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Abstract

Project Code: MRG5280080

Project Title: The Diversity of Proboscidean Fossils “Family
Stegodontidae” and Neogene Events in Nakhon Ratchasima
Province

Investigator: Dr. Yupa Thasod
Northeastern Research Institute of Petrified Wood and
Mineral Resources, Nakhon Ratchasima Rajabhat University

Mentor: Assoc. Prof. Dr. Benjavun Ratanasthien
Department of Geological Sciences, Faculty of Science,
Chiang Mai University

E-mail Address: thasod@yahoo.com

Project Period: March 16, 2009 - March 15, 2011

There are four purposes of this study 1) fo study the diversity of
proboscidean fossil Family Stegodontidae 2) to classify the Stegodontidae
species 3) to interprete the evolution of of proboscidean fossil Family
Stegodontidae and 4) to interprete events that occurred during the Neogene period
in Nakhon Ratchasima Province. The proboscidean fossils were collected and
housed at Northeastern Research Institute of Pefrified Wood and Mineral
Resources. They were not found in sifu in sediment due to sand mining processed;
however, molar teeth structures are useful for classification and interpretation of
evolution and environment. There are 59 specimens were studied. The methods are
count number of loph(id), number of mammillae, measure length, width, enamel
thickness, plate or loph(id) frequency of each specimen, record the character of
each specimen, and compare the specimen with type specimens. The resulis are
Stegodontidae fossils in this locality were subdivided info 2 genera, Stegolophodon
and Stegodon. They were classified into 12 species in four groups by the
difference of teeth structures. Group 1 is Stegolophodon stegodontoides group,
composes of 3 subspecies, Stegolophodon stegodontoides ssp. 1, Stegolophodon

stegodonfoides ssp. 2, and Stegolophodon stegodontoides ssp.3. Group 2 is
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advanced Stegolophodon group, contains 2 unname species and a new Species.
Group 3 is primitive Stegodon, comprises 3 unname species. The last group is
advanced Stfegodon group. This group composes of Stegodon elephantoides,
Stegodon insignis, and Stegodon cf. orientalis.

The Stegodontidae fossil from Nakhon Ratchasima Province contains the
age range from late Miocene to Pleistocene. Group 1: Stegolophodon
sfegodonfoides group is close related to the species that found from India-Pakistan
and Myanmar. They were the fossils from the late Miocene. This group is more
advanced than the species from the Early Miocene to Middle Miocene in Northern
Thailand. During the latest Miocene to Pliocene, Stegodontidae Family was
abundant and divers of species. The evolution of Stegodontidae in Nakhon
Ratchasima province may begin from the Group 1 Stfegolophodon stegodontoides
then developed to advanced Stegolophodon and primitive Stegodon. They probably
migrate or inter change in the main land such China, Myanmar, and Thailand
because fossil evidences. The evolutions of Stegodontidae were continued and
gradual changed since the Miocene. A new species may occur by the adaptation
of teeth structures for food changing. Strong conules that found in the late
Miocene and Pliocene species indicate the trees or bushes consume more than
grass. The developing to fine conules, high crown and strong enamel folding that
found in the Pliocene and Pleistocene species indicate harder foods (such as
grass) had been consume, may related with dried condition. Climate changes may
an effect from the uplifting of Himalayan range result from the collision of Indian

and Eurasian plates.

Keywords: Proboscidean fossil, Family Stegodontidae, Proboscidean evolution,

Neogene, Nakhon Ratchasima
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Species/specimen N L W WiI H ET N-mam
Stegolophodon

sfegodonfoides ssp.1

RM3 RIN804 X5X 187 94 50.27 | worn | 5-6 4
Lm3 ORIN7 X5X 223 108.72 | 48.75 | 55.33 | 6-9 4
LM3 PR3 X5X [191.8 | 99.75 |52.01 |worn |8 4
RM3 PRY4 X5X 188 100.56 | 53.49 | worn |7 4
LM3 PRY5 X5X 204 98.49 48.28 | worn | 5.3 4
RM3 PRYS5 X5X 198.2 94.15 47.50 | worn | 5-6 4
Lm3 PRY15 X5X 206.8 80.84 39.09 | worn | 5-6 worn
Rm3 RIN3 -4X 200- 97.45 - worn | 6-7 worn
Lm3 RIN80S X6X 221.82 | 80.20 36.16 | worn | 5-6 4
Rm3 RIN534 X6X 213.92 | 79.58 37.20 | worn | 5-6 4

vugiug N = 97uuduilu (Number of loph(id); L= A2138190INNgAY0N6 WY

(Maximum Length); Vv:ﬂ'smﬂ’?’mmnﬁqaﬁuméhﬁu (Maximum Width); Wi=a%iiaiu

N9 (Width Index W/Lx100); H= Auguuadaiy (Height); ET = Auviu1vavdun

ta (Enamel thickness); N-mam= ’{i’]muﬂuﬂu (Number of mammillae)




11.2 dnaelnlalwaou aislnaounesiad siagesd 2 fgasiuvaeiiu
s mdR 2 (M2) 1 Xax funsiuuwdf 3 1w X5X waziunsiudedn 3 1u xex

Yuiudvealuguazddiauduiulinu 6 Ju $Bunuanuualifisesudniseduiua

[ a

fanuuziloufy d1edelnlalwasu cf. dlnasunosind nwundwds-Ulfaniu

a

(Tassy, 1983) Twwalugiwey dutediainlalnaeu dwlnasunssiad Yiladesn 3
wazrdadunuuinuilsemandn uadneasuiiuvssindislnlaliaey aalnaounas
nd $iagesdi 2 farmdaduninnit lasfitu posterior central conule 7ilwsindn uae

wanaanddislnlalwaou dinlnaounesiand siagesd 1 asedtu posterior

¥
a 1

central conule ¥61AU FTUIEIDINAWUIBULUAINITINET U19zLRewolUNISENT oY

1 ]
a

1 =) a 1 J ¥ a
slﬁﬂﬁiﬁ"lfuﬁlﬁlilil"ﬂu\lﬁl (E‘LJ‘V] 2 WAZAITINN 2)

1.1.3 Taalnlalneou Alneounsuiad siatosn 3 danuuzuaaiu

Afinswauunnidwuludedalnlalwaeu dinlnaounssiad viagesh 1 uaz 2
\Dudedindussindvuneluguiunan Yuiugnuiesssesnlassosdiug wilviiuinia

Wutlumguannieng Hunsuuudd 3 Agesiudu XeX wnnifinuludredislnla

]
a

TWaou dwwlnaounasiad silagesd 1 uamiusiadosin 2 (SUA 3 uaza1s i 2)

¥ 1 a

1.2 ngui 2 Faalnlalwasuin @3 Tauinisge dredndrussinguiiinay

' I A a ao { o & |
LENANIINNANT 1 1ilovanTdurueasduiuluiunsudn 3 vindwdu 7 44 w9

q

¥
J

LANANYUEANIANSINEY uUveandy 3 ¥ia Ao ¥HaN 1 FHUa7 2 uazvielvil

]
aaa v a

1.2.1 ddalnlalwaouiiiiauinisge sian 1 1Wudvamlnlalnaaud
a 1 = < P a v ¥ | a LY |
fuualuguunausaidnilasuiudivaalnlalWasulungudisdu uailvuna

Tndidseiudedinlnlaliaou dislnaeunssiad viagesd 1 Wwssrs1aduu posterior

] ]
al

central conule tAudn TuwitdunuaAsaiugaLay (SUN 3 uazansn 3)

o

1.2.2 FasinlalWaouiiifauinisas siai 2 udwaslnlalwaou

Pflvunalugnitviiein 1 MeanuniteuazAuena JUn posterior central conule ua
Wunivaseiludaau Juiuinisudegesiu 4 G 6 Ju wdasienisWaunfiainnin

FUAN 1 (SUN 3 aza1sINN 3)

U



U 2 wanudrnsilutredindrussw nquil 1 vilaawlnlalWaou awlnasunosiaa
"lfaGIEIJ@SJ‘ﬁI 2 Al: RM2 RIN6; A2: RM3 RING; B1: LM2 RIN33; B2: LM3 RIN33 C:
LM3 RIN348; D: LM3 RIN61; E: Lm3 PRY17; F: Lm3 PRYZ2; G: Rm3 PRY1.



AISNN 2 BANIIWIUAUAY VUIE ANULITDNBUINE WAz IWIUYNHUYDNEINANEN

USSWINAINIAINADY Aalnaounaind ¥ingasn 2 wazringoun 3

Species/specimen N L W WiI H ET N-mam
Stegolophodon

stegodonfoides ssp.2

LM2 RIN33 X4X 136.26 | 83.48 61.26 | worn | 6-7 worn
LM3 RIN33 X6X 21 101.80 | 48.25 | 55.16 | - 4-6
RM2 RIN6 X4X 146 90.82 62.20 | worn | 6-7 worn
RM3 RIN6 X6X 207.5 106.3 51.23 | 58.8 |6-7 4-6
LM3 RIN348 X5X 212 11.97 52.82 | 55.73 | - 4-6
LM3 RING1 X6X 204.5 98 47.92 | worn | 6-7 worn
Rm3 PRY1 X6X 241 89.81 37.27 | worn | 6-7 worn
Lm3 PRYZ2 X6X 239 91.25 38.18 | worn | 6-7 worn
Lm3 PRY17 X6X 245.8 98.69 40.15 | - - 4-5
Stegolophodon

stegodonftoides ssp.3

LM3 RIN351 X6X 246.05 |109.94 | 4468 | 54 5-6 4-6
RM3 RIN351 X6X 237 110.83 | 46.76 | 47 6 4-6
LM3 PRY6 X6X 211.72 | 101.58 | 47.98 | worn |5 4-6
LM3 PRY18 X6X 226.8 98.84 43.58 | - - 4-6




'
al

sUM 3 udavdregiudvdndiussi slladwlnlalwaou dalnaounsgiad viagos
7i 3 (A-D) uazdwaElnlalWaeuiiiitamnnisas ¥iad 1 (K) wlai 2 (L) waevia
Tl (E-J) A: RM3 RIN351; B: LM3 RIN351 C: LM3 PRY18; D: LM3 PRY®6; E:
RM3 PRY97; F: LM3 PRY97; G: Lm3 PRY97; H:. Rm3 PRY97; I: Lm2
NRRU1002-63; J: Lm3: NRRU1002-01; K: Rm3 PRY103; L: Lm3 NRRU-PRY98.



