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Absiruct

Early to carly Lute Trinssic radiolarian assemblages have been identified inth
sequences i the Kanchonabun arcs, wesiern Thatland. These rock seq

N
chert-clastic rock
st of well-bedded

chert a few centimeters thick aliernating with thin-films of shale and micrbe siliceous shile
and sometimes quartz-nich sandstone. The radiolanan  sssembliges ware, the  Parentacrinia
nakatsugawaensiy, Eptingium nokosekofl, Triussocampe deweverd, Spme A and  Muelleritiviis
cocholgnta assemblages of Early-to-early Late Triassic, which are know Japan, USA, Russian
Far Bast, European Tethys, northwestemn Pemnsular Maloysas, Phil :rll':"uu:li severtl areas in
Thailand. The occurence of the Early to early Lute Trissic radivhirians i 1 bedded chert sequences
i this area suggests that the Palaco-Tethys Ocean and Panthalassd Ocean were prohably connected
by seaways at this time and might have shared the sime éeanic clreulation system. Forty-five species

belonging to 23 genern and five unidentificd padiotariag
mvestigated. These mdiolaran-bearing rocks seem

enviranment ut the continental slope of 1hé&

of curly Late Triassic radiolarians § chert sequences in the Kanchamaburs arca indicates
tht the closure of the Palaco-Tethys Ocean occurmed af least aficr carly Late Trisssic nme,
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L. Introduction ;N

It s now J,-n::n-ptul hath the  tectonic
subdivision of maunland-<Thailand consists of
four pranci ental blacks, from west to

L3
Ly

cast, Sibainasu Témmpe n Zone, Sukho-
thai Térmme, and Indovhing Termne (e.g. Sonc
& Metcal + Metcalle, 2001, 20017 The
origm of the ontinental blocks, Sibumasu

und Indochina Termne are believed 10 be the
northern margin  of Gondwanaland. Two
continental blocks drified away from Gond-
woanaland m different times. The  development
process of the Tethyan Ocean was divided into
severnl stapes created by the nft of continental
blocks., and finally, these continental blocks

w form the mamland South East
Asin (e.g. Metcalfe, 1999, 2013),

Detmled age determimations based on radio-

larian brostratigraphy of pelagic. hemi-pelagic
and contmentnl margn sediments distnbuted
in Thailand are very impartmnt to elucidate the
tectonic development of the Palscozow and
Mesozowe orogenic belts and the continental
collision and or closing of the Palaco-Tethvs
Ocean. In Thailand, Triassic radiolarians have
been reported from several areas such as the
Mne Sariang orea (Kamata o1 al., 2002), the
Mae Hong Son-Mae Sarmng area (Feng etal.,
20015) ond the Mae Sot and Umphang @reas
(lshida et al., 2006} in western Thailand, the
Chinng Daso aren (Sashida et al., 2000a) and the
Man arcn (Sacsacngscerung ¢ ol, 2008) m
northern Thailand, the Trai area (Sashida et al.,
1997} in enstern Thailand, amnd the Saba You
(Sashidn ot al., 2000b) and Hat Ym (Kamuta ot
al., 2014) areas in southern  peninsular
Thailand (Fig 1A). These studies sugiest that
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the radiolarian hunng-fmﬂkﬁ are thought to
have been deposited in the Palaco-Tethys
Oigean, back-are basin or hemmipelagic marginal
sens. This study mins to clanfy the nge ond
infer the depositional environment of the
rdiclarn-bearmg fine-gramnod siliceous mocks
distnbuted wm the Kanchanaburi arce, from
where we do not have sufficient mdiolarian dam
except for the provisional reports by Sashida o
al. (1998, 2019). The sudy area i locaed
within the castern part of the Sibumasu Terrane
(Frg.l A) The geologieal mvestigations were
carmied out in the Nong Prue district, north of
Kanchanaburi City, during 2006-2008 to collect
mdiolarmn-bearmg rocks (Fig. I1B and 1L,
Well 1o moderately preserved mdiolanan faunas
of the Farly to early Late Triassic age and some
formminifers and sponge spicules are discovered
n siliceous-rock sumples. Forty-five rdiolsrian
species belong-ing o 24 genern with 6
amideniificd radiolsrions and A 10 E 1ypes of
rdliolarian spines are identified.

Rudiolarian specimens  discussed hﬂ:ﬂ:‘tp‘ﬁi

werg mm:md from siliceous mlmmury mk

extraction method is divided ik
sieving, drying. picking, conti
waphy. Dried  resi
radiolarians under
Radiolorians werg'picked up
took photographs with 1" Sean

M dated
m:; o
ewark of Thailand

i of Thailand is irsditionally
m,gmdﬂ,! os comsisting of wo Fnl::!pﬂ
continental blocks, the western Sibumasu
{Shan-Thai Terrane in part) and eastern
Indoching blocks which were thought to have
been positioned along the outer margin of
pocthem Gondwanaland in the Early Palacozoic
around the polococquator (Bunopas, 1981,
1992; Metcalfe, 2005). The Sibumasu and
Indochinn  terranes  are  separated by  the
remnants of the Palaco-Tethys Ocean such as
thee northern Nan-Uitaradit {Nan) and southern
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Sra (5a) Kaco-Chanthaburi  suture  zoncs
(Bunopas, 1981, 1992; Meicalfe, 1999; Hada ct
al., 1999; Mantajit, 1999, Agemmtsu et al,
J0iky, Wonganan & Candrost, 2005; |[shida et
al., 2006). Recontly, severnl mvestipators have
comtributed W the study of the teclomc
evolution in northern and western Thailand and
varous opinions regarding the boundary as a
remmnant of the Paloeo-Tethys Ocenn have been
proposed. They are the Mae Hong Son-Mae
Sarnuny region (also nﬂn.t M#.- Yuam Fault
Zone) (Helmoke, 1985; Ugnb & lgo, 1997;
Fermn et al., 2008), and the Chaang Ma: Suture
Zone 1Mch:nlfr:. Eﬂlﬂﬁ 01 1Y af

Suture  Lonc Iﬂgﬁ & Mctealfe

Furthermore, the Nam-Uttarsdi ‘suture  in
northern  Thaifund hae“-been  regarded as
representing a { the buck-ure basin
which time between

(Veno & I' pelit, 1999 Wang ol al, 2000;
mf‘t 200 1), Th:}'mmurpmdum

ive accpefionary complex of the closed
s Ocean and consisl of vanous

5, radiolarian chert, S-type granitoids
mylomuc/gnetsses (Some & Metcalfe,
). The Indochina Block possibly drifted
away from Gondwanaland in the Devonian.
The Sibumasu Block lifted from  Gond-
winalandd after the Early Permian and collided
with the Indochina Block in the Late Triassic,
after the closing the Palaco-Tethys Ocean (c.g.,
Bunopas, 1981; Metcalle, 1999, 2011, 2017)

Concermning the previous works of Trisssic
ruchiolanian (una and ther palacogeography in
northwestern Thailund, Kianata et al., (2002)
discovered Triassic mdiolanian funas from the
Mae Sarmng arca ond suggested that the chent of
the Mae Sariang Group seems to have been
deposited on an eastern continental margin of
the Sibumasu Block., The occumence of Late
Trisssic (early Camiun) mdiolanians from the
Mae Sariung anea indicates that the closure of
the Palsco-Tethys Ocenn occurred after the carly
Camian. Feng et al. (2005) reporied Permian
and Triassic radiolarians from north-western
Thailand along the highway from Mae Hong Son
b Mae Saneng. They suggested that mdiolanan-
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Fi:.hq.‘ultuh.l showing the s
diskrct, Kanchanabuif

were uwmulumd ol a pelagic
e Late Maloeozore and Trassic
a5t Block was not o single blnck
durmy Ilm. ape span, but compose of the
Palscotethyan Ocean and wo  conlmental
terranes that were affilinted with the Gondwana
(Tengehong-Phuket! terrane) mwd Cathaysian
(Simno-Lampang  termme) domoms.  Foriher-
more, Ishida et al, (2006) studied the Middle
0 Lote Trinssic (Ladinion to Rhoacetion)
mudiolarens i the Mae Sot and Umphang
areas, the westernmost purt of Thailand and
showed new micropalacontological evidence
for o Lote Triassic omogeny (Inte Indosisian).

jra. faulis, anid sutires in Thailend, Busic
A BTt i the Nong Pre arcs, () Srmplificl gaological map of the Nong Pruc
o western Thailend. | Afiey the Geologscul Map of Thaland by Department of Mincml

Map is from Metcalfe (201 7)

