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ABSTRACT

Some of Devonian radiolarian chert sequences have been previously
reported from the Loei Fold Belt. However, there are various chert sequences
exposed in Loei province have not yet been studied. The chert sequence exposed at
a hill located behind the Ban Wang Pha School was selected in this study. More than
80 chert samples were collected from the section. Standard chemical method was
applied by using 3-5 % hydrofluoric acid for radiolarian extraction. As the result,
these Devonian radiolarias can be classified into 14 genera and 37 species. These
faunas can be grouped into 3 assemblages. @ Assemblage  one
includes Stigmospherostylus -ornatus, Trilonche chiangdaoensis, T.dihelicis, T.
cuangxiensis and T. vachardi indication of Frasnian. Assemblage two includes
Polyentactinia invenusta, P. tenera and Stiemosphaerostylus variospina indication of
Frasnian to Famennian. Assemblage three includes Stiemosphaerostylus variospina,
Archocyrtium sp., Belowea variabilis: and Triaenosphaera sicarius indication of
Famennian to early: Carboniferous. The result of this study combined with the
previous works on Devonian radiolaria in-the Loei Fold Belt have been correlated to
those from the Inthanon zone. It reveals that the general Late Devonian radiolaria
diversity in term of number of species from the Loei Fold Belt is higher than those

from the Inthanon zone.
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2.1 ¥ Inegvausileaniseu
hteansaulinisasaiinduunasinoudadlunsadsunumganialeledn
(Palaeozoic) audslagtu (Casey, 1993) @3dneglunduadizinaninengulnsiias wWaen

w3elAsesNvRsAloasewduaisusgnavdanaulasenled (S0 Usunaigeinliiinas

a =

Y] I3 = o Y )~ ] o ‘:1' v = i
Snwnanmlusinfna1ussilan Felinrsanazansanduiaunznaudue lanunziadn (e
1 <@ [ A aa ' a acd a & aa a a
namuluagnatsluiuiisonin Audsauasfuidoddan) wagazRonusnunIIanayaE.
ALNBUVBILATISISALEAS8UIN Radiolarain ooze (MVE7ing TIAUANR, 2555)
lasssensadenvaasaloanssunnunaundiuluguas wusesndu 2 anweay

wan leundneaugngy Spumellaria wazngy Nassellaria Jsanwazlasesnavivaendudnuuy

€

Ao o = a = o 6 a = 1 .
augundAglunsfnweynsuisueinanaiussiisiloansey lnglunay Spumellaria

[ 1 v

eianuazveslaTaTeAut1anayl (spherical shell) 31 Spine viatnvanesuuuy dlungy
984 Nassellaria 924l ”ﬂwmmaﬂmaéwﬁaﬂé’wﬁ’umm (conical-like shell) ¥3anTemsIN
£1 (helmet shape) wazfiduii1 (feet) Mi3on31 tripod (Benton & Harper, 2009) (1l
2.1) BmsdasmuniluvosininsusniisileaFouagldduguvedaseirouds anu
N13ANw1904 (Haeckel, 1887) urtudagduniseunsudsiuginanaiussiisaleanseula
M1N13ANBIANUEIRUDUNTUITIULINANAIUTINLIALea1LT8uY0e (De wever, Dumitrict,
Caulet, Nigrini, & Caridroit, 2001) #1uga1AU Saii
Kingdom Protista
Phylum Sarcomastigophora
Subphylum Sarcodina
Class Actinopoda
Subclass Radiolaria Muller, 1858

Superorder Polycystina Ehrenberg, 1838, emend. Riedel, 1967

Tunsmss@indunnasinoulunziaveusiloalssuainisadiuunaiungAnssunisiy

(feeding behaviors) panlu 6 Uszuan TeuA bacterivores, nannoherbivores, herbivores,



omnivores, symbiotrophes, detritivores kaguU14ATIDNILWULUY osmothrophes &3iL6

avUssinanszaneiuegnilanmusyiuanuinuesimeia (Casey, 1993) (0w 2)

apical horn

spine cortical shell

}cephalis

pore

medullary

joint
shells

chambered
lattice shell

Spumellaria Nassellaria

= o o ! . t4 ! .
NINN 2 LEMIANBUZEAUIIUYINAN Spumellarian (918) wazngau Nassellaria (127)

fnLUasann: (Benton & Harper, 2009)
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AT 3 LaRsLVLINIINTEMvIsAleaBsUMuUNgAnTIuNsNulasazUseenlu 4
UseLanmanasil b: bacterivores, n: nannoherbivores %39 herbivores, s: symbiotrophes,

d: detritivores (AntUasann: (Casey, 1993))



2.2 MsAnwINAnAUTIHISAleaTeugARlLlauluuszmdlne

Uszwmalngladnisaunumindnsiussisateansouagradunianis feldsieauns
AUNUBINANAUTIISAtea s sulugsgaRlaliay saudugansuetivlesa waziwesillen
USLIUEUABLT IR 99T ALT89lyd (Caridroit et al,; 1990) aMNUUIRARAULTSM el 19