AISNN 3 WANTIIUAURY VU8 ANHULIVDNBUINA wATIWINYNHBIENTINENET

vsswidslnlalwaounidtmuinisgs ilad 1 viah 2 wazvialu

Species/specimen N L W WI H ET N-mam
Advanced

Stegolophodon sp.1

Rm3 PRY 103 X7X 254.85 | 90.36 35.46 | 51.07 | - 4
Advanced

Stegolophodon sp. 2

Lm3 NRRU-PRY 98 X7X 28716 | 110.44 38.46 | 57.25 | - 4-6
Advanced

Stegolophodon sp. 3

(new species)

LM3 NRRU-PRY97 X6X 278 129.00 | 46.4 |worn | 5-6 ©-8
RM3 NRRU-PRY97 X6X 272 127.61 46.92 | worn | 5-6 6-8
Lm2 NRRU1002-63 X6 184.62 | 86.96 4710 | worn | 5-6 4
Lm3 NRRU1002-01 -6X 21194 |105.78 | 4991 | worn | 5-6 4-6
Lm3 NRRU-PRY97 X7X 312.00 | 117.03 3751 | worn | 5-6 4-6
Rm3 NRRU-PRY97 X7X 305.6 115.54 | 37.81 | worn | 5-6 4-6
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aa o

1.2.3 deaelnlalaouiiivauinisge el WudaainlalWaou
fivunaluun Wunsmaedd 2 fgasiwdu X6 Hunswmundi 3 Aqesitudu xex
uaziunsma1d7 3 10u x7x gasiduiunsiuundi 3 wileuiudeamlnlalwaou
alnaeunosiad waluiuaraieluns @i 2 way 3 Fdwuduituiinnit lidses
uinvavduuua Hduuivasaludaewizduntn uazuaas secondary trefoil Fadu

Anuaziauvasideinlalwaou ¥ialviil (SUA 3 wazansan 3)

U

1.3. ngui 3 Frvaalnasudads suuneendu 3 vila Ao vl 1 vilad 2
wazyian 3 Hduiuduiundrodusianwululszimaiu (Teilhard and Trassaert, 1937;

[

Zong, 1992) Tasiisnsazidanvoauaazyiae il

]
ala

1.3.1 dvaalnaouaudu sfan 1 1udamlnaeuiddasiunsiuuudi
3 1Ju x6X Wunswandi 3 1Ju X7x luduuuluiugnuusdaesosiugiug vl
u 6 Juualivsnaindud duundunieaseduiu luunswanedin 3 dduiu 4 Ju
SONWUAN wazliA1SIWaNUSEATUKSDTNTILVNANSITONUSEATULNSNOETEUINTDIWY
o/ a = a a 1 1 o/ v
wdansosudnvovdumaneuivioy dvualugmidudiaelnlalWaou dalnaou

NOYLAE NQUN 1 (SUN 4 Uazans N 4)

U

1.3.2 4NAAINADUANEN FUAT 2 WULAWIZHUNSINANTA 3 11Tl &

gasiwdu X7X Wudunihniuasisouvadludiuing fisesvdnvovduiuaaziden

] ]
al

unnwilad 1 ity posterior central conule (UM 5 uara1s19i 4)

1.3.3 damlnaouaaidn 9ilad 3 wulawisAunswadn 3 wuriu
1 @ 4 Y 4 I k¥ 3 LY Y
sUsudunuumedin AnunItwesiuiivuiawey AuaasanedIluy Laaesosvdn
YpsdumaLUUATBen dd1sdendsyatusglusosimandes Svunaiulvg (U7 5

UWATAIS NN 4)
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UM 4 uansdnosnailudralindruss ngui 3 Fvdialnaoudadn wian 1 A:
RM3 RINS0; B: LM3 RIN352 C: RM3 NRRU-PRY62; D: Lm3 RIN46; E: Lm3
PRY14; F: Rm3 PRY14.
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AISNN 4 WANTIIBAUHY VU6 ANHULIVENBUING uATIWIUYNAUYDIEINANAN

USSWENALALINAOUAILAL

Species/specimen | N L W WiI H PF ET N-mam
Primitive
Stegodon sp. 1
RM3 RINS0 X6X | 265.60 | 123.16 | 46.37 |61.45 | 253 | 8-9 6
RM3 NRRU- X6X | 270.49 |124.38 | 4598 | worn | 2.42 | 6-7 6
PRY62
LM3 RIN352 X6X | 254.4 124.55 | 4896 | 54.57 | 273 | 6-8 6
Lm3 RIN46 X7X 1299.80 |115.30 | 38.46 |59.88|2.42 |56 4
Rm3 PRY 14 X7X | 293.71 |101.83 | 34.67 |worn |2.42 | 6-8 4
Lm3 PRY 14 X7X | 293.2 102.64 | 35.01 worn | 2.47 | 5-7 4
Primitive
Stegodon sp. 2
Rm3 RIN9

X7X | 298.12- | 106.17 | 35.61+ | worn | 2-3 5.6 worn
Lm3 PRY138

-6X | 290.39- | 115.81 | 39.88+ | worn | 2-2.5 | 6 6
Lm3 PRY 16

-6X | 24711 105.40 | 4265 |worn | 2.75 |5.2 6
Primitive
Stegodon sp. 3
Rm3 PRY61 X7X | 29490 | 116.46 | 39.49 |worn | 2.5 57 4
Rm3 NRRU1002-
57 X7X | 282.40 | 112.63 | 39.88 |worn | 2.5-3 | 5.5 4-5
Lm3 NRRU1002-

X7X | 286.66 | 113.05 | 39.43 |worn | 2.5-3 |56 4-5

27
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U 5 wdaudngiludnedingrussw nquil 3 Yeaelnasududy viai 2
(A-C) uar %iafi 3 (D-F) A: Rm3 RING; B: Lm3 PRY138 C: Rm3 PRY16;
D: Rm3 PRY138; E: Lm3 NRRU1002-27; F: Rm3 NRRU1002-27.



]
4

1.4 ngui 4 FaalnasunddITmuinisge suunldidu 3 vila Ao dreaa

Tneou wANIUNBYIAA TNAEINADY cf. PDISYUNIAA LAXT NALAINADY SuBniid

1.4.1 $1940ln00U ANIUNDLLEE WUTWUNSINANTA 2 (V50019 Tudhn 3
ipvandiuislduvauiloudn 3 wadnuauduiudu XoX) uardi 3 ds1uiugnsiu
W X9X Yudugnuiegesidu 6 fv 8 Ju Asosusnvasdunuaveiu darsdeu

Useanulusoeiiu fdnvuradrsrdvdudiegeinwululseimansin (Cobert, 1938; Takai

] ]
al

et al, 2006) (3U# 6 wag 615NN 5)

1.4.2 dwaalnaou cf. soidoun1dd wuiunsWuuan 3 v 2 & dgasiwiu
X10X wazWuns a1 3 uadwialdviamald ddussnldvesnaiuuonuin diu
WudnuIunn waziisogvidgnuasduiuaszildoauin didunivuazde da1siwouyseau

Tusoaiunsotisousouvroudsioulssd1u ANBUEaNNA1IAA8RUANEUEYDNTINALG LN

'
al

Aoy a91Seuniad Awululsuinadu (Teilhard and Trassaret, 1937) (SU% 6 wazAnSIY

]
al

7 5)

1.4.3 daiainaou dudnfia wuilunsmuuds 1 fqesdudu xex uagluiu
nsmAT 1 Agesiudu X7X Wunswaedi 2 Sgasitwdu x11x fa x12x luiu
nsuuLdn 3 fgasiudu x11x e X12X uagilunsiudedi 3 fgasitudu x11x f
X12X wuiu dnwaglagaly Ao fduiuiiuiuuin waassesudnvesduritauuy
avidon farsienlszauagifusoeiu Tulunsudn fanldeosdduinn U
FudunvuiFoamnding danadudnuuzvesiefiifauinisas uasdudnuue
wiloufuddalnaou dudnila Aiwululszinanain (Colbert, 1938) (gﬂﬁl 7 LAaTa1S N

it 5)
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5UT 6 uaasdoseiludedndusew naudl 4 FedelnaouRiiTaunisg
Yadalneou wAWIUNLIAE (A-C) uazviadialnaau cf. aaisuuniaa (D-
E) A: Lm2 PRY69; B: Rm3 PRY144 C: Rm3 PRY32; D: LM3 and RM3
NRRU1002-02; E: Rm3 RIN14.
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U 7 wdavdegaiudnedingussw nduit 4 Fraelnaouiiivaminisas
yiladialnaou Junild A: Ldm3 PRYSS; B: Rdm3 PRY88 C: RDM1 and

LDM1 RIN28; D: Lm3 NRRU1002-26; E: Rm3 PRY201; F: LM3 PRY201;
G: RM3 PRY202 H: LM3 PRY201 Lateral view.
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EISNN 5 WAMNTIIUAURIY U0 AMUUBIVONBUILNA wATINUINYNAUUDEIINANEN