3. Lithology and lithostratigraphy

Seven siudy sections of chert-clastie rock
sequences wore mvestignted for the litho-logical
anafysis (Fig. |B). Scctions NP [-14, NP 15-21,
and NP 2241 (99" 24'845"E, 14"3T968"N) arc
roadeut outcrops und small quarry along road
no, 3480 about 5 km northwest of Nong Prac
cuty. Section NP 37-67, NP 6B-80, NP 2-1-11,
and NP 2-15-23 are m quarry outcrops of a
small hill, northern side of the road no, 3086
about [0 km north of the Nong Prue city. Based
on the geological map of Thailand {1999), the
localities of the study sections belong to the

1%y
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Thong Pha Phum Group (Silurian-Carbo-
-niferous) which consists of calcarcous shale,
shale, chert, silissone, and limestone (Fig. 1C).
Folding and faulting are abserved at all of the
study sections. Well bedded chert (gray 1o
black or green celor), normally has a thickness
of few centimeters aliernuted with thin-films of
shale and interbedided with shale, siliceous
shale, ond sometrmes quartz-rich smmdstone
layers. Scction NP 1-14 15 st a quarry about 20
m thick and consists of greenish bedded chert
ibed about 2-20 em thick) aliernated with thin-
films of shale and siliceous shale. Based on the
radiolorian analysis, the sequence of chert m
thas o 15 overturned completely. Sechion
NP 15-21 is al a small quarry is about 7 m thick
umul is consisting of pray chert (bed about 3-20
cm thick) sliernated with thin-films of shale
ol siliceous shale. Sandstone lavers wre
presenting wregularly by faull cutting in the
lower part of this section. Section NP 22-4]
{about I8 m thick} s a radside outerop and
consists of greenish bedded chert alternated
with thin-films of shalc und siliceous shale and 4
interbedded with quartz-rich sandsione
(Fig. 4A). Section NP $7-67 s al 4 qua
10 m thick, and 15 consisting of blsck's
shale in the Jower pant and s overlai
F‘!}'-ﬂ,m:nﬂh bedded chert (hed about 2- "L--
thick) ahternated with thin-films
sillceous shale. Section NP i ]
sl quarry, about | 2mdhick, and
of gray 1o grwmsj:"ﬁmkﬁ:d bert

20 em thick) Tilms af shale
and siliceouw NP 2-1-11 £ &
quArTY Wangwanarmm
(lemple) i . 1441 K22 N) and has
about 20 v thi ss consisting of sandstone
bed in the top | ‘_Ir':- imeon formably covered by
gy to black shale (abowt 5 m thick), Greenish

gray chert (bed aboul 5 cm thick) is altermated
with thin-films of shale and siliceons shale.
Section NP 2-15-23 s in the big quarry outcrop,
about 0.5 km north of Sections NP 2-1-11. This
section 15 shout & m thick comasting of grey-
black shale (about | m thick) in the lowermost
umid #5 overline by green-black bedded chent
(lsed about 2-200 em thick) which is alternated
with thin-films of shale and siliceous shale in
the upper part. The lithologic column and stra-

1 .“'
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tigmphic distribution of mdiolorian specics of
the study sections are showmg in Figs 2 and 3.
Under the microscope, the quartz-rich
sandsione is coarse, poorly sorted and consists
of subangular to subrounded quartz prains
with o fow feldspar and rock fragments (Figs
AB-4D). The chert has a matnx consisting of
microcrysialline quartz that includes radiolarian
tests, sponge spicules, and caleareous organisms
such as formminifers. This chent contmns tem-

genous Quartz grams  larger _J!un silt-srevd
particles (Figs 4E40G)L &
The sedunentary s

are shown in Fig. ;‘rﬁ&m
chiert and sands beds 15

siliceous part (Fig.
= load-Gasted structures | Figs
‘ . this chert has a small
in Which angular chert fmg-
b W:hg 1), Convolute bedding
tructuee (Fig: SE) and plane lamination (Fig.
i) wer o present in shale, chert, and
ocous shale, Some mudrock-chert shows
arpcienistics of soft-sediment which are
.Tul:lnd and partially fluidized (Fig. 5H). Based
on these litholowical chamctenstics, these
rocks seem 1o have been deposited at the rather
high angle slope in a hemipelagic basin mther
than at a Mat plane of the continental shelf or
deep ocean basin, Furthermore, the study
sections are guite different from those of a
saindstone-chent mélange which s n chaotic
mixiure derived mainly from the dismembered
upper part of the Ocean Plate Stratigraphy
{Wakita & Metealfe, 2005),

4. Radiolarian fauna and age assignment

Radiolarians obtained from chert and
stlicoous shale successions m the study area are
shown in Figs, 2 and 1 and the selecied species
are shown in Figs. 6-8. We establish the following
five mdiolanan assemblages in chert sections
from Kanchanaburi, m ascending order; the
Parentactinia nakatsugawaensiy, Epringium
makasekal, Trigsyocampy deweverd, Spine Al
and Muelferitoriiy ¢cocholeata assemblages.
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The P nakomigowaensiy nssembloge s
ientificd only in the section NP 15-21. The
following radiolarian species characterize this
nssemblage: Proceomberelius sp. el P pulchr
Komr and Mostler, Trassospongosphacra
multispinoss |Koeur and Mostler), Spongasiep-
hamdium sp. el K lfongiginosum Sadnda,
Sportgastephanidium sp. A and Archaeose-
mantix sp, of. A vemuvta Sashide. A similar
racholarian fauna has been repored from Han
Huai Tin Tung, north of Chiang Dao, northern
Tholand (Sashida et al, 200d0a), the Mac
Sarmng arca [Kamata et al, 2002 ) and the Hat
Yai aren of southerms Peninsular Thailand
(Kamaota et ol 2014). Although we do have
“Fallicuewiius™ which 15 a representative genus
of the Middie to Late Permian and known from
lmte Olenckian, this assemblage s roughly
correlated to the late Olenckian TRO or TR of
Sugryama ( 1997).

The E  nmakas¢koi assemblage was
recognized in the Sections NIP™-2-1-11, and NP-

2-15-23, This ussemblage is charactenized byl

the occurrence of Pseudostvlospahera cocoo-
stvla  compacta, Spongospilus  sp.
Nassellaria gen. et sp.  indet,
eccurrence of E. nakaekol defines’
TRIA (Sugiyama, 1997), und Ihl:i
lacks the muius.:gm:nud Nas!

(Kumata ct,:lh. ¢

by the m:mﬁne nf -'!iiwnnmuphnﬂ&ﬂum
fupenicie (Nakascko and Nshomam), Peewdo-
stvlosphaers coceosnda compacta (Nakaseko
and Nishimura). P faponico (Nakase ko and
Nishimurs), Cenophaera igoi Sashida, T
mishimural Kozur and Mostler, T, myferacons
Sugiyama, Yeharala anmilate Nakascko and
Nishimurn, ¥ fosits Kozar and  Moslier,
Pararvesticyrtium mediofessanicum Kozur and
Mostler, Eptingium memfred] Dumitnica, and
others. This fauna resembles TRIC (Sugryvama,

LR

|997), of which the base s defined by the first
occurrence o I. deweverl The age of this
assemblage w assigned 0 be Middle Trisssic
imicdle t upper Anisian) based on the sge of
pssocisiod conodonts  (Sugivana, 1997). A
similar rediolanan faunn is known from the T
arcs OF Eastern Thanland (Sashada et al., 1997)
and the Ha Yai area of southem Peninsular
Thuiland (Kamata et al., 2014).

The Spine A2 msemblage is recognized in
the sections NP-22-3K nnr] NP

Tl Givociemee Jowrmitl 371 2024, p 1-31

as the T deweverd assemb
distinguished by the ;&rn: ¢ @
Accordmg to Smgi'}mmn (1997

Surénge of Spine A2, this

assembl wlated with the latest
ﬂmsmn pyama | 1997). A similar
32 from the

i urea fml!mm peninsular Thailand
mada et al. {2014),

Muelleritoriis cochleata assemblage is
ed in the Sections NP-4-14 and

%F-&t 2.11. This assemblage is characterized
: = vy the occurrence of Capnuchosphaera sp.,
/' Dumitricasphaera sp., Y. annulata, ¥, fransita,

P mediafassanicwn, Spine A 1o E, and others.
The faunal composition of this assemblige
exeept [or the ooowrmence of Capmuchoshaers 18
similar to that of TRAA (Sugiyamn, |997). This
assemblage may be corelated 1o the late
Ladimiun TRAA of Sugivama. However, m the
presence of the genus Capnchospalera, the age

l'ﬂminnmuhlug:mn range up inmto Late
Trimsswe (early Carmian; TR3A by Sugiyama,
1997y, A similar rediolaran fauna has been
reported from the Mae Sarang area { Kamata o
al.. 2002).