(Bunopas, 1992) kazlaguulaiin133189Iun1sAuNugINAnmUssHLsAleaseululmay

¥

g A = = o &
WUNAN € GUENiJizﬁL‘VIﬂl‘VlsJ Iﬂﬁili'maglfe)ﬁﬂﬂﬂu

2.2.1 MIfinwwInAnAusTLIAleassugaflLdouusanamile
Tnglugradle 10 YiuunuinunamievesUsemalngldfisneaunisdunuginine
vsriisaleanaugailufouludunety Swinuldosaeu famun 10 ana 21 ¥ia 1
Stigmosphaerostylus variospina (Won), Spongentactinella corynacantha Nazarov and
Ormiston, = Trigentactinella  sicarius = Deflandre,  Triaenosphaera  sp. A,
Cyrtisphaeractenim crissum Cheng, Archocyrtium diductum Cheng, A. validum, A.
riedeli Deflandre, A. castulicerum Deflandre, Pylentonema sp. A, P. mendax
Deflandre, Astroentactinia stellate Nazarov and Ormiston, Trilonche vachardi
Wonganan and Caridroit, Ceratoikiscum sp. Wag Circulaforma sp. Gﬁﬂwumsmzmaﬁaagj
lurrenaulanggafliiiien (Late Devonain) (Wonganan & Caridroit, 2005a) Tug3313a1
WeAulaisneunsAunUEINAnNAIUTIHLIAlea s ulus LN el eIn1 Tendadie sl
fanun 12 ana 38 viin wardanugandindiussiisaloanFouvinlug 3 via léun
Trilonche chiangdaoensis, T. dihelicis Wag T. vachardi Fagrnmnaussnsaleanseu
ﬁgwmmﬁﬁﬂﬁé’uwuagﬂuﬁamaunmaﬁmauﬂmaqﬂﬁhLﬁau (Wonganan & Caridroit,
2005b) wazndaIntusen e in1sseunsEuNUT InRnd ussisAlea e uluiiud
guneung dandnuddesasy lasenunisAunugInandIusIiisaleanieulugslangyns
Tflou fanya 7 ana 15 vfla WU Archocyrtium sp., Polyentactinia polygonia, P.
paiensis, = Stismosphaerostylus - variospina, _Trilonche dihelicis, T. echinata, T.
palimbola, T.“altasulcata, T. australis, Triaenospaera spp. LL@SGU“E@’?)‘IW] Fanrsduny
Stiemosphaerostylus sp. Trilonche palimbola, Trilonche sp. cf. T. hindea, W @ ¥
Triaenospaera spp.331 4 A U Archocyrtium sp. Wa e Stigmosphaerostylus variospina
anunsnssylddmidaiudfrluiuiidnuinsasaungnoulusameutansyadladouds
noUANEAAITUBTLWOTE 91NN1TAUNUIINAY Stigmosphaerostylus variospina wae

Archocyrtium sp. (Sanjit, Wonganan, & Thasod, 2014)



2.2.2 M3AnwINANAUTILSAleansug ARl IleuuSnuM Ay Tueeniduumile

ANSANWIFINANAIUSTINLSA LOASYULALIIENITNITAUNULT DI UASILIN LAY

(Sashida et al,, 1993) wazlaiin1sdanaudivesnidy 2 mjuiﬁ?ﬂm Helenifore laticlavium

uay Stigmosphaerostylus variospina #sio18eglutismeulasyailyfouianouduans
Uatlinesa (Frasnian = Tournaisian wag Famennian — Tournaisian #11a816v) (Sashida,
Igo, Adachi, & Ueno, 1998) v ntuldtinsfnuenninsussisileatsounag ey
nsluitufizuilewsitilos s1nevnay faniaiae iavun 6 dna 11 v¥ila Aeg1ayy
Stiemosphaerostylus variospina, Astroentactinia stellta, A. multispinosus,
Archocyrtium wonae, A. riedeli wagniiaduq Faiengegludiameuatsgailauiouds

PAUAUAISUBELNDSSH (Saesaengseerung, Sashida, & Sardsud, 2007) founbain1sAnE LY

¥ '
a o

NUNAINANALLRULALIIBITUNITAUNUIINANAIUTINLSALOANTYUNINUA 28 VUM LYU

Bisyllentactinia arrhinia, Palaeoscennidium cladophorum, Trilonche davidi, T.

echinata, T. elegans, T. guangxiensis, T. minax, T. vetusta LLaWﬁmau"] %waﬂmqaa

Y
lugremaudatsganliiiioy AaunlinIsAnYILAEIIEUNITAUNULINANAIUTIHLIALOA1LT Y
NsialdrodgneUINTL TInInaY FNITIIBIUNULINANATUTIALIA oA LT o UTILA 4
ana 6 via MBE1YU Helioentactinia sp., Polyentactinia sp., Trilonche echinata, T.

'
=

palimbola, Trilonche sp., Tetrentactinia gracilispinosa wazsiandus Nlannsainiunls

Feilongegludmeuuatsyanliflou (Khattamart et al.,, 2015) d1aniin1sAnwiwnane

Y

UssHLsAloansaul U UnETURINTD 9K IALaY (Thassanapak, Udchachon, Burrett,

& Feng, 2017) @3lgsreaunisdunumnfndussviisfloanseuninnid 42 vfalnefifud
Anwmanius 3 NuAiseneusie varios, gAnl waznaueen tneilangegluyae Frasnian,
Frasnian £19 Famennian WagFamennain AUa10u ’«J’mﬂﬂiﬁuWU%ﬂﬂﬁﬂﬁWUSiﬁﬁmmm
syyvasengnsazauneuldlaenisfisuiBesniufiAnyd 0t Nudlvudiesny
Polyentactinia. sp. cf. P. invenusta %Qﬁﬂ’ﬁiwmuﬁagﬂmhﬂ Frasnian 31A%AA%RU Gogo
Tuwes Canning Basin Usginavadiasiaslang (Aitchison, 1993) ﬁauiuﬁuﬁgﬁ%mé’ﬁms
Aunuana Stismosphaerostylus Wag Trilonche @aduanaifanamanuiaunnluraeila

WHeoumnauuaney (Frasnian Wag Famennian) $980n15AUNUSINAY Ceratoikiscum

planistellare, Helenifore sp. cf. H. laticlavium, Polyentactinia polygonia Falddnnsg



518971ul 3¢ luY79 Frasnian s Famennian 31n%uin#u Gogo lukes Canning Basin 1114
AL IUANUDIUTENADDALATIAY WaZNITAUNY Helenifore sp. cf. H. laticlavium TF9@13158
Uaﬂmqﬁuaﬂﬁuﬁagﬂw&w Late Devonian (Frashian) 94 early Carboniferous (Tournaisian)