USSR ALS LNaD U TIN5 8

Species/specimen N L W Wi H PF | ET N-
mam
Stegodon
elephantoides
Rm2 PRY144 X9X |306.38 |89.31 |29.15 |50.67 |4 |45 7-10
Lm2 PRY69 X9X | 284.03 [88.60 |3119 [50.79 |4 |45 7-10
Rm3 PRY32 X9X |295.82 |100.41 | 33.94 | 55 3.5 | 4.8g 6-7
Stegodon cf.
orientalis
LM3 NRRU1002-02 | X10X | 281.92 | 102.27 | 36.27 | 60.12 |4 | 4-55 |8-11
RM3 NRRU1002-02 | X10X | 285.46 | 101.32 |35.49 | 60.51 |4 | 4-5.5 | 8-11
Rm3 RIN14 X8- | 267- 115.7 - worn | 2.5 | 3.8 7-8
Stegodon insignis
RDM1 RIN28 X8X | 14791 |70.74 | 4782 |worn |7 | 3.5 worn
RM3 PRY201 X12X | 268.5 97.28 | 36.23 | 57 45 (4-55 |10-1
LM3 PRY201 X12X | 270.47 | 10116 | 37.40 | 64.62 | 4.5| 3.5-5 | 10-11
RM3 PRY202 X11X | 206.69 | 93.21 |45.09 | 51.70 | 4.5 |4-55 |10-12
Rm3 PRY201 X12X | 27117 | 9730 |3588 |worn |4 |3-45 |8
Lm3 PRY201 -8X | 240- 93.18 |- worn |4 | 354 |8
Lm3 NRRU1002-26 | -8X | 242.38-|94.76+ | 39.09 |worn |4 |3.7-4 |8
Rm2? PRY88 X7X | 134.7 60 44.54 | worn | 5 3-4 worn
Rm3? PRY88 X8- | 171- 63.29 |- 5135 |5 |- 9-10
Lm3? PRYS55 XX | 215.61 | 53.94? | ? 4247 |5 |- 10-11
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2. FYauInN1svaNTINANA1USSWANAALalnaauRatuUszInaAlng

v
v aa o 1

Frefindnussidaslnaouid duiiiauinisdeiownandredeinodlng
Sonuazd A ianselalnaou (Tobien, 1973; Saegusa et al., 2005) ugdediainialv
pouriannuifigatunwululsemdlne e daalnlaliaou winsieouda wuf
wilpvdwiiuunsie sunod Toiadiyu udedndiussivnaidn waslu
mesoconelet sualugliivinduuudn (main cone) Hunsudnaeeiisiuin 4 du du
Huns1wdi 3 F91uau 5 du ergtsuiisuaniTawinisvesdidndussiedd
Uszanas 17-18 d1udlieu (Tassy et al., 1992: Saegusa, 1996) uoNINHUSIWUTNA
wlnlalvaou wiafaud Amfesdiuiuuiung Fawiadin engifouifisuogi

Usznanu 13 aulneu Wunsiuvasddalnlalwaeu wSa1feud (Von Koenigswald,
1959; Chavasseau et al., 2009) uazdvdielnlalaouiinas Miesdy s1ne
w11 Janiaae englulefunaunaie (Buffetaut et al., 1988)

Sewsimndndussi Avinnisanesraslinsudumisfinuionns waannis
drsranuindraalnaeuiiiiaunnisassswuegluduuuvesdnduduiiu taueninfions
sou uaziifodunain wndndussWiinisgninatsanniswaniiioenn fe1ae
waavildldfinnsgndame wasWawiunalu uasdednuntauualiuveos

[

ATNUINTS WUINTANBUENAUSENISNLAENINNISIIBINISNA LN UBIT1INENAN

o

g o aa a 1 &
UsSWNAALaINeauRa austeaviduanaluil
2.1 ﬂ']'i‘lJ'i'mg]"ua\‘l‘lJu posterior central conule LLa¥ secondary trefoil

NS sulRsudnwauzvosiu posterior central conule wuingvaialnlalu
AOL ALOINADUNDULAR TUALDET 2 UAY 7 3 FeudaNanwaell ualusiagosn 1 tuly
Usinganuaieiliag LLaQLuﬂ?NaLmTﬂTaM@auﬁﬁ%”@Ju’lmsgja Wi bl FNANHYHENNAI?

& W Y o 1 . & a ¥ 1 v & a
uanantugldwmuniu secondary trefoil Tunndnens ualungudvaialnaoy duidu
I . v v I a v Y @
uuyu posterior central conule Tadunenely dutiu o19usndlredTauinisiaidu 2 ay
NAnwUzld posterior central conule AoangvavdvaalnlalWaou dmlnaouneasind
¥iiagosi 1 Aliudastlu posterior central conule Fva1aifamunisluidudraslnaou

PUAANANLALASY LATENA18UIN Apd1gvaNTNdlalnlalnnou dlalnaounssiad vie

a aa o ) ! & d' a @) v PN
n 2 mumswmumsaammmmﬂmumLsails] ’ﬂuLﬂG]Lﬂu“lﬁ\‘]ﬂLGﬁﬂ@E]u (E‘Lh/l 8)
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sUN 8 udauanuuzvavUn posterior central conule Tudvdalnlalwaou dwsln

U q

AOUNDULAA RN 1 wazvian 2 ne19iauinisiiull Faelnaousiiacasu
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o a &
2.2 LLu'JIuﬂJﬂﬂSLWNﬂJuﬂJB\WH'IGI‘Wu

v = o o o’ aa a ¥ a & & 1 C%

PNaRUIBNNENAUsSWINARIAlNeauAR Juwldudnduavuadialulatu

mousy Wudunn degrtu dndelnlalwaou wmsiseudd ogluleTussuduiud
¥ v QI cal 1 1 d' = o

YuaEnun uazsuavastanailldiiuiunegedeiievaustafivaiislulofunou
Uane FaiuddovosiaalnlalWaou dialnasunosiad ngui 1 uauudlduveenis
Ql J’ QJ L% aa 1 al 1 1 i3 1 Qy
inIvavuandsanddeluleFunoulaty fddniclddaiou Auraeindreuied wy

widedlalnlalWaau sunaan ey uarddislnaeurunalig Feeneegsiudds

fu wwaliddlunisinvnaenaldlils Tunduuesirsdndrussiieddimlnaouig duus

wivaifoliloFupoulaedudumn (Ui 9)

2.3 amuduiu uuduiu sesudnvesilu uazaugevavsu

FruuduiufiintuiuldinswanndudusswysslunguinedononlndiSou
Tuidudredaiensslalwaou lasawfatudaniluiunsu@i 1 vie 2 vieniFonin
infermediate molars lagiiinen 3 dwilu 4 &u (Tobien, 1973) wasludrvaainlaln
pou Hufideaviiduiuduitily infermediate molar 1y 4 du wauidluriaaslnlaly
Aou dialnaaunasiad NAud 1 (81597 1) usludaelnlalWaeufidfamunisas ¥
Tnifduuduiiuiunsinaedn 3 §v 6 dunansienisivdeunasastann

Tudredndrussisiiadontu wuindunsuuudi 3 ssdduuduitudosniilu
HunsWANTR 3 ogtos 1 du (Tobien, 1973) wazluriaiuanaiefiusafisnuiudu
fluiunsuaeds 3 wiowiuld fetudedosiansandnuurdug saudae

FruuduiuiiisdutindudneuzeediTaunisivaundeiiosnanusswyse
Frunuduiufiiinmniy waavindurdafidifaunisgeiu inannnisuonvesluiu
Taedosiluanafiundofnuand ety wardealiuundunteadeiuinely druuiuly
Freaalnaousiiadaduiy sasiduiusinduluiasinlalwaoy deiudedesiatsan
Anwnuzvoednuauduilu Uu posterior central conule uWILUIASIHL uAzUSUIDIANS
\Foudszaudngae

R a K4 1 Y QIQQ L J $
SE]EJMEJﬂGUENE]uﬁLllﬂ’QB%'G]L’iJUJJWﬂGluﬂQNGD"NﬂLGﬁ,ﬂG]E]uVISJ’J’JGJJuWﬂWS?jQGUM B

o/ o % QI &£ 1 ql Ql J o al é’ v Ql
AuiusiunisiinnvuvesuluiivuunIuuasdrfungeiucde (Ui 10)
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a a | Y] 1 Y =2 o o o aa
Ui 9 udavumanuanasiuliuinvesiiinaiusswasAdialnaouis
aongauuaddelulofunouvarsduguly

a ] a & ° o ° ' o
sUn 10 LLﬂG]\‘ILLu’ﬂuNﬂ’WSLWN“UUTB\W’]H’JU&U%U ﬁ]’]u%uﬂﬂﬂu LazsosugnuaaWu

U
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2.4 msUsanguavarsideudseanulusaeilu

Tudrvaalnlalwaou wudvsuiuwevasiaoulssauingaantios uaswuli

1 1

o a y & v a a
AWN1YVNAIW Y ‘Uilﬂmﬂl@ﬁ?1’1?L%Quﬂigﬂ’]u’ﬂgﬂﬁﬂ"lﬂﬂusﬁﬁ\‘iﬂLGﬁﬂ@E]u TGIEJLQ‘W’]S‘SIJ’HGW]

]
aa o al

T Taunisge (U 1) YSunaiisadniesvevansitendseausnslifivdidaiauin
waUSunudrsFeulssauiunnluvieriis udnuusiidsiiiaainnswaunl

NNz ANAUDIMNSULAZlIAINg (Tobien, 1973)

UM 11 udanUSunaweeansitandseauinananuludandusswasddialnaauia
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A a & a o o
3. nﬂSLL‘IJaﬂ’J’IaJ‘vmﬂEILM@ﬂﬁSdﬂLﬂﬂ“ﬂﬂﬂgﬂﬁIﬂ@ﬂ Tu’a\‘lw’muﬂiﬁﬂiau‘]

TaglddnwuzvaaiudNana1ussw

ﬂﬂﬁWU%ﬂ\Tﬁﬂd’lUiiﬁ’J\‘iﬁﬂLmiﬂﬁ]i]u‘ﬁflﬂ’)’mﬁﬂ’]ﬂﬁﬂﬂﬁlﬁﬂ%’m ENUTRALATHAIN

Aoilloveuengiy Wudsiveuenladaauin vsuwauguuliingalusiandunnasios)

U

1AL LAZULNANDIMNSYRNANNTIANINIT 9 A1uT (Chaimanee et al., 2004; Hanta et

'
a o

¥y = o Ao a o cy a &
al., 2008) a1nnsAnedanaussWavAdialnaauRataduriavusieAduiliavuly
Uszmdlnguaziinisnsyaoiuglunimivieds wunduddngussiiddinlnaouins
Tudaniauasswann fdneuzvadimuinisissiiiosansiafiwuluniamilovos
Y aa v =1 1 1 @) 1 v a
Uszndlng udaiidtmuinisgein sswassidudesll lasgldanuuasunlawa
Taseas1avaeiiunsn saivansuzsosvdnvasduaninisiUasundasegnedng v