In summary. five radiolarian assemblages from
the bedded chert sequences in the Kan
chansbun aren comespond o TR or TR,
TR2A, TR2B, TR3IA, and TRAA or (TR5A) of
Sugiyviuna { 1997}, respectively. which indicate
Eardy w Middle Trnassic {(or carly Lake
Triassic), lote Olenekian (Late Spathian) 1o
Ladinian (or early Carnian ).
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5. Systematic Palacontology

The txopomical fmmewaork i followed by
De Wever et al. (2001) and O'Dogherty ot al.
(200%, b). The palascomological mvestigation
was  undertaken by DU Sacsacngscerung.
Synonym lists are [imited only for selecied ones
that have desonptive works. Raodiolarion
species discussed in this paper are stored i the
collection of the DMR and shown in Figs 6-8.

Class Actmopoda
Subelass Radiolaria Mitller, 1858

Superorder Polverysting Fhrenberg, 1838,
cmend. Riedel, 1967

Order Spumellaria Ehrenberg 1875, emend De
Wever ef al., 2001

Family Actinommidae Hacckel, 1862, emend.
Reidel, 1967

Genus Cenosphaera Ehrenberg, 1854

Type species Cenosphaera plutonts .-ﬁ E%ﬂﬂ_ﬁi
. an"

Ehrenberg, 1854

Cenosphaera iged Sashida, Im}% SR
\Tlh 4

 Archaeospongupriunim  mesolriassicum  asym-

Figure 8.27 &

Cenosphaera igoi Sashida. Sashida
20000, p, 804, figs, 107,
seerung of al., 2008, p. 403,

Occurrence: Tnassic from the Kanchanabur
area, western Thailand, northem Thailand, and
Summatra Island, Indonesia.

Superfamily Spomguracena Hasckel, 1862

Family Archacospongoprunidic Pessagno,
1973

Type genus: Archaeaspongoprunum Pessagno,
1973

Dkl Soesangseeroong of of |/ Thai Ceeasclence Jowrnal SIT) 2024 g 1=31

Genus Archacospongoprunum Pessagno,
1973

Type species: Archaeospangoprimiim
venadoensiy Pessagno, 1973

Archaeospangopriniom mesotrjassicum
mesifriassiceam Korur & Mostler, 1981

Figure 7.29

Archacospongopunion mexolriassicnn meso-
rigssicum Korur & Mostler, 1981, p. 41, pl.
494, p. 53, pl. 7,

42, fig. 4; Kozur & ‘u-'lmtlr.-r.j
fig. 3.

Remarks: Severol
consisting of

shaped with sever
Mostlet (1981) by huun;

hispinosug Kozur & Mostle .
IWi pulw'% .
L
ﬂi;l.:l._l:rr-:nc} 4 ¢ Troassic from the

arca, western Thailand, and

Figures 7.26 and 7.30

mefricin Kowur & Mostler, 1981, p. 41, pl. 42,
fig. 3; Kowur & Mostler, 1994, p. 53, pl. 7, fig. 4

Remarks: Examined specimens differ from 4.
mesarriassicum mesatriasaicum Kozur &
Mostler by having asvmmetrical spongy shell.

Ocenrrence: Middle Trinssse from the Kan-
chanabun  arcas, western  Thatland, and
Europea Tethys,

Family Gomberellidae Kozur & Mostler, 1981

Type prnus: Gonpbereffuy Dumitrica, Koeur &
Mastler, 9581

Crenus Praegombereffos hozor & Nostler,
1994

Praegomberellus sp, f. P. pulcher Kozur &
Mostler, 19%4

Figure 8.25
Procgomberellus pulcher Kozur & Mostler,
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1994, p. 58, pl. 9, figs. 6, 8

Remurk: Poorly-preserved specimens  were
recovered, which slightly resemble Praegom-
hereflus pulcher Kopur & Mostler by having
diggnostic leatures, They are a sub-globular
spongy shell with numerous spines.. The spines
have three-ridges and equal length of which
three are closely speced around one pole and
other spines are imegulardy distnbuted. How-
ever, spine poles of the examined speci-men are
unelenr.

Occurrence: Trinssic from Kanchanabun srea,
western Thailand. and European Tethys.
Family Pyramispongiidoe Korr & Mostler,
1978, emend. De Wever et al,, 2001
Type genus: Pyramispongia Pessagno, 1973

Genus Trinssospongosphaera
(Kozur & Mostler, 1979)

Type species; Trigssuspongaspioery
rrimssicres Koaur & Mostler, 1979

Triassespongosphacra multispinosa

{Koeur & Mostler, 1979) _,%\ '-‘-P 2

Figure K26 ,. b
Acamthospongasphara mullispinosa H.
& Mostler, 1979, p. 530, pl. .1.' fig. 3

\

mosa Kozur &
Muostler, 19789, Koglr L}
pl. 58, fig. 3; Lahne

10; Sushida et al.

Feng etal, 2009p.

S

shell :

Each has  equal !.'pinu_ AJrr.Imugjt
internel shell cannotl be determined,
ouler shell fewtures resemble those of the

above-listed specimens of this species.

Oecurrence: Trnassic from the Kanchanabin
oren, westem  Thailand, European Tethys,
Timor Island, Indonesia, snd northern Tibet.

Gienus Paurinella Korur & Mostler, 1981

Type species: Pawrinelie curvato Kozur &
Muoslier, 1981

11Ty

Paurinella trettoensis Kozur & Mostler, 1994
Figure 8.22

Paurinella trentoensiy Kozur & Mostler, 1994,
p 74, pl. 15, fig. 15

Remarks: Shell s sub-sphencal, spongy. with
three needle-like spines. one ol which is very
long, the other 2 are short. Although one of the
spines and internal laver cannat be determined,
other fentures are identical w0 those of P
trettoenyis Kowur & Mn-ﬂ'lut

Decurrence: M1d:llid]‘ fro
Kanchanabun area, ulimdi und
European Tethys. &

o Fi : &
Fu::nnrf-‘u%nﬁmmn Roeur &
%r‘ | 1’& T pl 15, figs. 1. B

criarks: SI!-II is charoctonzed by having
- 5 dayers of a spongy network around a

ere with three masin spines and no by-

2 The three main slender spines have
g'lmﬂ cross-sections and each are curved o
ifferent direction from the plane. Two of the

uum spincs are always curved against each
other, Our poorly preserved specimens do not

display the needle-like by-spines.
Occurrence:  Middle Tressic  from  the
Konchanaburi aren. western Thatlond, and
European Tethys.
Pawrinellu curvata fenispinesa Koeor &
Muostler, 1994

Figures 7.31 and 7.32

Paurinella  corvite  tenispinosa Kozur &
Mostler, 1994, p. 71, pl 15, higs. 2.3

Remarks: This species differs from P, ewrvang
spinosa Kozur & Maostler by having two main
spines curved against each other and the
nbsence of by-spines.

Oceurrence:  Middle Trinsgsic  from  the
Eanchansburi arca of western Thailand and
European Tethys.

jl
-|-|-|.



Paurinella? sp.
Figure 8.16
Remarks: Shell is characterized by having
rvimerous lavers of spongy network with four
main spines and no by-spines. This lorm s
guestionably mcluded in the genus Pavrineli
hecause of the presence of four mam spinecs.

Occurrence: Middle to Late Tnassic from the
Kanchanaburi nren of western Thailand.

Family Oertlispongidae Dumitrica, Kozur &
Muostler, 1980

Type genus Oertlispomgns Dumitrica, Kozur
& Mostler, 1980

Genus Paroertlispongus Kozur & Muosiler,
1981

Type species: Paroctiispangiis multspinasis
Kogur & Mastler, 1981

Spine Al

Paroertlispongus multispinosus Kozur .E-.
Mostler, 1981

Figure 7.6
Parverilispongus  multispinosis
Mostler 1981, p. 48, pl. 1, fig. 3;
p 45, pl. 7, figs. &, 6; Kozur
p 69, pl. 12, fig. 10, pl. 13
1996, p. 291, pl. 1, Gigl; F
e 192, pl. 6, figs. 12, 14— 18 F
p SET, figy. 4-2, 4.3

Remark: Spin

constsnng qi}p ool

mdlm[l | ended.  Possable
deriv Ihm: spines 15 Poroeriliyponeus
sl S orur & Mostler (1981) by
faving struigh thick spme= This spine s

similar W that ol Oerlispangus  diacanthus
Sughvama, 1992, but the later spine is longer
than the present spines.