PMNASBUNTAN®IUEY (Sashida et al., 1993) Wudu
2.3 doyamluvasnundnu

2.3.1 %’agaﬁﬂﬂ%aﬁwi’maa

JariawesiseglunanziuseniBeaniiensuuuiagiuinsuvsvanisunasendu

14 §ne JUseYIns 624,920 Au FauszunsdilngusznoueBninunsnssy 817 Ugnls

v [l
S I

F1lnA MEIUY1INTT JmdaaeiainnsannuuasUsediad 520 Alawns il

(% (% '
£y ) =

Panue 11,424 AN5190LaRS Wwedonuusdnmaiuiuissallil

nenile Ansiafiu a1s1sssusssUlneUssTua
frnzdunn  fasiedu Jwdnmasysel uaviivadlan
Wirngiueen  Ansiefiu Yminvuesnny gasenil lagnuesiiang
Weilel Anmany FainnYsysal LazYoulN

piuszweduingvedminmeligideuseumiilsuiioniun i luwiiiemile 16 g

v
| (%

wansgnundnvasiiuldingve Jwidnaslvaanlidumile Faaunsouus

—2
e
2D
=)D
Nl

anwauzglivsemeoendu 3 we Al
LUANLUIES
U U
NIATUN AN L I UANVIIVUAVDIVIA IR SUAILASILABYNTEAY BNNBYNAN B1UNBALTD
° I a o ' 1% =~ o v = a o 8
g1b00Y1d Sneriudne lUaudwnauIia lasfianiueEdaie 600 WnT NTEAULIMELS
Jrunang
LANISIULT YT
USNUNBULALAZMLIUDBNVDITIATA LA DILNBUIAIY DWNBUINVN LaTNUNVYD4
81118 NILAMALENNDY VA IIUNE I
dl 1
WANIIVEY
Usgnaumeiiunsuguuias guunles lwnwndinadsaens dunoied uazdne

Wesanu Wuwaiimsinensien waztdulaniusssnsmuiniuuinnnnduy

(NSUNSNNTTTEN, 2555)
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AT 4 SNYAEIUTEIMALUUNSIURIINUSINlAg ToUNUNANY) AtBEN A uiinlives

9LNaUNYN TININLAY

2.3.2 ssdfanewhluludminae
s3dAnehluvesdminiae Wenwigamnsiunz funnvesdminae daulng)
Usznausig Runsie funseuwds saunasdmdndiulngusznauaay #unsie Aunse
uwtls Aupuaiu Ayl Aulslelad waznunisunsnAudivesiusnsianeauiAmilovas

DLABLIDT DINDVINE BAZDILNDLYYIATY AIUNIINIUALTUDDNVBITINIA UTLNBUNE

v A =

Fufuau AUy Aunsg wag R uAnuANTENInausIvesiudal dadunauiainns
= = a @ ' o § YU a v = g a %
wWaguuUaswasivaenlanusiiudenalvilianisenmveauiianiy wazuul tuiuanlag

Lae (ﬂﬁW%WJ’]ﬂﬁﬁﬁﬂi 2555)

2.3.3 Augvnganalelegnmneunand
1d = v a 14 !
Junsavaungneulunsiadn Usenaueie 2 vunadiulaun
n. nndiuunly (Namo Formation) 1uviuafiuiineiailuuwwinaug1inig

Az IURDNYRIDLNUNTY MTs189UNITNUTINANAIUTIH
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¥, vinafiunga (Pak Chom Formation) iuminafiufifinisnumsinding
UsTHnguLsNuazaunsauenelgtiwiuen wuiseandu 2 wygiuldun

- N AURUAIUTIUN LD (Ban Nong Shales Member) daulng 1l u
#uAuau wuduwwdunziuesnvesdnedne Jogeglutnneulasealegiseuien
Ao

- My ugsnuanvu (Pak Chom Chert Member) Wufiuldsnaduiuiu

ee

aa 4 =3 = ¥ ¥ [ o
mﬂaugmiw 13 wugmauawuL‘UuLmeamua—‘meqmummumﬁummLﬂamﬂw Ny

=< o 6 Xl a
"2]’]?191ﬂﬁﬂ‘UiiWEﬂE!G]E]Uﬂﬁ']ﬂ&gﬂﬂi’)l,u&lu

2.3.6 Auumganalalednnauuy
dudiungnauiifinsnumnindiussiidusiuauann dnnsnseansfivesiuun

witle-1A MemunzTueenvesdanin Usznaunie 1 wuindiu laun

n. nARUIEyne (Wang Sapung Formation) Fall 2 nyfiuloun

- ny#iunueenonya (Nong Dok Bua Member) diulngjusznaunie #iu
M98 UaghuAuAIY 913U RUYUIAUAREERUNTINNULNTNASUTYINANAIUTTHNAULUTALD
won 91yeglutinausuianaunaNeAASUBtlineTA

- myjuTaag e (Wa Sapung Member) 219suuvgifiunueadl Usenaunig

a a a a a (% = [J L4 L2 [ 1
AUAUAIY AUNTIBWTS EJT%]EJWLI‘LJ‘L!LLWiﬂﬁaU wugnanausswiulal nslalus @WQ@%I‘LJ“U'N

s a (%
yARIIUBULND I

2.3.5 iumnganalelgdnneuuuan

Wumsasaunznaulunzianu wagsugulutisgamesidou wugnin aussidu

1IN Usznaugag 1 nquiu laun

YY)

2.3.5.1 nauAuas¥YT (Sara Buri Group) Usznausag N1sunsnaduiuyes

MIAURIL Aune wasiuyy Fuueiatununiuuuiiaiieiu wuensndusIRnusuen
! ¢ d' Y ! N a a v = LY