UaNENNISWaluN S aUSU s da Tvanitly duwusiuovnsiUasundas

TuasisluloFusoulatsivatolwalatu glisnAdasundauiannuuieuds

£ o ya o Y o a a ! I3 a & ai v =4 v =
WnNTuinliReswnugfinnsiasidvleegesiasnasfiuiundudalunniu $rein
o L4 a LY v a a a v a P yay ¥ = 2
aussunuiisuiudntagiunaunsafiuidlanniiia anevsndulddudunsolivg
@ 1a @ Yy aa I3 &£ a & a =
Adswdusvswinugnininlosazanuudenniu snafiaduileUszuiu 8 f 6
A1ulnou (Cerling et al., 1997) nlvdedSuasselmdnduivnasuudag laonisiia
g a & v a @ a a &£ 1 v a Y]
WUNUALAYIEIUNISLNNSDUNENVONDUINALNNTUD SN NISINNAITNENUDNE WY
@ v U Yy o Cu o Yo o Co o o aa
Hunsusudldduiusiudasinisnvasiuldduiusiuniswannvasieniinanlouin
wsaRyAlduaduin dwlngduivioglulnlanseuiauds (Fortelius et al., 2002)

a v % d a £ v
LAZDIINLIVNAUASIHDNUSTLATUNUUININVUA S

P3N LL'VNLLEN‘V]LﬂﬂmlﬂuaﬂﬂﬂﬂLE]HiiJLLﬂ%EﬂSUG]&;”JuGIﬂ ﬂNWHgﬂ‘UﬂWSEJﬂGI’J"UEN

WBNWAANIAE (Amano and Taira, 1992; Fortelius et al., 2003) UazNsIUFINLUALED



24

sz 10 dudneu waziurivinadgidundniwuiadeuiinisiasuntay ludilely
To%usaudans (8 v 5 41uUnou) (An et al., 2001, Tanaka, 1997) wazsNinns

wWaguulasvavaniwgiionduazdiindonsgastlosunauiivilagiu

a 4
dyduagiansalwanisdnun

NNsAnEIdnyazTosiiuns g andussisdaainaouia Anulusania
upss1dnn anunsaasulddadl

1. 4r9dindnussirdaninaeuia lusamiauasswdun fongdeudadelilofunou
Uansfvatolwadle®y waziinnuvainuatsnausiadusgann lagdiuise
uunldidu 4 nqu 12 ¥ila Ae

nqui 1 fo nquaslnlalWaeu awlnaeunesaa suunldifu 3 ¥iia Ao
daainlalaou dwlneeunesiad vaagesi 1 sdielnlalwaou daalnaounosiad
Wiagosi 2 uaz Fdminialwaou Awlnaounesiad siagesi 3 forgaeluaisly
Totusaulany

nauin 2 de naudvaialnlalWaeunidifauinisge swunlailu 3 wile Ao ¥ila

i 1 ¥ian 2 uazrilalml Bongeglulasaislulatunsulaistvaislnalofy

A a [ J a o Y @) a a a a a a
ngui 3 Ao nquitvaalnasudwan sruunlaidu 3 ¥da Ao wlladi 1 vilen 2
wazrilaf 3 fengeglularpaialuleunsulansivaiolwalou uas
naui 4 Aenauaialnaaunidifauinisgs i 3 ¥ila Ae Frvaalnaay AW
voslAd TedlalnaDY cf. palSEUNIAd uavdvdlelnaou dulnild fongegluvans
afelwaloFutvaiolwadledu aeaslilusud 12
2. anvnuzvosiudanausswAdinlnaauia laudasdnunruosdTmuinis
agapIlloy lasdunalaainnisusinguestlu posterior central conule uay
. ] a & a & ° o °
secondary trefoil uwliunsiinuvowuavasiiu NsiinIuraesWIBALTYL 31U
Yuitu sosudnuseiiu uazaugeasdiiiu uaznissinguevdansiontszaulusos

Wy deasseuidsuliluaisii 6



25

saprojuvyda)a uoposajg -ds :c\uci\&cwﬁkw

uoposajg SARIUL pue suapypjav.d uopoydojosarg
uopoydojo3a1g paouBApY

puefiey|, < > dnois «—> )
S1DIUILIO “}D UOPOSIIS sisuaipsou uopoydojosalg
swSisu1 uopoSajg ~ S2PIONY, 0325 uopoydojo3als
>
<>
(paALIdp Js0W)
“Joput “ds uopo3a),
2P 4 S saprojuvydaja uoposajg
SnonvuLLg sustsul *g Uopo321§ a1 1ML
Jewuek Al S sap1o1uopo3ais uopoydojosalg
suapn] uopoydojo3alg
< >
SIDIUILIO UOPOSIIS
€<—>
SISua1Ul UOPO32)S
BUIYD S 1ysuvpz uopoSarg
wdyInog «—>
10p0o32)§ ANIWILL]
> =
<> wnpnurid uopoydojosalg
SIUSISUL "§+DSIUDS UOPOSIIS
>
uegjspyed jo suotfiquioq uopogarg
SHIfemIs <>
€————> $9PI0JUOPO32]S “JD uopoydojoSaig
aje] SIPP!N * Aleg
siald | auadol|d aua20I
| | ] ! ! ] | I ] ] I _ ! ! ! I
T T T I U T I I I I I I U 1 I T 1
go o = 5 S

o’

o’

CYURVDNTINEANATUITWNALLER

SUN 12 WaAIDI8UA

U

Tnasuidfwululssing

=

A

o

a

q

gusa et al., 2005;

q

SUUS99N Sae

o/

vlne (U
Takai et al., 2006 way Chavasseau et al., 2009)

N4071% 31 WU WA

Unn



26

a5 6 dguilFeuiisudnwusUsingresiiunsiuvasidnadialnlalwaauaasy

]
aaa o

ddalnlalWasundiiamnisde Saalnaousuiy uazdvaialnaaud

o
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et.al. 2010)
Characters Primitive Advance Primitive Advanced
Stegolophodon | Stegolophodon | Stegodon Stegodon
M3=X5X-X6X M3=X6X M3=X6X M3 >X6X
Number of loph(id)
on third molars M3= X5X-X6X m3=X7X m3=X7X m3 >X7X
Distinct in Distinct in
Median sulcus Distinct mesial part mesial part Indistinct
Enamel folding No No No Strong
Number of conelet | 4-6 4-6 4-6 > 6
Conule of the an Distinct or
loph of M3 absent Exists Absent Absent
Supported Supported
st nd st nd
Supported the Supported the 1 and 2 1 and 2
Mesial root of m3 1ST lophid only 181 lophid only lophids lophids
Intermediate
molars X4X X4X X5X or more | >6
Slightly Slightly
Cementum No or few developed developed Abundant
Secondary trefoil No Yes No no
Lower tusk Yes No No no




27

3. USuguuitiyailaUszunn 9 AudnausufivilioUssuins 2 autneu ey

¥ =

\Duunasemsuaziagodeidrdgreesianaiussw iliiiaanuvainratsnie

¥
v a v W

wiawusidusdreunn uaglutranandsaiull daniauass1wdun 91afaAuLELAY
agaatiisvnvuAssiiudosly ndalingananysainaraduangrvmalug 3

Auiusiunisiasundasgiionndluginiail

Jatdusuuzdnsuaiuiselusuias

1. WANISANENIWUINTNENATUSSHANAde INaauRa WUl uT T auAsS1wENN 3
AMUNAINUAIVDNTLALT UD I NUIN LAZTAMNADITIDNNINITAUINIT TNz ANHAR LAY
\Dudeyanivsudvinisivly ovaniideyarsudredesiiisisouidsuiudieine

UssWADUY lan uanantiutednsusswieddialnaouing Sefidudniialudsema

Inedndag

2. filnsifivdayanieaussiiinguazn1saeutuRuinudeanausswo s

aoiiioy o1vvzililianudasuuaziuiaulslussduuueid udonaldaudsyanuiga

3. Tuunasuens1enide sunoaunseifoss S9nIaUASSITANIT Tn1SWULIn
AnAUsSWILY Tmfuddndrusswdnuin uadalifins@nulusioaziden d1iinns

1 a 4 1 o o Y Y ¥ 4 QJ QI 1
ENLﬂiﬂﬂ‘lﬂﬁﬂﬂﬂi’]Nﬂu’ﬂgﬂ’ﬂ,‘ﬁﬂlﬂﬂg‘ﬁLLﬂSLLUﬁﬂ’J’TﬁJMN'WEJVL@QﬂG]E]\i LAZYELIWNINUNVY

aa o

ANUAN: F9ENAUSTH WAdelnapURE FTauin1sveedie gailladu uassvANn
Keywords: Proboscidean fossil, Family Stegodontidae, Proboscidean evolution,

Neogene, Nakhon Ratchasima



28

LANAISDINDN

Amano, K., and A. Taira. 1992. Two-phase uplift of Higher Himalaya since 17 Ma.
Geology, 20: 391-394.

An, Z., J.E. Kutzbach, W.L.Prell, and S. C. Porter, 2001. Evolution of Asian
monsoons and phased uplift of the Himalaya-Tibetan plateau since Late
Miocene times. Nature, 411:62-66.

Buffetaut, E., R. H. Ingavaf, J.J. Jaeger, Y. Jongkanjanasoontorn, and V.
Suteethorn. 1988. Mastodon Remains from the Mae Teep Basin (Northern
Thailand) and their biostratigraphic significance. C.R. Acad. Sci. Paris, 306
(IN:249-254.

Cerling, A.J., J.M. Harris, B.J. MacFadden, M.G. Leakey, J. Quade, V. Eisenmann,
and J.R. Ehleringer. 1997. Global vegetation change through the
Miocene/Pliocene boundary. Nature, 389:153-158.

Chaimanee, Y., V. Suteethorn, P. Jintasakul, C. Vidthayanon, B. Maradat, and J.J.
Jaeger. 2004. A New Uran-Utan Ralative from the Late Miocene of
Thailand. Nature 427 (29): 439-441.