Deccurrence: Middle to Late Triassic from the
Kanchanaburi ares, western Thailand, northemn
Thailand, European Tethys, southern Turkey
(Tekim et al., 2016), northem Tibet, southwest

Yunnan, China.
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Cienus Oertfisponguy Dumitrica, kozur &
Muostler, 1980

Type species: Oertlispongus inaequispinoss
Dumitnea, Kozur & Mostler, 1980

Spine A2

Oertlispongus inpeguispinosns Dumitrics,
kozur & Mostler. 1980

Figures T8 and 7.9

Clertfispongis muequﬂpmm Drumitrica,
Kowor & Mostler, 1980, . pl10, fig. T

Korur & Mostler, ISIEi&_f'p 109, pl. 14,
figs. 10, |1; Feng ot gk, 2009, p. 589, figs. 4.
18-4.22.

Oertlispongus inrgquitsgT ingeguispinagis

Dumitrica, Kozur & . 1994, p. 61, pl. 10,

Bgs 1. 3. 4

Spine m%&vmz p. 137, 138, fig.

f%*\. &i/

¥ --,_1 . 'ipjﬁ are roud=like and curved. The
vilire Witrics from a form with a shghtly

Ve :llrit-nl end to another strongly curved,

ke spine. The derivation of Spine A2 is
imaeguispinosuy  Pumitnca,

"m:a: Muostler, 1980,

Occurrence: Middle to Late Tnassie from the
Kunchanabun arca, western Thailand, southem
Penmsular Thoiland (Kamatw et al, 2004).
northern Tibet, soothern Turkey (Tekin et al.,
2016), and European Tethys.

Crenus Pyendoertiispongus Lahm, 1984

Tvpe species: Prendoertispongus weddi{gi
Laham, 1984
Spine B
Psendoertlispongus angulatis Kozur, 1996
Frgure 1.7
Preudoerifingus  angufamy  Kogur,
291,292, pl. |, figs. 4. 5.

Remark: Spines are rod-like and curved in the
emd. The possible denvation of Spme Al is
Puenudogrilispongus anguloiuy Ko,

Oceurrence: Middle to Late Triassie from the

Kanchanaburi area, western Thailand, and
southern Turkey (Tekin et al., 2016).

1996, p.
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Genus Pumitricasphaera hozor & Mostler,
1979 emend Lahm 1984

Type species: Dumitricasphaera
goextlingensiy Kowr & Mostler, 1979
Dumitricasphaera sp.

Figune 7.13

Remarks: The illusirated specimen has @

sphencal spongy shell and two polsr spines.
Polar spines are three-bladed and very stout.

The spinule on the top of polar spines curved
downwards following the outline of the spongy
shell. This feature 15 similar o that of genus
Drgmirricasphacra Kosur and Maostler.

Occurrence: Trassic from Kanchanabun area,
western Thanland,

Spine C
Dumitricasphaera planusiyla Lahm, 1984
Figure 7.12

Dunitricasphaera plamotyia Lahm, 1984, p.
ThLpl 12 G 9

spines which have shorter brapches qh:
branch of the shehily cury Iur:q:um: -
Occurrence: Middle to Late from the

Kanchannburi arca, wesicm |:|n|:l1 and
European Tethys, %
i
Cenus .\'*"lnrﬁ""I
Type sp&u-.-: ffg-ﬁ*?
r.% 2
! “"%‘\;_ Spine D
Falcispongus fafciformis Dumitrica, 1982
Figures 7.1-7.5
Fuoleispongus  foctlifrma Dumitrica, 1982,
p. 66, pl.1, fig 5, pl. 2, figs. 1,3, 7. pl. 3, figs.

2, 3, 5, 6; Feng ot al., 2009, p. 589, fig. 4.13-
4.16,4.27-31.

Remark: Examined spines have the ouler wing

which widens proximally and gradually tapers
distally. The wing portion of the main spine is
quite similar to the spine shape of Falcispongi

P LR

faleiformis Dumitrica:

Oceurrence: Middle 1o Late Tnassic from the
Kanchanaburi arcn, western Thailand, northern
Tibet, and Furopean Tethys

Gienus Boumgartneria Dumitrica, 1982

Type species: Boumgarineria refrosping
Durmitrica, 1982

Spine E1
Bummgartnerin retroxpinag ]}d’n]trlr:a. 1982
FiElll'I! E.

ﬂamngm‘tm‘inrmm Dum E:.-..p'."l}q
pl. 9, figs. 2-8, pl. 1!1 2

Itﬂ:nlrlr cher.:?' Marly-pres "ﬂi!pttll!‘ltﬂ!
spines have mongular and

l:irum:! axi The Wi ag portion of the mamn
spine is i @milar 1o the spine shape of
ﬂaumgﬂrmﬁzg sima Dumitrica.

e l;'r'?lu'lui:!!: tiv Lale Trigssic (rom the
"ﬁ.# ‘aren, western Thoiland, southern
% an et al, 2006), and European

Remark: Examined specimens are si
the polar spines of Dumiteicaspho _,'H'ﬂ'

Spine E2
ﬂnmxnrmarh Bhifurcata Dumitrica, 1982

Figure 7.11
Raumpgartneria  bifurcate Dumitniea, 1982,
p. 71, pl. 10, figs. 3. 4; Kowur & Mostler, 1994,
po64, pl. 13, figs. 3, 5.6, 10,

Remark: Scversl poorly-preserved specimens
are spines without a spongy shell. These spines
have straight branches spine and perpendicular
to the stem. The wing portion of the mun spine

15 ifuite stmilar to the spine shape of morphotype
I, Baumgartmeria hifircata Dumitrica.

Oceurrence:  Middle Trmssice from  the
Kanchanaburi ares, western Thailand, Tapan
(Sugiyama, 1997}, southern Turkey {Tekn et
ul, 2016), and European Tethys.

Farmly Stylosphacndae Haeckel, 1852
Crenus Spengesiplus Havckel, 1852

Type species: Spongosnduy haviais Haeckel,
| ¥82

13Ty
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Spongstylus koppi (Lahm, 1984)
Figure 7.25
Cromyosivliee? kop! Lahm, 1984, p. 6%, pl. 12,
figs. 1, 2.
Spongopaliium? koppi (Lahm).
Buser, 1990, p. 157, pl. 4, fig. |

Spongstylies koppi (Lahm). Sashida o al,
1999, p. 771, fig. 8.12

Remarks: This specics has o spongy shell witl
two thin and slightly twisted polar spines which
distinguish this species from other species in
genus Spongostlus Hoeckel This form s
wentified 10 Spengstpluy kopl (Lahm) by
having diagoostic shell features.

Ocewrrence: Muddle Trassic from the Kan-
chamnbun arca, western Thuand, This species has
been reported from the Middle Trossic | Anisiat Lo
Ladmian) in Foropean Tethys, southern Turkey
(Tekin et al.. 2006}, and Timor Island.

Crsrican &

Order Entnctinaria Karur and Mostler, wa:;-d,"i

Family Palacoscemidiidae Riedel, 196
emiend. De Wever et al., 2001

Type genus: Palaeoscenidinm De
Genus Parentwetinia Dumitrics, |

953’

Poreniag §nsis Seshida, 1983,
p 1721 37, G 1-9: Sasshida, 1991, p.
BRT-689, 3=15. 16, 6.1, 6.3-6.6; Sugiyama,

1992, p. 1"’!‘* [213, figs, 14.70-14.10; Blome &
Reed, 1992, p. ﬂ‘m figs. 13.7, 13.12; Sashud et
al. 2000w, p. 801, fg. 8. 24; Sashids, e al.,
2000b, p. 86, figs.7.1-7.7 Kamata et al. {2002},
p. 491-306, figs. SA; Takahashi & Miyake,
2014, p.286, Fgs. 204.1-2043

Remarks: Most of the specimens have a Joose
latticed shell, which is 8 dingnostic character of
this species. The specimen 15 incomplete bul
has the skeletal characters of P nakatsuga-
waenyly Sushida, 1953 such a5 a short median
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bar, short apical spines, and Jong basal spines,

Occurrence: Farly o Muddle Trinssic from the
Kanchanaburi area, western Thailand. This
species has been reported from the Farly 1o
Middle Tnussie (Olenckian 1o Anisian) in
Japan, Vietnam, southen wand northemn
Thatland, and Morth America.

Famuly Eptingndae Dumitrica, 1978a
Type genus: Epringrum Dumitrica, 1978

L 1, figes; Sugivama, 1997, p. 176, figs.