91glutgAesillgn 1N NgMULLNUE ST BUlndY NsERremLluluIng TuANUeY

guneUnu uazariunnvesiidminee Inguusiugamesidow oandu 3 nuandu Ay

AsAPUTURUAINANLUUY LALA
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n. uInAudILIMINs (Nam Maholan Formation) d@dulvaiduiiuyu wu
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U. ¥UINAUBLAA (Huai E-Lert Formation) Usgnaume Aunuauaduitugu

uENIZAEIAUAE TUANldYeY T9IRLaY WUNSEeRE TuRNYeILLttay 119U

9

LAUEIIRIUABLABLTE9AY A NlAIunatIusuard LN Teagne iuyudiuannasild

a a
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[ Y
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Tulud Jaeglurraneunansyainesidion

A vefunLAe (Pha Dua Formation) Usznaulisae fufuniu funsie
Hunseunds waziawiugualn nugnfAnaussneesnyluT Inedlutimaunaiavasya
wesloy wineiutinsyaedluLuisnmususy Suanvealitiinay LazamkYIL
WieanuiuwUsdula JuslaoaUles waauas laaluvesled @Rlan) wasuuniled Auuds

91nn15388 14 wslundusiiausaaalss nasudsanmuvesfiudianmvauiannisdudadu

#unnsiindansdaegiuan Fdbivsnguluiulnaliiuluiun (nsunswensssdl, 2555)
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nuanu
Igneous rocks
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unA 3
ASAHUNIS
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a

ANSANEIFINANAIUSIILSALRANIHUASIT LAV UANE TUNUNU 1 UTINA wazUIuy

Na19 1LNBUINTU 9N IALAY NARsTUBaNWgLMtavaslsemalneg lneflvunau 4 Junay

g lUll
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3.1 VUABUNITAINHHY LazANYLBNEITITUILTNYIVD

3.1.1 NFINUKY LaZATAUATDUIANITANEN

& &z o = 1% o [ § o & A
IUGUUWGUUL‘UUﬂqiﬂWﬂUWUE]‘UL“Ufﬂﬂ’]iﬁﬂ‘tﬂ Imalmmmmummqﬂwam ATAUANUN

AN SrevlIanveInNTsAny warAnwitedaiiiieidesiumnindusiisileasey

3.1.2 MFIATITRNUNEMSUNISLAUFDEN4

4

] & ° & A a & 4 a aNa
IUGUUG]QUULUUﬂqia']i’JQwuﬂﬂﬂwqiﬂEJﬂ']i’JLﬂiqgﬁwumﬁlqﬂLLNUWﬁimqwEm

(Geological map) 1%51@2U 1 : 1,000,000 531U Google map dod1sradunianisings

NUNNMNUA TUNISANEIATIN A AAUANUAUTIUUIUTINN WazUIUNANY FIUaTIEUDTU

9LNBUINTY FIIALAY NAREILeBNRgwTlovaslsendlne

3.2 TUABUNNSHTIUAUNT DN LASINUA2DEINIINAIAFUIY

3.2.1 maw3engunsalidmsudisianinauy

Tuduneuthluniswseugunsaldwiuiiumedduninawniediautu Aoussdl
aNAIEAnd 1S UUTIIR29E19 Llussiia nae a8y SIuAINERIUIIIRIBLEMTY

LARDUENYFIDENNAININIUAT AT

3.2.2 N581993 waziiusieglaluninauy
Tutumeu Junsd1s19nInauINanms fvuRRiud uaznisfiusaogmtfady
Fudsnuinaiuideatimsssg guamadlssdeudwden suaveveiu sunetinsa
Fvioias Tnouvsituiitiuiedseanmdu 3 du T8un duiBasn dunanawn wavdiugen

1 18FBEINUNFATURUTSATANUNUIUTEUIY 2-5 lURLLAS (ANA T7)
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AINA 7 LAIN NP TURULTSH UasnSAUSeE 1MtNGARTuAuESe Tnafiudsnilnany

wuUszan 2:5 wudes Jadugundsnavdilssseudiuien suaeuinva Swiaae

v
Y o o a 1

. A% V. UUINATUAUUTIUAIULTIYT (SBO1-SBOT)

k2
v U Aa

A. WAL 9. VTNRAAYTUALUSIIMEIUNANLT (SA(01)-S7(05))

2. LAY U. NTNAATURLUSIMNEEDLT (S8(01)-59(02))
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3.3 JUABUNIANYIARE19 UTRIU{URNS

3.3.1 NN5a19A78814

A8 NAULISANINLATILAUNIIINN1AEUIN UINIANG 8 UL oInAvRUBaNTH
azonuandbiuiy kazihdegrmuliduuianamuizuasldaadlulugnivieieviinis

avany

3.3.2 N5aLANYFIDYN

PAIINNUIAIDE19UNR19YVINAIINFL BN UUSDEWE UIFIDE1ULINTANALAD Y1

NISUTFIDENABNTANAKAD 50% USHIRS 10-15 Taddns dududsnealuasainisniuei

w84 (Pessageno & Newport, 1972) 1{ulaan 20-24 Fl39 TIVTINA 7-14 Yusie 1 fegn

3.3.3 NISLAUAZNDUAIDEN

NN TNYFr0E 196 UIULED 20-28 F219 Yrnnsewienzngs (sieve) 2ua 500
wae 53 lulasns Tngnemvunsedeusiuiu ngentumansazatensnfinuiasu unzn s
LLazﬁé’awmaaﬂﬁﬂiuuﬁﬁmagéﬁua'w Wen1sutfeg1eiudsnieguiudnad
wdanturnIsLiusegenznouanarLnsIruIe 53 lulaswns ldaslunssusnifiv