Chavasseau, O., Y. Chaimanee, C. Yamee, P. Tian, M. Rugbumrung, B. Marandat,
and J.J. Jaeger. 2009. New Proboscideans (Mammalia) from the middle
Miocene of Thailand. Zoological Journal of the Linnean Society, 155: 703-
721.

Fortelius, M., J. Eronen, J. Jernvall, L. Lui, D. Pushkina, J. Rinne, A. Tesakov, I.
Vislobokova, Z. Zhang, and L. Zhou. 2002. Fossil mammals resolve
regional patterns of Eurasian climate change over 20 million years.
Evolutionary Ecology Research, 4:1005-1016.

Fortelius, M., J. Eronen, L. Lui, D. Pushkina, A. Tesakov, |. Vislobokova, and Z.
Zhang. 2003. Continental-scale hypsodonty patterns, climatic
paleobiogeography and dispersal of Eurasian Neogene large mammal

herbivores. DEINSEA, 10: 1-10.



29

Hanta R., B. Ratanasthien, Y. Kunimatsu, H. Saegusa, H. Nakaya, S. Nagaoka, and
P. Jintasakul. 2008. A New of Bothriodontinae, Merycopotamus
thachangensis (Cetartiodactyla, Anthracotheriidae) from the Late Miocene of
Nakhon Ratchasima, Northeastern Thailand. Journal of Vertebrate
Paleontfology 28(4):1182-1188.

Osborn, H. F. 1942. Proboscidea: a monograph of the discovery, evolution,
migration and extinction of the masfodonts and elephants of the world. Vol.
ll: Stegodontoidea, Elephantoidea. The American Museum Press, New York.

Saegusa, H., 1996. Stegodontidae: evolutionary relationships. In: Shoshani J. and
Tassy P. (Eds.). The Proboscidea Evolution and Paleoecology of Elephants
and Their Relatives. Oxford Science Publications, 178-189.

Scegusa, H., Thasod, Y. and Ratanasthien, B., 2005. Notes on Asian
Stegodontids. Quaternary International, 126-128:31-48.

Sander W. J., E. Gheerbrant, J.M. Harris, H. Saegusa, and C. Delmer. 2010.
Proboscidea. In: Werdelin L. and W.J. Sander. (Eds.) Cenozoic Mammals
of Africa. University of California Press, 161-251.

Takai, M., Saegusa, H., Htike, T., and Maung-Thein, Z.M. 2006. Neogene
mammalian fauna in Myanmar. Asian Paleoprimatology, 4: 143-172.

Tanaka, S. 1997. Uplift of the Himalaya and Climatic change at 10 Ma - evidence
from records of carbon stable isotopes and fluvial sediments in the Churia

Group, central Nepal, Journal of Geological Soceity of Japan, 103: 253-264.
Taruno, H. 1985. Genus Stegodon and genus Stegolophodon—their criteria and

phylogenetic relation— (Mammalia: Proboscidea). Bulletin of the Osaka
Museum of Natural History 38, 23-36 (in Janpanese).

Tassy, P., P. Anupandhanant, L. Ginsburg, P. Mein, B. Ratanasthien, and V.
Sutteethorn. 1992. A new Stegolophodon (Proboscidea, mammalia) from the
Early Miocene of Northern Thailand. Geobio, 25(4):511-523.

Tassy, P. 1983. Les Elephantoidea Miocénes du Plateua du Potwar, Groupe de

Siwalik, Pakistan. Il Partie: Stégodontidés, Eléphantoides indéterminés,



30

Restes Postcraniens, Conclusion. Annales de Paléontologie (Vert.-Invert.),
69:317-354.

Tassy, P. 1996. Dental homologies and nomenclature in the Proboscidea. In:
Shoshani J. and Tassy P. (Eds.), The Proboscidea Evolution and
Palaeoecology of Elephants and Their Relatives. Oxford University Press,
Oxford: 21-25.

Teilhard de C. P., and M. Trassaert. 1937. The Proboscidians of South-Eastern
Shansi. Palaeontologia Sinica, Series C, Xl (1):84 (13 plates).

Tobien, H., 1973. On the Evolution of Mastodonts (Proboscidea, Mammalia). Part 1:
The bunodont ftrilophodont Groups. Notizbl. Hess. Landesamt Bodenforsch,
101: 202-276.

Tobien, H. 1975. The Structure of the Mastodont Molar (Proboscidea, Mammalia);
Part 2: The Zygodont and  Zygolophodont  Patterns.  Mainzer
Geowissenschaftliche Mitteilungen 4:195-233.

Von Koenigswald, G.H.R. 1959. A mastodon and other fossil mammals from
Thailand. Report of Investigation of Royal Department of Mines, 2:25-28.

Zong, G. 1992. Occurrence of Proboscidean Genus Stegolophodon in China.
Vertebrata PalAsiatica 30:287-294 (in Chinese with English abstract).



31

Output 91nlAsen1s3senldsuyuain ana.

1. WANUARUWILINSANSITINISUIUITIE

1.1 Manuscript L‘%Iaﬂ Stegolophodon sirindhornae, a new species of

Stegodontidae (Mammalia, Proboscidea) from Nakhon Ratchasima, Thailand E]EqJ:

STWINNIS Submission VBNINSAISUIUIYIE ¥e Journal of Vertebrate Paleontology

1.2 Manuscript L%‘IEN Proboscidean fossil from the Tha Chang Sand pits,

Nakhon Ratchasima Province, Thailand 8511914015 Submission 484115415

UIUNY6 %IE] Mahasarakham University Journal

2. mstwasdslfldlsylond

a o’
LBNWUDE

WBaulgug

LBNASIS Y

L BNIBINTS

1ad

IAAHESEUINS DN ANLIAADNNNNANSENUAD
a o o ' aaa al a J =
MaunisuaznisduiusvosdeiiFieienafintulusie

a J % =1

wazoriaduldludagiuvseounns

o awv ¢ @ o I A o v 2 o -
tuan1s3se Fadusvamnuslva ferdudreding1uss
mduusswygwrosinilagiu Fududailsesmisdvosing
ludauaasdoyaluiiissuisuinfndussiuay
ssdlingnineliuszrrwiaanusanudilanindy

o Y a a o 3 QHJI 4' v
Alfauuimienisansdselulsemanindu Baisoaeig
= o o’ ﬂl 14 Y] = v
AnaussWLaziFoeteifaqiu saulutvaniwiiedan
USSWNIA NUHNANSENUADITIUINISHIDLINADLIDN

iidusnanulunisUsyyuivinisseduuunvni

ICPSEA2010 U H¥1INYIA8UNIAISAN



Na1SUUN 1:

LPNAISRAVUN 2:

AANURIN

Manuscript L%‘a\‘i Stegolophodon sirindhornae, a new species
of Stegodontidae (Mammalia, Proboscidea) from Nakhon
Ratchasima, Thailand 885¥1314n15 Submission ¥842154d15
WIU%18 F9 Journal of Vertebrate Paleontology

Manuscript L%‘EN Proboscidean fossil from the Tha Chang
Sand pits, Nakhon Ratchasima Province, Thailand 2gj5&%114
115 Submission Y8¥I1SAISUIUITIE F© Mahasarakham

University Journal



33

onasatuf 1
Stegolophodon sirindhornae, a new species of Stegodontidae (Mammaliq,

Proboscidea) from Nakhon Ratchasima, Thailand
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thasod@yahoo.com ; 2Ins’ri’ruTe of Natural and Environmental Science, University of

Hyogo, Sanda 669-1546, Japan; 3Depar’rmen’r of Geological Sciences, Faculty of

Science, Chiang Mai University

*Corresponding author

Stegolophodon is a proboscidean which is common and highly divers during
the Miocene to Pliocene of India, Pakistan, Japan, China, Myanmar, and Thailand.
The evolutionary frends of this animal are recognized by the increasing size, tooth
complexity, increase of the number of loph(id), and brachyodonty. In Thailand,
Stegolophodon was found in the northern and northeastern parts. The most
primitive Sfegolophodon, Sl. nasaiensis was discovered from the early Miocene of
Ban Na Sai coal mine, Lamphun province (Tassy et al., 1992), Stegolophodon
praelatidens was found at the middle Miocene of Mae Moh coal mine, Lampang
province (von Koenigswald, 1959; Chavasseau et al., 2009), and Sfegolophodon sp.
was unearthed in Mae Teep coal mine (Buffetaut et al., 1988). Size of the

Stegolophodon found in northern of Thailand was small o medium.


mailto:thasod@yahoo.com

34

The plentiful of Stegolophodont specimens were discovered in Tha Chang
sand pits, Nakhon Ratchasima province, northeastern Thailand (15°05' N and
102°20" E). The sand pits are situated near the Mun River (Figure 1). Nine sand
pits were operated and yielded not only Stegolophodont but also a numerous
animal fossils.

There are including species of Khoratpithecus piriyai,Merycopotamus
thachangensis, Gomphotherium, Amebelodontidae, Prodeinotherium, Sinomastodon,
Stegodon, Gaindatherium, Suids, Rhinocerotids, bovids., Cervus sp., and Hipparian
sp., (Suteethorn et al., 1997; Sato, 2002; Nakaya et al., 2002¢c, 2003, Chaimanee
et al., 2004; Thasod and Ratftanasthien, 2005; Hanta et al., 2008). These fossil
assemblages provide a wide range age from middle Miocene to Pleistocen.
Additional, the assemblage of proboscidea fossils can provide at least three
assemblages. The middle Miocene assemblage contains Prodeinotherium,
Amebelodontidae (possibly Profanancus), and Gomphotherium. The late Miocene
assemblage contains tetralophodont gomphothers, Stegolophodon cf. stegodontoides,
and a new species of primitive Stegodon, and a Pleistocene assemblage consists
of derived Stegodon and Elephas (Nakaya et al., 2003, 2003q, b). Almost fossils
were collected by the workers. Luckily, we have known the exact stratigraphic
position of Merycopotfamus thachangensis and Stegolophodon cf. stegodontoides of
the sand pit no. 8 or Somsak sand pit (Figure 2) (Saegusa et al., 2005; Hanta et
al., 2008). The stegolophodont molars in this locality are distinguished advance

than those from northern Thailand, such as larger size and increase of loph(id)'s
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number. This finding may provide a new knowledge of proboscidean evolution.
However, the purpose of this paper is to provide description and taxonomic of a
new species of Sfegolophodon sirindhornae from Tha Chang sand pit no. 8,
Chaloem Phra Kiat district, Nakhon Ratchasima Province. These fossils are housed
in Northeastern Research Institute of Petrified Wood and Mineral Resources,
Nakhon Ratchasima, Thailand.