-ﬂ%rxn 2002, p. 38, pl. 4, fig. q; Feng
596, fig. 6.5,

arks: Three main spines of this species are
Fhumct-mmd by the pgrooves and ridges,
pointed in ends that are almost the same length.
Occurrence:  Middle Tnsssic  from  the
Kanchanabur orea, western Thaland, southemn
Penmsulnr Thaitand ( Kamot et al., 2004}, Japan,
European Tethys, northwestern Malaysin,
northern Tibet, and southem Turkey (Tekinctal.,
Eﬂiﬁlu

Eptingium manfredi Dumitrica, 1978a
Figure 8.7

Eptinginm mnfred Dumitnes, 19T8a, p. 7, X,
pl. 3 figs. 3, 4, pl. 4, figs. 1. 2. 5-T: Gorican &
Buser, 1990, p. 144, pl. 8, figs. 7, §; Yeh. 1990,
p. 23, pl. 6, figs. 4. 5, 8. 9; Bragin, 1991, p. 109,

2. figs. 12, 13; Sashida et al,, 1993b, p. 82,
B3, fig. 6.1, 6.2; Kellie & De Wever, 1995, p.
144, 145, pl. 1. figs. 11, 12: Kozur et al.. 1996,
p. 204, 205, pl. 10, figs. 14, 6, 10; Sashida e
al., 1997, p. 13, figs. 6-12, 13; Sashida et ul.,
2000m, p. BOG6, figs. 9.13-9.16; Feng et al,, 2009,
p. 398, fig, 6.6.

{%m naasekoi Kozur and Mostler, 1994,
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Eptingium  manfredi  manfredi  Dumitrica,
Sashida cf al.. 1999, p. 773, fig. 616, 6.17;
Spiller, 2002, p. 37, pl4, figs, n, 0,

Remarks: As discussed by the previous
awthors, this species hus o varuble shape and
torsion of the spine. Examined specimens have
a shell with three equal, broad-bladed spines
and do not have any spine trsion. The end of
the spines s rounded.

Ocewrrence: Middle Trinssic from the Kancha-
nabur arca, western and northem  Thailand,
southern Peninsular Thatland (Kama-ta et al.,
2014}, Russian Far East, European Tethys,
Japan, northern Tibet, southem Turkey (Tekin et
al., 2016} and porthwesterm Penmnsular Malaysin
( Basir, 1997},

Eptingium sp.

Figure .9

Remarks: Our examined specimens have o

shell with grooves and ridges of three main

spanes. This lonm differs from other species
Eptingrum by having o smaller shell

Oceurrence: Middle Triassie from
chunaburi area, western Thailand.

Remarks: Shell bas a sub-sphencal to sphencal
outline with small pores. The pore frames are
very high and small nodes are present. Three
main spines are very broad and grodually
pointed distally. The furmows between the
blades are wide and deep. The imternal spicular
system cannot be ohserved. Although exumined
specimens hove equal length of spines, they are
safely idemtified 10 Cryprostephomicioon” Megas-
panceiiom Sushida & Kamatn, 15999,

Oecurrence: Middle Trassic from the Kancha-
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nabwuri area, western Thailand, and Timor
Island.

Geenus Spongostephasnidinm Dumitrica, 1978a

Type species: Spongostephadium spongiosum
Prumitrica, |978s

Spongostephanidium faponicem (Nakascko
and Nishimura, 1979)

Frgure X.10

Tretlonche japomica Mukosckoand Nislimura,
1979, p. T2, pl. 4, figs K. |

Cryprostephanicium ﬂil- 1989, p.
148, pl. 7, fig.6. :
E:pumuiltﬁn e el sy A Cheng, 1989,

g
l:l'}ﬂm‘ sriclisom sprc Susluda et al, 1993b,
- % ’“
C wit faponicum (Nakaseko &
), Ea-..;mﬂ & Huser, 1990, p. 142, pl.
- Yeh, 1990, p. 22, pl. 4, fig. 10, pl. 5.
ﬂ’lpl 10, fig. 11, pl. 11, fig. 18;
& Ciorican, 1995, p. 184, pl. 5, fig. 1

iar et ol., 1996, p. 207-208. pl. 6, figs. 1-3
pongasiephanidium japonicum (Nakascko &

J Nishimurn, 1979), Sashida et al. 1999a, p. 775,

figs. 6.1, 6.2, 6.6-6.8, 6.10

Remarks: Examined specimens ane chamc-
terized by having u shell with rather thick three
spines and strong and high nodes on the vertices
of pore frames. This species is quite similar 1o §.
faponicim (Nakaseko and Nishimura, 1979) by
havinyg disgnostc features,

Occurrence: Tnassic from the Kanchanaburi
ares, western Thailand, Japan, Philippines,
Furopean Tethys. and Timor [sland.

Spongastephaniditm sp. el 8. longispinosum
Sashicla, 1991

Figure 8.13
Spongosiephantdivm  longispinosum  Sashida,
1991, p. 694, figure 7-1-3

Riémarks: Fxanined specimens are shghtly
similar to 8 foaglspinosem Sashida in having a
spongy shell with rod-like three spines with
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pointed ends.

Occurrence: Trassic from the Kanchanabun
aren, weslern Thaland.

Spongostephanidivm sp. A
Figure 5.14
Remarks: Examined specimens have high
noddes on the pore frumes of the shell with rather
thick three rod-like spines. Three mumn spines
ane short pnd strong with pomted ends and three
grooves in the base. We mcluded this species in
genus  Spongosfephonidinm  Dumitnica by
having disgnostic shell features.

Oceurrence: Triassic from the Kanchannburi
area, western Thailand.

Family Hindevsphaendae, Kowsur & Mostler,
1981

Type genus: Hindeosphaera Kowor & Mostler,
1979

Genus Parasepsagon Dumitrica, En'urij’- : :

Mostler, 1980
Type species: Parasepsagon felracon
Dumitrica. Korur & Mosiler, 1980

Parasepsagen robusius Koeur &
1981

Parasepsagon  robustys. Koz
1981, p. 35, 36, pl. :..dm

] 1
-,;l..,, e

it 15 round and needleike.

Occurrence: Middle Trassic  from  the
Kanchanaburi aren. westem Thailand, and

Euwropean Tethys.
Parasepsagon asymmetricus
praeteiracanthus hosor & Maostler, 1994
Figure 8,15

Purasepsagon asymmelricns praetelracantiing
Kozur & Mostler, 1994, p. 49, 50, pl. 5, figs. 3
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Remarks: Our examined specimens have a
cortical shell of globular with mavbe Four
spines. The spines have the same size and are
situnted in one plane. The spines hecame
continvously norrower from their relatively
broad basis toward the tps. They are three
broad ridges amd deep fumows. Thewr terminal
part 15 round and needle-like. We included
exnmined specimens m P osymmetricus
pmﬂﬂrmrm.rhm Kozur and Mostler, although,
et structure and loyer nunnu@e observed.

in the Kanchi-
nd European

Remarks
iy Koozur o
main Apines.

differs from P robus-
by having slender four

.ﬁﬁddle Trinssic from the Kan-
gt western Thailand.

Parasepsugon sp. B

i Frgure .12
Remarks: This species differs from other

species of penus Porasepsopon by having
longer maimn spines

Oeeurrence: Middle Trassic from  the
Kanchanaburi wree, western Thailand.
Fanuly Muclleriortiidae Kozur, [988
Genus Muoclleritortis Kozur, 1988
Type species: Emiluvia (7) cochleala
Nokoselo & Nishomirs, 1979

Muelleritortis cochleata cochleatn (Nakaseko
& Nishimura, 1979)

Figure ¥.19

Emilwvia”? cochleate Nokascko & Nishimrn,
1979, p. 70, pl.3, Figs. 2. 4. 6,

Muelleritoriis cochleata cochleata (Nakascko
& Nishimura), Kozur, 1988, p. 33, pl. 1, figs. |-
8, pl. 2, figs. 1, 2, pl. 3, fig. |; Koxur & Mostler,
1996, p. Bb, pl. 2, figs. 1,4, 8, 13, pl. 3, figs. 1,
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3, Kamata et al., 2002, p. 501, fig. 6.

Remarks: Examined specimens have o
spherical to the subspherical shell and four maim
spanes. Three main spines are twisted tightly and
have grooves and ndges. An untwisted spine is
slightly longer than the other spines. These
chamcters are those of M. cochleata cochleata
(Nakaseko & Nishimura).