ADY1NNTNIU

3.3.4 A5V AR08 LN DULIAY

PHIRINMINITAUNENBULEILILN A28 N1 ARNNTZUANLAUAE NaURIDE

a

Tugnumniivies seaztluesusegau (Hot air oven) Ngaumaluseanal 45.0 aerwaLgya

Y

WAL N DU LA NINIPEN O UAIT L UNADIVUIALAN

3.3.5 NSLENLIALBANLIUDANINNNZNDU

TudusmoutiduniswenenPneIUsINESALaa S suINKInZN U azatalaaniiu
acs <] = o 4 a = Y Y = . [
Wie InevinswengnAnaIussitsAloasaulanassamesle (Stereo Microscopes) 1A%
AkENEINANAIUTTHLIAleaSBuaanIINAznaulasldUMeNNuLAEINFnAUT TS ALoA

a < ! ' <3
bIHULUY waztnuldnansuuialdn
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3.3.6 N3ENENMNEIENABIPaNTIAUBLANATOULUUEBINTIA (Scanning electron
microscope: SEM) kagn15ananLun

Tutunoauiidun151UIA1081991NA NAIUITHLSALEAL T UL IATIZRANITANY AN

o L3 &

AIENABIYANIIAUBIANATBULUUABINSIN 1B IMITIUsZIAUdIATelionavatnme

Y
i

INYIANENS UMNINBTRIUANTANY TnedidunaunssalUll
3.3.6.1 NMSAATINANANUTITNLIALOA NS I UUUBLNUFI DL
) = o I3 al a a 1 a £ 1 d! [~3
A5UNIYINANAIUSTHETA LAY ULAAAIUUBLNURARIDE19 (stub) Ty
wiuRndnwuzilunsinszuendanugeszuin 1 wufwas wasdidunigudnan 1

WURLLAT YINIsARIaE1RAE st UL TULe 7-10 La) walaz 8-10 AIBE4

3.3.6.2 NMsULUAnfeg a1 BLENaTaU (N15LAANDY)

A19819MINN1SRAUUMIURAAIB8 158 USRELAINAUAZ YN M aNe A Wee
NADI9aNIIAUBLANATOULUUABINTIA (SEM) azfiosiiunaiumediannseu vsensifnaves

FBLA3ea Sputter Coater 3u SPI-M 1Tuaa1 120 Junl §1W7u 1 A5

3.3.6.3 NMIOILAMEIBNADITANIIAUBLANATOURUUABINTIA (SEM)

Uuriudregiiiun1sarumeidnaseuldaslidluwiuiisvendes
9aN3IAUBLENATOULUUARINTIA JU JSM-6460LV antuduiinainseg19g1nine

vsTiLsAleanseu lngagldinaiussanm 2-3 1 mudUIUFI0d N UULYIURARI9E19UY 9

3.3.6.0 NNV ILUNLIALDAILSEY

NN5IATMUNTINANAIUTIHISALea LS Budulveg) azlunisinduuning

WiguAuuniinisAinedeanouriid Tngndsiieuainnnluinwldeuu § wisuiuesuiy

[

SnwardugIuNBURNUBIlATIIINIALEA L3

q

€ 1w A 1

3.3.6.5 TUNDUNITIATIZRANNTLAINAT 1 AT

o a

Tuduseuilidunisaiaszrainsiaunatsnasuasatoaltsounnuluiun

Y 1w

DunuuUNlYY wazkulTuRuAnlAway 1ne81999n15AN®IVBY (Takahashi, 1999) Falyasvdl

(%
a

ANUARIEATIYBY Jaccard Similarity Coefficient (J) Hgnsmail

Ji X 100

=a+b+c
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a = YUANNUTUNUNDUNUUN LU
b = ¥daNnUluNUNwITUAUAALALLAE

¢ = YUANNUIUNUNDUNUUALIY LAZLUITUAUAALALAE

3.4 YunauUNTIATFUIANTIBUNNTANET uasANUNKAY

3.5.1 MsIpvigUauseunsine Tngazuuseonidu 2 933 teunnsdnviaun
Tassn1sfiny wognmsdaviidusenuativanysel fswsenouadiondoyadausuni 1-5
UBINTAN

3.5.2 MmssnihdoyanisAnudmivafiusinany WevgilUinausimounsiiu

5ANSVDINITANIFINANAIUTSHLSALBaNS U LLagiTUiDlILﬁu%@yjﬁiuwﬁﬁmﬁﬁiﬁaﬂﬂ’]

sald
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unil 4
=
NAN1SAN®YN
4.1 ANANAINUANEYRNLITAlaASTEEARLATEY

£ i
[

HANSANYINTIAATUAUTTAUINTIN (S) UagNUIdntURLTTIUIUNGT (TU) Havh
n1sararemiensalelasngeasn (Hydrofluoric acid) wuishlealseeanlideunaulaiy
aru1saawunlotdu 14 ana 37 via ol Archocyrtium sp., Astroentactinia stellate,
Astroentactinia sp. cf. A. stellata, Astroentactinia sp. cf. A multispinosus,
Astroentactinia sp., Belowea variabilis, Belowea sp., Belowea sp. cf. B. variabilis,
Ceratoikiscum sp. cf. C. bujusum, Haplentactinia? sp., Helenifore sp., Helioentactinia
sp., Paleoscenidium cladophorum, Paleoscenidium sp., Polyentactinia invenusta, P.
tenera, Polyentactinia sp. cf. P. leptosphaera, Polyentactinia sp., Spongentactinella
sp. cf. Sp. corynacantha, Spongentactinella? sp., Stiemosphaerostylus pusillus, S.
ornatus, S.variospina, Stismosphaerostylus sp. cf. S. herculeus, 'Stigmosphaerostylus
sp., Tlecerina? sp., Trienosphaera sicarius, Trienosphaera sp., Trilonche
chiangdaoensis, T. dihelicis, T. echinata, T. elegans, T. guangxiensis, T. hindea, T.
minax, T. palimbola, T. vachardi, T. vetusta, Trilonche sp. Wwa¥ Entactiniidea gen. et

sp. indet. NgglaUsaTEYENaLlA
4.2 nguvIusAleaniseganl e

= a a 4 U gj a a s £% (7 4
HANISANEILIALEATEUINNUIANIUAULT S AT U ITIHA (S) wazurunais (TU)