Abbreviations

Institutional Abbreviations =—NRRU, Nakhon Ratchasima Rajabhat
University; RIN, Rajabhat Institute Nakhon Ratchasima (Former name of Nakhon
Ratchasima Rajabhat University); NRRU-PRY, Fossil is donated by Mr. Piriya
Woatchgjitpan and housed in Northeastern Research Institute of Petrified Wood and

Mineral Resources, Nakhon Ratchasima Rajabhat University.

SYSTEMATIC PALEONTOLOGY
Order PROBOSCIDEA llliger,1811
Family STEGODONTIDAE Osborn, 1918
Genus STEGOLOPHODON Schlesinger, 1917
STEGOLOPHODON SIRINDHORNAE, sp. nov.
(Figures 3-4)
Holotype—NRRU-PRY 97, a set of the third molars, upper and lower left

and right (M3s and m3s).

Referred specimen—NRRU1002-01- left m3
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Type Locality—Tha Chang sand pit No. 8, Tha Chang subdistrict, Chaloem

Phra Kiat district, Nakhon Ratchasima province, Thailand.

Age—Probably late Miocene and Pliocene.

Etymology—sirindhornae, in reference to Her Royal Highness Princess
Maha Chakri Sirindhorn, Princess of Thailand, for her interesting on paleontological

resources conservation.

Diagnosis—Large size Stegolophodon has loph(id) formula as X6X on
M3 and X7X on m3. Mandible is round and may have not lower tusk. The
distinct character is the present of anterior and posterior central conules on both
prefrite and posttrite halfloph(id) through the molars, but variable distinct or
indistinct in the posttrite half lophid, There are few number of conelets, bundodont,
low crown and show distinct median sulcus in the anterior part.

Stegolophodon sirindthornae differ from the Middle Miocene species SI.
nasaiensis, Sl. praelatidens, Sl.latidens, Sl. cautleyi, and Sl.stegodontoides by
increasing of loph(id)’'s number on third molars, distinct posterior central conule and
contain secondary frefoil, rounded mandibular symphysis. The loph’s number on M3
of SI. sirindhornae is comparable to Stegodon (Stegolophodon) licenti (Teilhard et
Trassaert, 1937), some specimen of SI. stegodonfoides and SI. lydekkeri but the
latter is slightly smaller size. The M3 of Sl.sirindthornae is as wide as
Sl.stegodontoides (Type), Sl. cf. stegodontoides (Tassy, 1983), Sl.cautleyi

(Lydekker, 1886) and Sl.banguocensis (Liu et al., 1974) but much longer size.
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DESCRIPTION

The descriptions of dental terminology are follows Tassy, 1996 (Figure 4).
Measurements of each specimen are in Table 1.
Dentition

NRRU-PRY97 is the holotype containing the upper and lower left and right
of the third molars. The upper molars are isolated but the lower molars are in
mandible. There is not intermediate molar discovered. The upper third molar has
X6X loph formula and the lower third molar has X7X lophid formula. The upper
molars are heavily worn on the first three lophs, moderately worn on the fourth
loph, and slightly worn on the fifth loph. The pretrite side is more worn than the
postirite side. The worn surface has a coarse enamel surface but no folding on
the enamel-dentine junction. The median sulcus is distinct throughout the tooth.
Each loph has four to six conules. The anterior and posterior central conules are
distinct and connected with all mesoconelets in both the pretrite and posttrite from
the first to the fifth lophs. Where heavily worn, such as in the second preftrite
loph, the anterior central conule probably is not visible. However, the posterior
central conule is visible because of the small groove between the mesoconelet and
the main cusp. The pretrite side is in line but the postirite side is oriented
posteriorly. Dimensions are 272 millimeters long and 127.61 millimeters wide. The
left M3 show the same tooth structure as the right one. However, it has no

anterior cenfral conule on both the prefrite and postirite on the fourth loph probably
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cause by the variation of tooth structure. Dimensions are 278 millimeters long and
129 millimeters wide at the fourth loph.
Lower Dentition

The holotype, the lower third molars with X7X lophid formula of the left and
right sides were descripting. The teeth are heavily worn of the first three lophids
and slightly worn on the fourth and fifth lophids. A distinction between the
anterior and posterior central conules is seen on the first three lophids. From the
fourth to the sixth lophids, there is an anterior central conule. However, the
posterior central conules are still large and distinct. The teeth surfaces are
smooth and there is no folding on the enamel-dentine junction. The pretrite and
postirite are nearly in line on the first three lophids but are slightly posterior on
other lophids. Left m3 is 312 millimeters long and 117 millimeters wide at the third
lophid. Right m3 is 305.6 millimeters long and 115.54 millimeters wide at the third
lophid.

NRRU1002-01 is a left lower third molar. The anterior part was broken,
contain -5X lophids. The posterior part including root is well preserved. We can
estimate the number of lophid by using the roots. In Stegolophodon, the anterior
root should support the first lophid only; therefore, the number of lophid in this
specimen should be X 7X. Dimensions of this specimen are 211 mm long (on the
broken specimen) and 105.78 mm wide af the base of the 5th lophid. Median

sulcus is clear except the last two lophids. It has very small talonid. The molar
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structures are as same as the lower molar of holotype. This specimen confirms

that we have more than one individual of this species.

COMPARISON AND DISCUSSION

Stegolophodon sirindhornae is similar to that of primitive Asian Stegodon
and African species Stfegofefrabelodon of African species in many character
including number of loph(id), size, distinction of median sulcus, figure of enamel
folding, and number of conelets. However, posterior prefrite central conule at the
first lophid is distinct on both SI. sirindhornae and Stegofetfrabelodon but indistinct
in primitive Stegodon. The present of posterior conule on the second loph on M3
can be recognized on SI. sirindhornae and Stegotetfrabelodon, but absent on
primitive Stegodon. The mesial root of lower third molar supporting the first lophid
is found only in SI. sirindhornae. This is a character of primitive proboscidea and
Stegolophodon. Stegodon genus has mesial root supports in both the first and
second lophids (Saegusa et al., 2005), however, this character is not report on
Stegotetrabelodon. Cementum is slightly deposited in the posterior part of SI.
siridhornae and primitive Sfegodon, but plentiful in Stegofefrabelodon. The mandible
symphysis SI. sirindhornae and primitive Sfegodon is round that differ from
Stegotetrabelodon which has elongate and down turn mandible symphysis, this
character indicate SI. sirindhornae should have no lower tusk. Secondary frefoils
are present on the worn surface of SI. sirindthornae but absent on

Stegotretrabelodon and primitive Sfegodon (Table 2). All above characters indicate
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that Stegolophodon sirindhornae is not belong to primitive Stegodon or
Stegotetfrabelodon but share some characters that must be an advanced
Stegolophodon species.

Among Stegolophodon species, Stegolophodon sirindhornae is advance than
than the Middle to early Late Miocene species such as SI. nasaiensis, Sl.
prelatidens, SI. psuedolatidens, and SI. latidens. Stegolophodon sirindhornae
evaluated o a large species (Fig. 5) and more complex of dental characters.
Moreover, the increasing of the loph(id)'s number with complexity of dental
structures and the deposits of cementum in intervalleys indicated the difference of
the paleoclimate and vegetation. The tooth morphology and evolutfion pattern of SI.
sirindhornae indicated that it is not older than late Miocene concur with the
estimate age of Khoratpitacus piriyai, indicated the age of 7.4 to 5.9 Ma
(Chaimanee et al.,, 2006) and Merycopotamus thachangensis also indicated a late
Miocene (Hanta et al., 2008).
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Figure 2. Stratigraphic succession of the Tha Chang sand pit no. 8.
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Figure 3. Stegolophodon sirindhornae sp. nov. NRRU-PRY97: A: occusal view of LM3,
B: occusal view of RM3, B’ lateral view of RM3, C: occusal view of Lm3, D: occusal
view of Rm3, E: lateral view of Lm3 and round shape of mandible, F: occusal view of

NRRU1002-01, F’: lateral view of NRRU1002-01. Scale bar 10 cm.
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Figure 4. Dental structure of Stegolophodon sirindhonae sp. nov. A: LM3, B: Lm3.
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seventh loph(id)s; 1, 2, 3, 4, 5, 6, 7', posttrite halves of first to seventh loph(id)s, ccpop:
posterior postirite central conule; ccprp: posterior pretrite central conule; pr: prefrite main
cone; po: postirite main cone; cga: anterior cingulam; meso: mesoconelef; sm: median

sulcus (dot line); X: talon(id).
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Table 1 Dental measurements of Stegolophodon sirindhornae sp. nov.