Oecurrence: Middle 1o Late Triassie from the
Kanchanabiri area, western Thatland, northern
Thailand, European Tethys, and Japan,

Muellevitores sp.
Figure K.20
Remarks: Examined specimen has a spherical
o the subspherical shell with grooves und
ridges on four main spines. Three maim spines
are untwisted. One spine 15 shghtly longer than
the vther spines,

Oecurrence: Middle to Late Trnassic from the
Kanchanabur ares, western Thailand.

Genus Peendosoylosphuera Kuzur %ﬁ e
B

Mostler, 1981 rd
Type species: Preudosnlosphaent mel
Korur & Mostler, 1981

(Nakascko & Huhim e, 19

Archaens,
& MNishimuru, 197 3 1: Spiller,

K2, p. Hp

senccosivla compacia

Nishimura, 1979), Komr &
Muaostle . fig. 8.
Srlasphaers compacia (Nakaseko & Nishimum,

1979), Bragin, 1991, p. 89, pl. 10, figs, 1, 2.

Preudosniosphaera  compacta  (Nokoeko &
Nishimura, 1979), Yeh, 1990, p. 15, pl. 4, figs. 3,

4, 20; Feng et al,, 2008, p.593; figs. 5.5-5.7.

Remarks: Cortical shell 1s ellipsoidal with twa
cqual polar spines, The broad ridges ol the very
big polar spine are subdivided by o cental
furrow. Examined specimens are quite similar
to . compacta (Mokascko & Nishimura),
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Oceurrence: Middle Trassic from the Kancha-
naburi arca, western Thailand. This species his
been reportied from the Middle Trassic from
Russiun Far FEastin, Philippimes, Europesn
Tethys, northwestern Peninsular  Malaysia
(Basir, 1997}, and Japan,

Psewdostylosphagra timorensis Sashida &
kamata, 1999
Figure 7.24

Peeudostylosphaera timarengi® Sashida etal.,
19990, p. 770, figs. 8.3-8.

Remarks: The glo

de! nu..-ml:un: dista)
€ 15 long, which =

fely. i dength as that of the
. theother is half as long.
ddle Trinssic from the
b wentern Thailand, southern
Turkey(Fekin, 2016), und Timor lsland.
sewdvstylosphaera juponica (Nakaseko &
¥ ﬂhhmnmlml
ﬂ Fignres 7.16-7.18

Archeaspongoreunum japonica Nakaseko &
Nishimura, 1979, p. 67, pl. 1, figs. 2,4, 9

Pseudaseylosphaera japonica (MNakaseko &
Nishimurn), Yeh, [989, p. 63, pl. |, fig. 4:
Cheng, 1989, p, 143, pl. 6, fig. 1, pl. 7. fig. 7.
Yeh, 1992, p. 61, pl. 7. figs. 810 Kozur et al.,
1996, p. 212-213, pl. 6, fig. 15; Sugivamae,
1997, p. I86, fig 48.15; Gorican & Buser,
1990, p. 135, 156, pl. 5, fig. 2; Kamam et al.,
2002, p. 500, fig. 5F; Spiller, 2002, p. 44, 45,

pl 6, figs. m. n, o; Sacsacngseerung clal., 2
p. 405, figs: 8.24. 8. 25,

Srvlosphaeard fapomica (Nakascko & Nishimura,
1979), Bragin, 1991, p. 91, pL1, figs. 11, 13, pl. 9,
figs. 13, 14,

Remarks: An illustrated specimen s poarly
preservied and has two straight and three-bladed
polar spines which are equal in length of the
muin gxis of the shell, These characters are the
diagnosis of P. Japanica.
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Occurrence: Middle  Triassic  from  the
Kanclanabun aren. wesiern Thinland, northem
Thalomd, southern Peninsular Thaland (Koma-
ta et al., 2014), Eoropean Tethys, northwestern
Peninsulor Malaysia (Basir, 1997), Rusian Eart
Eust, southern Turkey (Tekm et al., 2016) and
Japun.

Pseudostylosphaera longispinosa Kozur &
Muostler, 1981

Figures 7.14 and 7,13

Psendosnylosphaera  longispinosa Kopur &
Mostler. 1981, pl. 1, hig 6; Gonean & Buser,
1990, p. 155, pl. 5, figs.3-5.

Psewdoorylosphaera  longispinosa Kopur &
Mostler, 1981, Sugivama, 1997, p. 186, hg.
4R.16; p. 15, pl. 4, fig. 2

Remarks: Severnl examined specimens arc
choractenized By having o spongy shell with
two polar spines. The polar spines are long and

three broad ridges. This species is identified o

P. longispinosa Koeur & Mostler, 1981
having its dingnostic shell features

Occurrence: Middle Triassic fmﬁ'l
Kanchanaburi area, western Thai

! ,, dﬂ’!’m from i"mufmm-

Sashida & Kaiata by
having lomsion spines.
Occurrence: Middle Tnassic from  the
Kanchanabur wres, western Thailand,
Pyendostplosphaera sp. B
Figure 7.27 ond 7.28
Remarks: Our examined specimens  differ

from Pyeudostvlosphaera sp. A by having two
mann spines without torson and they sre slways
curved against each other.

), Mostler  (1979),
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Oceurrence:  Middle Triassic from  the
Kanchanaburi arca, western Thailand.

Famly Capnuchosphaendac De Wever, 1979,
emend. Pessagno, 1979

Type genus: Capauchasphaera De Wever,
1979

Genus Capruchosphaera De Wever, 1979

Type species: Capnuchasphacrn irtassica De
Wever in De Wever et al, 1979

Capnuchasphnera ﬁmr &
‘h'luuin;,_ﬁ

Fyﬁ'ﬂ"ﬂ’l
e i Koeur & Mostler,
: "'r.i.;'.-,_ 4-T:pl 12, 6ig. 1: e
A fips. 10, 11; pl.

-':l-ﬁp_l, -'u:.l';.t-J‘“ .F\Iﬁpl.l.ﬁgl 3.

B, 9 Iﬁ. " I, 2, 16; Lahm, 1984,

P e Eh.l?ﬂ}:pﬂpi . fig. 3
|d.:lﬂ:|].|'ﬂ'ﬁl..|'l 229,230,

rks: Although our cxamined specimens
¥ priserved, the size of the shell and

*EF uter shell shape are identical with those of the

iginal specimens described by Korur &
This  species 15 casily
distingwshed [rom other species ol Capan-
chosphaera by having slender arms, and longer
twisted and terminal parts.

Occurrence: Late Trassic (early Camian)
from the Knanchanaburi area, western Thailand,

European Tethys. Japan, Philippnes, North
Americs, and Timor lsland.

Capnuchosphacra sp.

Frgures 817 and 8,18
Remarks: Poorly ed specimens s
characterized by n rather thin tube-like arm
without any flared or distinetly twisted part. We
assigned  this species in genus  Capaucho-
sphoera De Wever.

Occurrence: Lale Trossic (early Camian)
from the Kanchanabiin aren. western T hiilamnd.
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Order Nassellaria Ehrenberg, 1875

Fomily Achacosementidae Kozur & Mostler,
1981, emend. De Wever et al., 2001

Type genus: Archaeosemantis Dumitrica,
1978h

Genus Archaeosemantis Dumitrica, 1978b
Type species: Archagosemantis
pievpstephams Dumitrica, [9T8b
Archacosemantiy sp. el A. vemusta Sashida,
1983
Frgures 8.1 and 8.2

Archaeosemamtis venuste Sashada, 1983, p.

171, pl.36, figs. 1, 2, 4-9; Sashida, 1991, p,
68 1-696, figs. 5-4-§

Remarks: Examuned specimens hove spicules:

commonly with five 1o six spmes ansing from
# very short median bar. Two basal spines are
long and distal half of them are curved mward,
which g;mr.ﬁu]ly wmpered toward the end. The

Examined specimens are similir (o A verns
Sashdn, 1983,

Occurrence: Farly to Middle Trinssic
Kanchanaburi aren, western Thail

apical spines are three, long and straight. ﬁ

Poulgies ill Kozur & Mostler, 1994, p.
17.pl29. ki 10, pl. 32, figs. 1.2, 4
Remarks: Examined specimens are characier-
rized by having a monocytid shell. Cephalic s
large and hemiglobular with o large spicular
system. Three tricaninate feet are stout, large, n
the basal part eylmdrical with low continuntion
if the inner ndge.