(Y]

gnnsasennaudivesmdu 3 nau deil

4.2.1 NHUTIULIY Frasnian

NauAIU  Stigmosphaerostylus — oratus. 33U Trilonche dihelicis, .
guangxiensis, Trilonche minax Fausvnouse Astroentactinia stellata, Astroentactinia
sp., Astroentactinia sp. cf. A. stellata, Helioentactinia sp., Paleoscenidium
cladophorum, Paleoscenidium sp., Stiemosphaerostylus pusillus, S. ornatus,
Stiemosphaerostylus sp. cf. S. herculeus, Stigmosphaerostylus sp., Trilonche

chiangdaoensis, T. dihelicis, T. echinata, T. elegans, T. guangxiensis, T. hindea, T.
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minax, T. palimbola, T. vachardi, T. vetusta, Trilonche sp. Wa¢ Entactiniidea gen. et
sp. indet.

4.2.2 ﬂ&jumumﬂ Frasnian = Famennian

ﬂzjm %¥3U Polyentactinia invenusta, P. tenera S3UAU Stigmosphaerostylus
variospina FaUsenaudae Ceratoikiscum sp. cf. C. bujugum, Paleoscenidium sp.,
Polyentactinia invenusta, P. tenera, Polyentactinia sp., Stismosphaerostylus pusillus
S.variospina, Stigmosphaerostylus sp., Trilonche echinata, T. elegans, T. hindea, T.
palimbola, Trilonche sp., Trilonche sp. cf. T. vachardi, Haplentactinia? sp. W @ ¢

Entactiniidea gen. et sp. indet.

4.2.3 ﬂfj:ﬂ%’iumq Famennian to early Carboniferous

NAUIIU Stigmosphaerostylus variospina, Archocyrtium sp. $31f1U Belowea
variabilis, Trienosphaera sicarius Fausenoudae Archocyrtium sp., Astroentactinia sp.
cf. A. muitispinosus, Astroentactinia sp. cf. A. stellate, Belowea variabilis, Belowea
sp., Belowea sp. cf. B. variabilis, Polyentactinia sp., Polyentactinia sp. cf. P.
leptosphaera, Spongentactinella sp. cf. Sp. corynacantha, Spongentactinella? sp.,
Stismosphaerostylus pusillus, S.variospina, Stigmosphaerostylus sp., Trienosphaera
sicarius, Trienosphaera sp., Trilonche echinata, T. elegans, T. hindea, T. palimbola, T.
vetusta, Trilonche sp., Helenifore sp., Tlecerina? sp. W@ ¢ Entactiniidea gen. et sp.

indet. Vi
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(%
v a

Species

Wang Pha (S)

Ban Klang (TU)

SB-01
SB-02
SB-03
SB-04
SB-05
SB-06
SB-07
51(2)-06
S1(2)-07
$4-01
$5-02
S$5-03
S6-01

|
<
T

P PEN

Y
|

56-02
$9-01
$9-02

TU-24

TU-25

TU-26

TU-35
TU20-01A
TU20-01B
TU20-02
TU20-21

Genus Archocyrtium

Archocyrtium sp.

Genus Astroentactinia

Astroentactinia stellata

Astroentactinia sp.

Astroentactinia sp. cf. A. multispinosus
Astroentactinia sp. cf. A. stellata

Genus Belowea

Belowea variabilis

Belowea sp.

Belowea sp. cf. B. variabilis

Genus Ceratoikiscum

Ceratoikiscum sp. cf. C. bujugum

Genus Haplentactinia

Haplentactinia ? sp.

Genus Helenifore

Helenifore sp.

Genus Helioentactinia

Helioentactinia 'sp.

Genus Paleoscenidium

Paleoscenidium cladophorum
Paleoscenidium sp.

Genus Polyentactinia

Polyentactinia invenusta

P. tenera

Polyentactinia sp.

Polyentactinia sp. cf. P. leptosphaera
Genus Spongentactinella
Spongentactinella sp. cf. Sp. corynacantha
Spongentactinella ?  sp.

Genus Stigmosphaerostylus
Stigmosphaerostylus pusillus

S. ornatus
S.variospina
Stigmosphaerostylus
Stigmosphaerostylus
Stigmosphaerostylus
Stigmosphaerostylus
Genus Tlecerina

? Tlecerina sp.
Genus Triaenosphaera
Trienosphaera sicarius
Trienosphaera sp.

Genus Trilonche

Trilonche chiangdaoensis
dihelicis

echinata

elegans

sguangxiensis

hindea

minax

palimbola

vachardi

vetusta

Trilonche sp.

