangi Talo, west Central Flores; Lower Pleistocene (c. 0.9 Ma); 1-2: F.BS 3.1; atlas; 1: caudal view;
2: dorsal view; 3-4: GRDC TT-4086; vertebra thoracale IV or V; 3: lateral view; 4: caudal view; 5: inner
enamel layer (IEL) and outer enamel layer (OEL). enamel/dentine junction (EDJ) to the left; polariz-
ing microscope.

Fig. 6. Stegodon sompoensis Hooijer, 1964 
IEL and OEL. EDJ to the left; polarizing microscope.
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Plate 17

Figs. 1-6. Stegodon sondaari sp. nov. 
Loc.: Tangi Talo, west Central Flores; Lower Pleistocene (c. 0.9 Ma); 1-2: GRDC TT-4082; vertebra tho-
racale (XVI - XIX ?); 1: lateral view; 2: caudal view; 3-4: GRDC TT-4083; sinistral femur diaphysis; 3:
anterior view, 4: posterior view; 5-6: GRDC TT-4065; phalanx I; 5: lateral view; 6: palmar view.
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Plate 18

Figs. 1-3. Stegodon florensis Hooijer, 1957; west Central Flores.
1-2: GRDC DD-4160; loc.: Dozo Dhalu; mandible with M1 remnants and both M2s; 1: lateral view; 2:
occlusal view. 
3: GRDC MM-4118; loc.: Mata Menge; dextral M3; 3: occlusal view.
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