Specimen no.
NRRU-PRY97 ™3 N NF L LF Wi
X6x X6 272 231 46.92
1St 2nd 3rd 4th 5th 6th
w 116.13 123.96 126.70 127.61 121.83 106.61
B-MDTH | 24.74 36.94 41.75 44.69 38.81 28.69
L-MDTH 33.82 39.37 31.84 43.24 45.82 34.57
H
N NF L LF Wi
NRRU-PRY97 IM3 X6X X5 278 206 46.4
1St 2nd 3rd 4th Sth 6th
w 120.58 125.94 127.60 129.00 121.74 103.26
B-MDTH | 45.38 35.43 30.30 44.42 39.89 38.08
L-MDTH 29.34 37.27 45.32 45.00 35.17 34.00
H
N NF L LF Wi
NRRU-PRY97 rm3 X7X or X6 305.6 215 37.81
X8
1St 2nd 3rd 4th Sth 6th 7th
w 100.20 108.52 115.54 12.73 110.13 106.83 83.38
B-MDTH | 30.88 38.54 39.35 38.16 42.67 34.33 27.73
L-MDTH 43.37 45.18 44.69 40.17 39.32 37.28 28.18
H
N NF L LF Wi
NRRU-PRY97 Im3 X7X or X6 312 191 37.51
X8
1St 2nd 3rd 4th Sth 6th 7th X
w 103.70 11.46 117.03 11211 108.23 104.73 83.76 54.32
B-MDTH | 43.44 30.06 33.34 33.96 27.41 23.89 26.56
L-MDTH 32.74 4217 47.35 39.21 42.69 36.01 30.97
H
NRRU1002-01 Im3 N NF L LF L/W
-6x -5 211.94- 113.43- -
1St 2nd 3rd 4th Sth 6th 7th X
w - 93.70 100.55 101.33 105.78 103.26 85.16 28.67
B-MDTH | - - 28.56 34.64 37.78 39.21
L-MDTH - - 42.73 3412 36.49 27.88
H - worn worn worn worn 54.82 46




Table 2 Comparison on the characters of Stegolophodon sirindhornae, Primitive

Stegodon and Stegofetfrabelodon (After Taruno, 1985; Saegusa et al., 2005, Sander et.al.

2010)

Characters

Stegolophodon

sirindhornae

Primitive Sfegodon

Stegotetrabelodon

Number of loph(id) on

third molars

M3=X6X, m3=X7X

M3=X6X, m3=X7X

M3=X6X, m3=X7X

Median sulcus of M3

Distinct in mesial part

Distinct in mesial part

Distinct in mesial part

Enamel folding No No No
Number of conelet 4-6 4-6 4-6
Central conule on 15T Distinct Indistinct Distinct
prefrite lophid
Conule of the 2™ loph of Exists Absent Exists
M3
Mesial root of m3 Supported the 1 lophid Supported 1st and 2nd -
only lophids
Number of loph(id) on - X5X or more X4X

intermediate molars

Cementum

Slightly developed

Slightly developed

well developed

Mandibular symphysis Round Round Elongate and
downturned
Secondary trefoil Yes No No
Lower tusk No No Yes
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ABSTRACT

Proboscidean fossils were found in sand pits Nakhon Ratchasima province,
northeastern Thailand. The important materials used for classification in this study
were feeth. The structures, size, and character of teeth were recognized in details.
They were classified into eight genera in four families. Family Dienotheriidae
includes  Prodeinotherium  pentapofamiae, Family Gomphotheriidae includes
Gomphotherium sp., Tetralophodon sp., Sinomastodon sp., and cf. Profanancus
macinnesi, Family Stegodontidae includes Stegolophodon sp., and Stegodon sp.,
and Family Elephantiidae includes Elephas sp. The age of these fossils ranges

from Middle Miocene to Pleistocene.
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Introduction

In the Northeastern Thailand, Proboscidean fossils have been found in Tha
Chang sand pits in Chaloem Phra Kiat District of Nakhon Ratchasima Province
since 1985. The fossils have been uncovered during sand mining operations near
the Mun River (Fig. 1). A private enterprise opened an area of 80 to 160 square
kilometers and mined sand to depths of 20 to 40 meters. Animal fossils and
wood remains were found at depths below about 5 meters. A large number of
mammalian fossils, especially proboscidean fossils, were collected by Mr. Somsak
Srihataphadungkid, the sand pit's owner. Some of these fossils were later given,
upon request, fo the Department of Mineral Resources. One of us, Dr. Praftueng
Jintasakul, a lecturer of the Nakhon Ratchasima Rajabhat University (NRRU), has
collected fossil skeletons and keeps them in an exhibition room of the university
(previous name is Rajabhat Institute Nakhon Ratchasima (RIN)). As the sand pit
operations have gone deeper, more and more fossils have been uncovered and
collected by amateurs. At present, almost fossil specimens are housed and
exhibited in the Northeastern Research Institute of Petrified Wood and Mineral
Resources, which honors His Majesty the King, Nakhon Ratchasima Rajabhat

University, 1999 A.D and Sirindhorn Museum, Kalasin Province.

Nakaya et al., (2002, 2003) divided the mammalian fossils from Tha Chang
sand pits into three ages: Middle Miocene, Late Miocene to Early Pliocene, and
Early Pleistocene. The Middle Miocene mammalian fauna consists of

amebelodontid gomphothere, Gomphotherium, and Prodeinotherium. The Late
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Miocene to Early Pliocene fauna includes Hipparion, primitive Sfegodon,
Stegolophodon, and primitive Merycopotamus. The Early Pleistocene fauna
includes advanced Stfegodon. Additionally, a new species of Uran-ufang,
Khoratpitacus piriyai (Chaimanee et al., 2004; 2006) and a new species,
Merycopothemus thachangensis Hanta ef al., (2005; 2008) were reported. Thasod
and Ratanasthien (2005) reported a new species of Sinomastodon. They proposed
that this Sinomastodon in this locality is more advanced than Sinomastodon
infermedius from China. This fossil indicates the age during Late Pliocene to
Pleistocene. Saegusa et al., (2005) was grouped Stegodontids in Asain including
the Stegodontid from Tha Chang sand pits intfo many group by using the tooth

morphology, however, the details of any genus are not included.

This paper will provide a preliminary classification the proboscidean fossils
from the locality named “Tha Chang sand pits”, in Chaloem Phra Kiat District,

Nakhon Ratchasima Province, Thailand.

Abbreviation

NRRU, Nakhon Ratchasima Rajabhat University; RIN, Rajabhat Institute
Nakhon Ratchasima (former name of Nakhon Ratchasima Rajabhat University);
NRRU-PRY, Fossil is donated by Mr. Piriya Watchgjitpan and housed in
Northeastern Research Institute of Petrified Wood and Mineral Resources, Nakhon

Rafchasima Rajabhat University.
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Dental Terminology Abbreviation

M and m, Molars, capital letters indicate upper molars and lower case letters

indicate lower molars; R, Right side; L, Left side.

Systematic Paleontology

Order Proboscidea llliger, 1811

Family Deinotheriidae Bonaparte, 1845

Genus Prodeinotherium Ehik, 1930

Prodeinotherium pentapotamiae (Lydekker, 1876)

Two mandibles of Prodeinotherium were found from the sand pif. RIN15 is a
partial right mandible with the first molar (m1), second molar (m2), and third molar
(m3) (Fig. 2A) and a right mandible with the fourth premolar to third molar (p4-m3)
(Fig. 2B) is now housed in Sirindhorn Museum, Kalasin Province. The molar
structures of these specimens can be classified to Prodeinotherium, the genus is
significant smaller than Deinotherium. Prodeinotherium is recognized in three
species in different geographic locations, P. bavaricum in Europe, P. hobleyi in
Africa, and P. penfapofamiae and, perhaps, P. orlovii, in Asia (Shoshani et al.,

1996).

Prodeinotherium pentapofamiae specimens from Tha Chang sand pits are more
complete than previously reported from the Pong basin in Thailand (Sickenburg,

1971). The size and character of teeth are comparable with P. hobleyi from Africa
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(Harris, 1973), P. pentapofamiae from India (Lydekker, 1884), and P. bavaricum from
Europe (Huttunen and Gohlich, 2002). Identification of this genus can be made by
using the stfructure on the third premolar. Unfortunately, none is preserved in
Thai's specimens. Therefore, these specimens possibly place in the same species

with the Indian species, Prodeinotherium penfapotamiae.

Family Gomphotheriidae Hay, 1922

Genus Gomphotherium Burmeister, 1837

Gomphotherium was widespread in Asia and Europe during the early
Miocene to late Miocene. It characters are three loph(id) on the intermediate
molars, the last molars may have four loph(id) or more, mesoconelets are smaller
than the main cone, present anterior and posterior central conule on the pretrite,
and show trefoil figures on worn surface (Tobien, 1973). The specimen number
RINZ2 is belongs to a Gomphotherium because it has three lophids on m2 (Fig. 2C)
and five lophid on m3 (Fig. 2D) and contains the above characters. RIN353 is a
lower m3 (Fig. 2E), has molar structure similar to those found in RIN2. These two
specimens should belong to a same species. The large sizes of RIN2 an RIN353
and tapering of molar shape indicate that they may be belong to a new species
(Thasod et al., 2011 in prep.). There are many isolated specimens of third molar
found from the sand pit, but have no intermediate molar. So, those specimens can

be classified into Gomphotherium sp
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Family Uncertain

Genus Tetralophodon Falconer, 1857

Specimen of Tefralophodon in this locality is quite rare. This genus is
characterized by the intermediate molar contain X4X loph(id) formula which is
corresponding to those of Stegolophodon, however, mesoconelet in Tetfralophodon is
smaller than the main cone. The character on the third molar is contain
gomphotherid character, mesoconelet smaller than the main cone, preserve anterior
and posterior central conule, present frefoil figure on worn surface. PRY 19 (Fig.

3A) is representing a Tefralophodon specimen in this locality.

Tetralophodon was found in Chaing Muan coal mine, Phayao Province and
was identified as Tefralophodon cf. xiaolongfanensis, the species of Yunnan, China.
The fossil indicates the age of late Miocene (Kunimatsu et al., 2004). However, the
character of PRY 18 is not similar fo the Chiang Muan Tefralophodon. Therefore,

Thailand had had at least two Tefralophodon species.

Genus Sinomastodon Tobien et al., 1986

There are several molars of Sinomastodon were found from the sand pit.
They contain the following characters: bunodont molars, brachyodont, with
frilophodont intermediates, elephantiod mandible, without lower incisors (Tobien,
1973a; Zong et al., 1989).

Generally, the number of loph(id) of the intermediate molar is same in this

genus. So, the number of the last molar is useful of classified and suggested the
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evolutionary progress. The specimen number PRY8 contain X5X on m3 (Fig. 3B)
but PRY29 has X7X on m3 (Fig. 3C). The difference of the number of lophid
indicates the difference species, suggesting there are at least two species
Sinomastfodon were found. Sinomastodon cf. yangziensis (Chow, 1959) and the
most advanced species is Sinomastodon sp. B as descript Thasod and
Ratanasthien (2005) as Sinomasfodon sp. A and Sinomastodon sp. B,
respectively. The present of these two species indicate the age of a latest

Pliocene to Pleistocene (Thasod and Ratanasthien, 2005).