Trilonche sp. cf. T. guangxiensis
Trilonche sp. cf. T. vachardi
Entactiniidea gen. et sp. indet .

sp.
sp. cf. S. herculeus
sp. cf. S. pusillus

sp. cf. S. variospina

S AAAAAA

X

X X

X X

XX

X

X

X X X

XX X X

X X
X X X XXX XX

XXXXXX X X

XX XX

X

XX

X X
X X
XX

X

X
X

X X X
XX XXXXXX X XX

XX

XXXXXX X
X

X X
XXX XXX

X
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4.3 aYNINITIULTALEANTY

n1sfnyreunsuIsiuveusileaiselaiinis@nwiniu (De wever et al., 2001) ¥4

JunisfinweynsuisuinduiigensuidlUlunsfinwisiloanselutagiu

Systematic paleontology
Class: Actinopoda
Subclass: Radiolaria Mller, 1858
Order Entactinaria Kozur and Mostler, 1982

Family Astroentactiniidae Nazarov and Ormiston, 1985

Genus Astroentactinia Nazarov, 1975

Type species: Astroentactinia stellate Nazarov, 1975

Astroentactinia stellata Nazarov, 1975

mwﬁ 28 giﬁ?‘i 1-5

1975 Astroentactinia stellata Nazarov — Nazarov, p.82-83, pl.8, fig.6, pl.10, figs.1-3
1983 Astroentactinia stellata Nazarov — Nazarov and Ormiston, p.458, pl.1, figs.8-9
1993 Astroentactinia stellata Nazarov — Aitchison, p.118, pl.6, fig.4

2003 Astroentactinia stellata Nazarov — Wang et al., pl.3, figs.27, 28

2005 Astroentactinia stellata Nazarov — Wonganan and Caridroit, pl.3, figs.26, 27
anwzdugIuImMeI: dnvnUionnauvwialvg (large spherical shell) vuin pore lugy &
main spine YUINAUFLILIAN JUSHAREAUTFNIaIRIt01INg

anuiitin1sneny wazdasany: UinniiAnsmidhduiudatuna srnoinu
Jwr¥aias o1gAladsuneutany Late Devonian (Frasnain), Ushmiiuiisneidesad
Jwdndeslva Mawileveadsemealng engdlilleunaudale Late Devonian (Frasnian to
Famennian), US\aifiuiing Sunnvewsemdesansids  ushaituiinismenldves Urals

aviusgalte uazusnnumaneulivesasIsussUsrrvuInlulunaguuu uung

N9 egdlulluneuUany Late Devonian (Frasnian)
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Astroentactinia sp. cf. A. multispinosus (Won, 1983)

Al 11 gih?i 7

cf. 1983 Entactinia? Multispinosus Won — \Won, p.145, pl.2, figs.15, 16

cf. 1986 Astroentactinia multispinosus (Won) — Gourmelon, p.185, pl.4, fig.2

cf. 1987 Astroentactinia multispinosus (Won) — Gourmelon, p.71, pl.8, figs.8-10

cf. 1989 Astroentactinia multispinosus (Won) — Giese and Schmid-Effing, p.73, pl.2,
fig.2

cf. 1990 Astroentactinia multispinosus (Won) — Braun, p.103, pl.9, figs.1-3, pl.12, fig.1
cf. 1994 Astroentactinia multispinosus (Won) — Kiessling and Tragelehn, pl.4, fig.11

cf. 1997 Astroentactinia multispinosus (\Won) — Feng et al., p.87, pl.4 figs.1, 2, 4, 5

cf. 2007 Astroentactinia multispinosus (Won) — Saesaengseerung et al., figs.8.15, 8.16
ANWMZAMFIUMEN: FI9E19UANUARIEAGY Astroentactinia multispinosus ddnwely
wWaennauwwn g (large spherical shell) 9u1a pore \&n & main spine Wag by-spine
vnduaBans NN sUstededuialivesniseniing asnnegisdinisdignis
ldanunsowudalainduviinsenaivsel

a01ufifinaneany waztaeeny: vinavthdaduiudsaduten sunotinva Sminae
p1galuileuneulany Late Devonian (Famennian) to early Carboniferous, USaiiuiisy
Hauhilusdunauiney Saniaias menefusenidsuniovesuszmelg 1Al liaunauy
Uanedemsueilinesanaunu Late Devonian (Famennian) early Carboniferous

(Tournaisian)

Astroentactinia sp. cf. A. stellata Nazarov, 1975

Al 13 gﬂﬁ 7

cf. 1975 Astroentactinia stellata Nazarov — Nazarov, p.82-83, pl.8, fig.6, pl.10, figs.1-3
cf. 1983 Astroentactinia stellata Nazarov — Nazarov and Ormiston, p.458, pl.1, figs.8-9
cf. 1993 Astroentactinia stellata Nazarov — Aitchison, p.118, pl.6, fig.d

cf. 2003 Astroentactinia stellata Nazarov — Wang et al., pl.3, figs.27, 28

cf. 2005 Astroentactinia stellata Nazarov — Wonganan and Caridroit, pl.3, figs.26, 27
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cf. 2007 Astroentactinia stellata Nazarov — Saesaengseerung et al., figs.8.13, 8.14
ANWMZAMFIUIMEYT: FRgelANNARIBARY Astroentactinia stellate TdnwaziUionnay
unlng) (large spherical shell) 4um pore Tg) 3 main spine Gummé'juﬂawﬁﬁﬁmumﬂ
sUssRdeduseveinaseiing lesannshodreiinisdgadsliannsowidaldinduyia
AananIvisely

a01uiifinnsTe9Iu wartaseny: Uinamthdaduiudsaduten sunotinvu Sminae
o1gAlalunaulans Late Devonian (Frasnian to Famennian), U3nmiiuiisnaidesam
Jaringeslal mawitisvesUsenalng engdalaillsunsulate Late Devonian (Frasnian to
Famennian), Usnaiiuiing funnvesuszmAseainsids uinmiufimaneuldves Urals
antus¥gsane uaruinaiuiivnsmeulfuasassnssussrvulunumaguuy unman g

a m&ﬁiuﬁ&mmauﬂma Late Devonian (Frasnian)

Astroentactinia sp.

A 28 g‘d‘ﬁ 6

anwazdugIuIMen: dnyazldennay (spherical shell) 2 9u 1l rod like spine 31u3u7N
a A

UURIvBLUaaN

A0MUNNNIINBNY WAz USauidnwmihdatuiiudsntiunans guneuinay

Jwiniay 1gAldounauUany Late Devonian

Genus Helioentactinia Nazarov, 1975

Type species: Helioentactinia stellaepolus Aitchison, 1993

Helioentactinia sp.