Occurrence: Middle Tressic from  the
Emchanabun arca, western  Thailand, and
European Tethys,

Plan
%‘Hn TS

19Ty

Genus Hogmadin Dumitrica. Kouzur &
Muostler, 1980

Type spectes: Hozmadia retriculata
Dumitrica, Kozur & Mostler, 1950

Hozmadia sp.
Figure X.6

Hozmadia sp. A, Sashida et al., 1999, p. 779,
figs. 10.15-10.1%8

Remarks: Shell consists of o
ruther ¢clongate cophulis wi
three feet. We included ex

penus Hasmadfa Dmi
although the ime

hencal 1o
s stoul hu-m und

gl

rthdae Korur & Mostler,
1981

Planispinocyrris Korur &
Muostler, 1851

Gf_nus. Ladinacampe Kozur, 1984

Type species: Ladinocanpe multiperforata
Kozur, 1984

Ladinocampe? sp.
Figures 6.14-6.16

Remarks: Examined specimens have elongated
conical shell, smooth poreless cephalic, wath
large and tricarinate apical hom. Thorax and
abddomen display distinetly broader, hoop-like

sepments uniil the end of the columella that
contains numerous small pores. We tentatively
included thas species in genus Ladinocampe
Kosur by having diagnostic shell festures.

Occurrence:; Trassic from the Kenchanabun
arew, western Thailand,

Family Ruesticyrtindse Kozur & Mostler, 1979

Type genus: Ruesticyrtinm Kozur & Mostler,
1974

Genus Striatotriassocampe Rozur &
Muostler, 1994
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Type species: Siriatoiriassacampe
nodosogmmiiato Koeur & Mostier, 1994

Striatorriassocampe lueviannulate hosur &
Muostler, 1994

Figures 6.8 and 6.9

Striototriassocampe laevianmiloie Kowur &
Mostler, 1994, pl, 43, figs. 3,7, 8

Remarks: Examined specimens resemble
Strintoirigssocaompe  {gevianmelots Kosur &
Mostler by having the slender subcylindrical
amd very long test, Cephulic is rounded conical
and smooth or with few pores wt the junction,
Mosthomcic segments are ring-like and become
distal wards slightly higher. In the following
segments, the pores are more pumerous  and
maore restricted to the lower parl of the segment.

Oceurrence: Middle Triassic from  the
Kanchanubun area, western Thailund, southern
Turkey (Tekin et al, 2016), and European
Tethys.

Genus Triassocampe Dumitrica. Kozur &

Mostler, 1980, emend. Blome, Iﬁu% R r

Type species: Triassocampe
Dumitriea, Kozur & Maostier, |

Diervomitrella rmﬂ'

mura, 1979, p. TTpl. 10,
Triaxsnci hukmku &
Nighi W‘I]. Em. 1986, p. 28K,

1989, p. 148. pl. 6, Ggs. 13-14.
Yeh, 1990, p. 2%, pl. 7, figs.
7. IR, 20, pl. 115 Mes. 2-3, 7-8, 13-14; Feng &
Liu, 1993, p. 547, pl. 3, figs. |4 Koaur &
Muostler, 1994, p. 140, pl. 42, fig. |, pl. 44, fig.
14, pl. 45, fig 6; Romovs & Gorican, 1995, p.
192, pl. 7, figs. 13-14; Sashida et al, 2000h, p.
91, 93, figs. 8- 1-5, 7, 8, 11-13, 22-25, 27, 28
Xin & Zhang, 2000, p. 78, pl. 2, figs. 1-5; Feng.
et al. 2001, p. 182, pl. 3, figs. 1-6; Spiller,
2002, p. 39, pls, figs, . d e £ p ki
Sacsacngscerung et ul, 2008, p. 406, 407, figs.
¥.1-8.3; Feng et al., 2009, p. 397, fig. 7.1-74.
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Remarks: Examined specimens have a long
contcal test of which upper pant of the cophalic
conical, lower part oy lindrical with the small
nnd  hoop-like  thornx. Although all the
following segments are inversely trapezoidal of
the chamber, this [eature s not very distinet
The proximal ring of nodes 5 m wll post-
thoracie segments distinetly separted from the
segments: These shell features are guite stmilar
to those of Friassocampe deweveri {Nakascko
& Nishimura, 1979),

gclu].’.?'ﬂ}l'l p. 407, fig. §. T

phs: Poorly-preserved specimen his a

nml sub-cylindrical test with long,
jrlml:lrul apically broadly rounded, and large
cephalothorax, The cephalic part is porcless
and smooth, The thorax displays onc ring of
tiny, mosily closed pores. Abdomen ond
postabdominal segment display two rings of
tmy pores thal are mostly closed. Tins
specimen 15 compared o T mivhimurel Kogur
& Mostler, although the distal segiments cannot
be observed.

Oceurrence: Middle Toassic from  the
Kanchanaburi aren, western Thailand, and
European Tethys.

Trinssocampe myterocorys Sugivama, 1992
Figures 6. 19-6.21

Triassocampe myterocorys Sugryama, 1992, p.
LI98, figs. 101.1-11.3b; Sashida et al., 20004, p.
ROT, figs. 9.2-9.5.; Feng ot al., 2001, p. 180, pL.
2, bgs. 16, 17.

Remarks: As suggested by Sugivama (1992},
this species has quite a wide variety in shell
marphology. lustrated specimens show the

l.ﬁ_-l By
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varition in the shape of the cephalic.
Ovenrrence: Middle Trnassic from the Kancha-

naburi aren, western Thailand, southwestern
China, and Japan.

Trigssocampe scaliaris scofaris Dumitrica,
Kosur & Maostler, 19810

Figure .25

Triassocampe  scalaris  scalaris Dumitrica,
Kozir & Mostler, 1980, p. 26, pl. 9, figs. §, 6,
11, pl. 14, figs. 2; Kozur & Maostler, 199, p.
145, pl, 44, figs. 1-6, 10-12: pl. 48, figs. 1, 2,
pl. 1, 2, pl. 47, fips. 2. 3.

Trigoocampe  scafaria. Duminea, Koar &
Mostler, 1980, Fenp et al, 2001, p. 182, pl. 3,
figs. [4-16; Feng et al., 2009, p. 597, figs. 7.5-7.7.

Reémarks: Eximmed specimen  displays at
least in the first 3 post thomeic sepments 2
distinet rings of nodes separsted by o shight

moision, The scgments wre therefore short

cylindrical with the slight median incision
These shell features are quite similar to those &
I scalavis  scalaris Dumitnea,

Muostler.

Ocenrrence:  Middle
Kanchanaburi  uren,
southwestern China,
northem Tibet,

Trassic
weslgm

Genus Yeharsio Nalthscko &
L 197 4 .

b mlgﬂ
: 6,17 and 6,18

Yeharata armufais Nokaseko & Nishimurna,
1979, p. 10, figs. 1. 7. pl. 2, fig. §; Kour &
Mastler, 1994, p. 147, pl. 46, figs. 6-11, pl. 47,
figs. 4, 5.

Remarks: Soveral poorly-preserved specimens
are charactenized by having a conical shell with
a long apical hom. Abdomen and post-
<ibdominal chambers nre hoop-like segments
thit display single rings of tiny pores. Features
of examined specimens are quile stmilar o

those of Yeharoia onmulare Nakascko &

Nishimura

Oceurrenve:  Middle Trinssic from  the
Kanchanabun arca, western Thailand, Jopan,
and European Tethys.

Yeharaia transite Kosur & Mostler, 1994

Figures 6,10-6,12

Yeharaia ransirg Komr & Mostler, 1994, p.
148, pl. 46, figs. 14,12, o

Remarks: Y. momsia is dis ished from the
other Yeharaia species by i small apical
hom.

F .

i
Oceurrence: Trassic the
Kanchanaburi ‘a Thailand, and
European Tethys.

. b
Genus PW Kozur & Mostler,
\/ e

ruesteyrtism densiparatun
ur & Mostler, 1981

wriem? illyricum (Kozor &
Mostler, 1981)

Figure 6.7

Tn'mmr:mpelﬁ[mm Kowur & Mostler, 1981, pl.

I5. fig. 2; Yeh, 1989, p. 75, pl. 2, figs, 14, 23,

Pararuesticyrnium? ifyricum (Koror & Mostler),
Karur & Mostler, 1994, pl. 43, figs, 11, 12, 15,
16: Sacsnengseenmng of al., 2008, p. 406, figs. 8.
128 1L

Remarks: Ouwr examined specimen is poorly
preserved and has the most complete segment
display only two rings of pores and hooplike
Segmenits. Therefore, we guestionably nssignod
this speeies to /. dlvricum,

Occurrence: Middle Tressic from  the

Konchanaburi  arca,  western  Thailand,
F‘hﬂ:ﬂ:‘iﬂn nnd Europesn Tethys.