Subfamily Amebelodontinae Barbour, 1927

Genus Protanancus Arambourg, 1945

A mandible with molars and several isolated teeth of Amebelodontinae were
found. Small size, slim and high shape of crown, and trilophodont on the
intfermediate molar indicated the characters of Amebelodontinae. RIN 25 is a right
mandible with m1-m3 (Fig. 3D), contains the above characters. The tooth
structures and tooth size on the third molars from Tha Chang sand pits (NM1-9 is
M3 (Fig. 3E); NM1-17 is m3 (Fig. 3F)) are comparable to Protanancus macinnesi
(Maclnnes, 1942, pl.5, fig. 1, 2; Tassy, 1986, pl.6, fig. 2) from Makobo, Kenya.

This species was in Africa during the Middle Miocene. However, there is no any

evidence of lower tusk preserved in the mandible. A genus in Amebelodontinae
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must have flat or shovel lower tusks. Thus, the generic name, cf. Profanancus

macinnesi, of this species is tentative.

Family Stegodontidae Osbron, 1918

Genus Stegolophodon Schlesinger, 1917

The most plentiful of proboscidean fossils from Tha Chang sand pits are
belong to primitive genus Sfegolophodon and advance genus Stegodon.
Stegolophodon is characterized by compose of four loph(id)s on the intermediate
molars, distinct median sulcus, mesoconelet as large as the main cone, contain
four to six conules in each loph(id), in primitive Sfegolophodon had lower tusks.
The Stegolophodon found from Tha Chang sand pit is larger size than the northern
Thailand species such as Stfegolophodon nasaiensis and SI. praelatidens from the
Early Miocene and Middle Miocene, repectively. The numerous specimens from Tha
Chang are comparable to Stegolophodon stegodontfoides (and its relate form)
because of their size, even though there are different details of teeth morphology
However, some specimens have more primitive and simple characters, such as the
number of lower m3 being X5X in PRY15 (Fig. 4A) and RIN 3 (Fig. 4B). Even so,
the number of lophs corresponds to S. stegodontoides. These were probably
caused by individual variations or by differences in evolutionary stages. In my

opinion, this species may be a subspecies or new species.

Additional, there is an intermediate morphological form between advanced

Stegolophodon and primitive Sfegodon was found (Fig. 4C). One of them will be a
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new species of Sfegolophodon (Fig. 4D). The number of loph(id) of the intermediate

forms are close related to the species found from China.

Genus Stegodon Falconer, 1857

Stegodont is a group of elephant-like proboscideans that flourished during the
Pliocene and Pleistocene in East and South Asia. The generic definition of
Stegodon was revised by Saegusa ef al. (2005), based on the synapomorphy of a
monophyletic tfaxon as follows: intermediate molars carry five loph(id)s or more, no
distinct central conule on lower third molar, no lower fusk, and mesial root of
lower third molar supports two lophids. Several specimens of Stegodon were
discovered from the sand pits. Sfegodon elephantoides (Clift, 1828), S. insignis

(Falconer, 1846) and S. orienfalis (Owen, 1870), were classified.

Stegodon elephantoides (Clift, 1828)

The specimen number PRY 69 (Fig. 4E) is a lower m3 contain nine
complete ridge and talonid, with subdivided conule info five to eight small conelets,
thin cement deposit in the posterior valleys. The character and number of lophid of
PRY 69 is comparable to the lectotype of Stegodon elephantoides. This species
first found from the Irrawaddy sediment, estimate age about in lower Pliocene
(Osborn, 1942). More research by Takai et al. (2006), Stegodon elephantoides
(primitive) was found in the Lower Irrawaddy Fauna; provide the age from lafe

Miocene to late Pliocene.
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Stegodon insignis Falconer, 1846

The specimen number PRY 201 is comprise left and right upper M3 and a
mandible with right m3. The upper M3s have X10X ridge formula (Fig. 4F); the
lower m3 has X11X ridge formula (Fig. 4G). Conules were subdivided into fine
conelets, plentiful cement in valleys, fine and strong enamel folding. These
characters comparable to Stegodon insignis, especially the lower m3 similar to
specimen number Amur. Mus.19859 (Osborn, 1942: Fig. 753). Stegodon insignis
was first found at Siwalik hill. It was Upper Pliocene to Lower Pleistocene in age
(Osborn, 1942). In Myanmar, a related form, Sfegodon insignis birmanicus, was
found from the Upper Irrawaddy, indicated the age of late Pliocene fo early

Pleistocene (Takai et al., 2006).

Stegodon cf. orientalis Owen, 1870

A part of skull with left and right upper M3 (NRRU1002-02) (Fig. 4H) and
an incomplete left m3, RIN 14, (Fig. 4l) of Stegodon cf. orientalis were collected
from the sand pit. The number of loph(id), shape of teeth, fine and asymmetry
enamel folding are characterized. S. orientalis differ from S. insignis by has less
cement developed, ridges are wider. S.insignis has greater degree of hypsodonty
and the curvature of the crowns of both the upper and lower teeth is more

pronounced. This species was widespread during Pleistocene in China and Japan.



62

Family Elephantidae Gray, 1821

Genus Elephas Linnaeus, 1758

Elephas sp. indet.

Isolated incomplete tooth specimens of Elephas was found (RIN 10) (Fig. 4J).
There are 13 plates on the tooth, may not be the last molar. They were
recognized by advanced tooth characters. The tooth is increase in lamelloe or
plate, packed more densely; valleys are covered by cement and high crown. These
characters are differs from the advanced Sfegodon. Enamel thickness in Elephas

is about three millimeter, thinner than Loxodonta but thicker than Mammuthus.

Throughout its evolutionary history, Loxodonfa has remained in Africa.
Elephas apparently dispersed twice out of Africa, in the mid-Pliocene into Asia
where it evolved as a lineage terminating in Elephas maximus, and in the lafe
Pliocene info Asia and Europe as lineages now extinct (Maglio, 1973, 114, 115).
Mammuthus migrated out of Africa in the late Pliocene and subsequently spread
rapidly throughout Europe, Asia, and North America (Todd and Roth, 1996). The
last glaciation in the northern hemisphere coincided with the disappearance of
Elephas from Africa and the extinction of Elephas antiquus and Elephas falconeri
in Europe. The extinction of all remaining taxa of the Elephantidae, except for
Loxodonta africana and Elephas maximus, occurred early in the Holocene (Maglio,

1972, 1973; Todd and Roth, 1996).
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Discussion

The proboscidean fossils in this locality are include Prodeinotherium (P.
pentapotamiae), Amebelodontinae (cf. Profanancus macinnensi), Gomphotherium
(Gomphotherium sp. and a new species), Tefralophodon sp., Sinomastodon
(Sinomastodon cf. yangziensis and Sinomastodon n. sp), Stegolophodon
(Stegolophodon stegodontoides (and related forms), Stegolophodon n.sp., and
Stegolophodon intermediate forms), Stegodon (Stegodon elephantoides, Stegodon
insignis, Stegodon cf. orientalis and primitive form Stegodon) and Elephas sp. The
ages of these fossils are wide ranges from the Middle Miocene to the Pleistocene.

The founding of proboscidean fossils is useful for correlation of global
biostratigraphy. The most primitive Deinotheriidae, Chilgatherium harrisi Sanders et
al., (2004), was originated from Africa, Ethiopia since 28 to 27 million years ago,
Late Oligocene. If so, they migrated to Asia during, and after, the Oligocene. This
migration occurrence is supported by the discovery of a fragment of an upper
incisor of an elephantoid from the Late Oligocene of the Bugti Hills about 20.5 to
20.7 million years ago (Steininger et al., 1996; Welcomme et al., 2001; Antoine et
al., 2003). It indicates a terrestrial connection between Africa and Asia likely
occurred before the Early Miocene. The collision of the African and Arabian plates
provided a land bridge between Africa and Eurasia. This land bridge is known as
the “Gomphotherium land bridge” and permitted the first migrations between both
continents since the early Paleogene (Régl, 1999). Among the first mammals that

migrated were the gomphotheres and the deinotheres. Therefore, Gomphotheriidae
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and Deinotheriidae should originate from Africa and may migrate to Thailand during

the early Oligocene and early Miocene.

Stegodontidae was probably originated in Thailand, Asia (Saegusa et al.,
1996). The most primitive Stegodontiidae, Stegolophodon nasaiensis, was
discovered from Ban Na Sai locality, Lamphun province. The discovery of
Stegodontiidae in Thailand that close relationship with the species of Myanmar and
China indicate they may migrated to a prefer environment during late Miocene to

Pleistocene, and evolve into many species of subspecies.

Even, the proboscidean fossils in Tha Chang sand pits have wide range in
age. The surfaces of fossils and fossil fragments show cracked and abraded that
indicate reworked deposif, but many specimens are in complete condition
suggesting they were transported in a short distance (Sato, 2002; Duangkrayom ef
al, 2001). The primitive forms were found in the lower part and the advanced
forms were found in the upper parts of a fluvial deposit in channel and floodplain
system of mobile channels. These indicated that the fossils were limited in
fransportation in a channel in a geological age. The sediments in the sand pits
were not compacted as in others Neogene sediment and were not cemented, these

may result from less sedimentary load for compaction process.
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Figure 1. Map of Fossil locality at Tha Chang sand pit, Chaloem

Phra Kiat district, Nakhon Ratchasima Province.
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Figure 2. Prodeinotherium cf. pentapotamiae, A and B; Gomphotherium

n.sp. (C, D, E).
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Figure 3. Tefralophodon sp. (A); Sinomastodon cf. yanziensis (B);

Sinomastodon n.sp. (C); cf. Profanancus macinnesi (D, E, F)
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Figure 4. Stegolophodon cf. stegodontoides (A, B); Stegolophodon
intermediate form (C); Sfegolophodon n.sp. (D); Stegodon elephantoides (E);

Stegodon insignis (F, G); Stegodon cf. orientalis (H, 1); Elephas sp. (J).
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