Pararuesticyrtinum mediofassanicam korur
& Mostler, 1994
Figure 6.13

Pararuesticyriium mediofassanicumn Rozur &
Mostler, 1994, p, [09-101, pl, 28, figs. 14, 9.11.
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Remarks: The test is conical and has a narrow
distal skirt. The cephalothorax is dome-shape,
smooth, and poreless. The cephalic part 1%
rounded comical o subhemiglobular. The
examined specimens are identical 1o P
medigfassanicun Kozur & Mostler by huving
& thagnostic shell outline.

Occurrence: Middle Trassic from Kancha-
nabun area, western Thailand, and Etropean
Tethys.

Family Anmisicyriidae Korur & Mostler, 1981
Geenus Anisicyrtis Koeur & Mostler, 1981

Type species: Anisteyrica hungorice Kozur &
Mostler, 1981

Awmizicyrfis sp.
Figures 6.26-6.28

Remarks: Examined specimens have o
subconical fest and moderately large n:uphu]ht
with tricannate apical hom. Abdomen an

postabdominal segment are low, mpmamdb}'lﬁ it Nl

very narrow and shallow consiriction. Thorax,
abdomen, amd postabdominal  segmont
piways covered by thick outer pore

included this species. in gonus dnisicy

& Mowstler b having diugrmntil: shell 1
Occurrence:  Middle 1 _4
Kanchanabur ares, 'I-l-'EiIEI'I'I

""iilulll

Remnrks: ‘.igl
'I'l.hll..h I

chi'l’dd‘ﬂ:f
& Nishimura)
abdomen.

Occurrence: Trussic from the Kanchanabun
area, western Thailand.

hup-:d cephalic

re scpments have

s unidentified speciex
socampe dewevert (Nakaseko
‘king hoop-like thorax and

Mussellaria gen. ef sp. indet. B
Figure 6.4
Remarks: Examined specimens have a comical
test without hom and cephalic. Shell cover 1s

smooth with horzontally aronged of several
small pores. This unidentified species diffiers
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from Massellaria gen. et sp. indet. A by having
 smmooth shell.

Oceurrence: Trhnssic in the Kanchanabun
arca, western Thatland.
Massellaria gen, ¢f sp. indet.
Figures 6.5 and 6.6

Remarks: Several poorly preserved specimens
were examined. The test has a conical shape
with un:f::lrﬂ:gmmlh which d; sall
. The caphalic is dome-shaped without
I'-:ma.. F.

Occurrence: Trossig . in the
arca, wmmTha’Fd.

ficance

graphic signi-

b

ilaml, the occurrence of
Inng—dumlu?n ' bearng-rocks (Devo-
nidijio Middle Trassic bedded chert) have
beert peported from the Fang areu, north of
Miaiteg. Candrost et al., 1990; Sashida

' al, a, 1998, 2000s, Wongansn &
] 2005). The Fang chert s well

with beds of several centimeters
ntercalated with shale a few millimeters in

/' thuckness. Under microscopic ohservation, it is

compased of abundant mdiolsren tests and
sponge spicules with elay minerals. This chert
completely  excludes coarse-graimed  temi-
genous materials und theught to have been
deposited in a pelagic environment for from
land nreas (Matsuda & lsozaki, 1991). These
pelagic cherts are probably continuous toward
northwestern Thailand e.g., along the highway
tfrom Mae Hong Son to Mae Sariang (Feng et
al., 20035) and the Mae Sol and Umphang arcas
{Ishida et al., 2006) where radiolanan-beaning
rocks are thought to have been deposited in the
deep basin of Palaco-Tethys Ocean. In contast,
the Trinssic chents in the Mae Sariang area of
the Maoe Sariang CGroup oslodg the Tha-
~Myonmar border seem to differ from the
pelagic  bedded  chert in ats  lithological
charactersand  imtercalations ol calcarcous
formations ( Kamata ¢t ol_, 2002). Kamata ¢f al.
(2002) supgesied that chert  successions
distributed in the Mae Sariang arca have been
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pccumulnted at the enstem continental margin

of the Sibumasu Block within the western part
ol Palaeo-Tethys Ocean,

Based on the hthostratigruphy and radio-
laran ages, the chert and clastic rock sequences
in the Konchiniburi area are correlated 1o the
rock units distributed in the Mae Sariang arca.
The occurrence of carly Late Trinssic (carly
Carnian) radiolarisns from the Mac Saniang
(Kamata et pl, 2002 ) apd Kanchanabun areas
indicates that the deposinonal basins were
present until the carly Late Triassio time in the
western part of the Palaco-Tethys Ocean.
Kamata et al. (2014) described the litho- and
biostratigruphy of fine-grained siliceous rock
successions in the Hat Yai area of southem
Pemunsular Thailand. According 1o their study,
finc-grained  silwcoous  sedimentory  rocks
dhstributed m this area, are divided mio two
units of the lower shale unit and the upper chert
unit. The lower shale unit yiclded Lute Middle
to early Late Permian and the upper umit Early _

o Middle Trisssic radiolarians, muptﬂn:lya‘ﬁm. L

They suggesied that the clastic-chert success-
sioms in the Hat Yai area are correlsted wath the
Permo-Trinssic Semanggol Formati
Teoh, 1992, Basir ot al., l‘i‘ﬂﬁ]nl‘m

sediment depasited on an :
istead, it 15 betler lnqnlcrp-m

slope i-.-‘dumnu tng Per '_'=-- fime-
-gruined  clastic| rocks. The depositional
environment n!‘ :hﬂn% was likely

of tinental slope

Ly
-5 the hthological  and
raphic: mulym They also inferred
inental margm of the Sibumasu
F'Ehm-T:thrs Olcean was
represented by A stable passive marpin without
much tectonic activity and the closure of
Palpco-Tethys Ocean between the Sebumusa
mnil Indoching terranes occurred af least after
the Middle Trinssic in southern Peninsular
Thailand. In our provisional study in the
Kanchanaburi area, Upper Permian chen und
overlying siliceous shales that  inclode
mppermost Permian conodont-bearing  [ime-
stone lens have been identilied (Sashida el al.,
2019), Jenjitpaiboon and Chonglakmani (2014)

summangzed the stratigraphy and fossils of the
arca sbout 10 km northwest of Noog Prue,
western  Kanchanabun, They  diseriminated
four stratigraphic units, LUnits A o D in
ascending arder in this aren. Umit A consists of
shale, cnlearcous shale, and [imestone wnd
Roadisn—-Wordian {Guadalupian, Middle Per-
mian) ammonites were identified from the
shale part of this unit, Unit B unconformably
covers wnit A and consists of lumestone
conglomerate, limestone, shalg, and siliccous
shale. The hmestone con vielded
Permian fusulimids, but
this unit to be Trass
overlies unit B and

je.and shale. From the
md [, Cormian-Norn
falobia and mhers,
the Nong Pruc arca,
thick Fr.'n’qmn' vinss carbonule  rocks
wrelited Iu‘ﬂ'ﬂ: I‘."htq'l-mg and Kodiang Lime-

: c.p., Kaike, 1982, Basir et al., 1995) in
silar Moloysia and the Khlong Kon
B lone {e.g. Sashida et al. 1999b) and
mbr Formation {Ampornmaha, 1995) in

- fs uthern peninsular Thailand are not lound. In
e Nong Prue aren, western Kanchanaburi, there

il that deposited in mther decp-sea continental
slope w abyssal plain represented by the
present Trinssic radiolarian-beanng chert and
the ither 15 the continental shelf where clastue
sediments were  deposited  yielding  Upper
Triassic Daonella-figlobia faunas. Bazed on
these lithologicnl and chronological features,
our studied urca correlaled 1o the Semanggol
Formation of northwestern peninsular Malaysia
mnd Late Permian and Barly—Niddle Trnssic
siliceous rock sequence i the Hat Yai area,
southern peninsular Thailand.

Based on the above mentioned several lines
ol evidence we can conclude that the closure of
the Palaco-Tethys Ocean probably occumed at
least after the early Late Triassic (carly Crmian)
(Fig. 98). In additton. Trassic radiolanan
founas from our studied area are similar o
those of northwestern Peminsular Malaysia
{e.g., Basir, 1997 Spiller, 2002). Philippines
{e.g.. Yeh, 1990), Japan (e.g.. Sugivama, 1997),

23
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Oregon, USA (Blome & Reed, 1992), Rusian
Far East (Bragin, 1991), European Tethys (e,
Korur & Mostler, 1994), of which radiolaman-
hearing rocks are thought to hove been deposited
in the Panthalnssa ond western Paloco-Tethys
occans, Although, the positons of Japan,
Russian Far East, and wesiern North USA are
located in the middle 10 mther o high latitude in
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