A 28 gﬂﬁ 7

ANWMZAMFININGT: fetidnnunfands Helioentactinia nigra fldnwagiUaannauauie

Iua) (large spherical shell) 31 10-15 spine WUU three-bladed uinsza1859U shell

[ (%
v a a Y 1

ADTUNINTTINYNY WAY9eIE: NUNANwIndatuRuTSaAIag st unans angneulany

9

a

= . . a & A [ [ [
qmiuuau Late Devonian (Frasnian), USIINUNNIINLIUDDNVDININIALEY NIA
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nziuseniduuniiavasUszwmelng ergaludeunaulane Late Devonian (Frasnian), Uskias
fiufin1eneTuoanues New South Wales Ussinageainside o1giluflounounats Middle
Devonian
Family Palaeoscendiidae Riedel, 1967; emend. Holdsworth, 1977; Furutani, 1983;
Goodbody, 1986

Subfamily Palaeosenidiinae Riedel, 1967; Furutani, 1983 emend. Goodbody, 1986

Genus Palaeoscenidium Deflandre, 1953 emend. Goodbody, 1986

Type species: Palaeoscenidium cladophorum Deflandre, 1953

Palaeoscenidium cladophorum Deflandre, 1953

mwﬁ 24 gﬂﬁ 2-5

1953 Palaeoscenidium cladophorum Deflandre — Deflander, p.408, fig.308

1983 Palaeoscenidium cladophorum Deflandre — Nazarov, pl.2, figs.6-7

1993 Palaeoscenidium cladophorum Deflandre — Aitchison, pl.1, figs.15-17, 19, pl.2,
figs.17, 20

1993 Palaeoscenidium cladophorum Deflandre — Foreman, pl.8, fig.10, pl.9, fig.6
1993 Palaeoscenidium cladophorum Deflandre = Sashida, fig.5; 1-3

1994 Palaeoscenidium cladophorum Deflandre - Kissling, pl.6, figs.5-7, 9-10

1999 Palaeoscenidium cladophorum Deflandre — Braun, fig.3, A-F

1999 Palaeoscenidium cladophorum Deflandre - Aitchison, pl.5, fig.O, pl.6, figs.F, J
2002 Palaeoscenidium cladophorum Deflandre — Luo, pl.2, figs.23-25

2003 Palaeoscenidium cladophorum Deflandre = Wang et al., pl.4, figs.14-17

2005 Palaeoscenidium cladophorum Deflandre = Wonganan-and Caridroit, pl.1, fig.3
2009 Palaeoscenidium cladophorum Deflandre = Nazarov, figs.5, D-F

2015 Palaeoscenidium cladophorum Deflandre — Kamata et al,, figs.5, 1-2

2015 Palaeoscenidium cladophorum Deflandre — Udchachon et al,, fig.7, 21

2017 Palaeoscenidium cladophorum Deflandre — Thassanapak et al,, figs.5¢c, 22, 23
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v

anwauzdugIuInet: snvarvsaUionlidaau wilanvuzves spine My concentric
ffu 1 90 unneanidu 3-4 spine usiaz spine Tusolildnvuzyes thorn like vuRdUIILIY
U1NUU spine

(% (%
v YU o oa a LY R 4

A0MUNINTII8Y WAy AN wrtdiatuiudsasiegeiiuna1s e1gneulaty

=

a . . a & A [ [ [
EgﬂﬂI’JL‘UEJ‘U Late Devonian (Frasnian), USIIN UV NIINEIUDDNVDININIALEY NIA

[y

nziuanideunieveslssmalne aaghlallounautaiy Late Devonian (Famennian),

1%
a

& Ao =~ v o A | - = =
Ushaiiungunaiesny Jamdadieddnd aramilevesuszinalng engalillouneulany
Late Devonian wazanuisanulanilan engfludeunounaisdenisveiinasanausiu

Middle Devonian (Eifelian) to early Carboniferous

Palaeoscenidium sp.
Al 23 gﬂﬁ 11; Al 24 gﬂ‘ﬁ 1

v |

anwazdagIuInen: dnvazveaUdenlidaau uilidnvarues spine Milu concentric
ffu 1 90 unneonilu 3-4 spine uiaz spine Tvseolilanvuzyes thorn like vunduIILIY
UNUU spine

A0UNTNITINYNU UaTYI9DIY: NUNANNIAATURILTIARI08190TU 901 waztunans

a’lqmauﬂmaqﬂmmﬁau Late Devonian (Frasnian-Famennian)

Family Polyentactiniidae Nazarov, 1975

Genus Polyentactinia Foreman, 1963

Type species: Polyentactinia invenusta Aitchison, 1993
Polyentactinia invenusta Aitchison, 1993
Al 22 gﬂ‘ﬁ 3

cf. 1993 Polyentactinia invenusta Aitchison — Aitchison,
cf. 2017 Polyentactinia invenusta Aitchison — Thassanapak et al., figs.5a, 26-28; fig.5b,
3
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anwasaugIUINGI: anvazdonuienau (thin spherical shell) fivu1nves pore i
ddniaue 8 Main spines 4-6 spines dutagisgauataunau (short rod-like) laifisesuu

spine kaglifinu by-spine

¥ £
S A Y v v v 1

A0TUNAN1TII8U wagYda9e1e: HundAnwvidatuiudseadeg1atiuisneglugiieiy
naulangymAlileu Late Devonian (Frasnian to Famennian), USHaufiuiivnaniang iumn
I~ . . a = =
YU TENARRAMSLAY Ty Canning Basin u3Aiu Gogo o1g@lalilsunaulaly Late
Devonian (lower Frasnian), US4 UN kB30 UNIUDUIATULUIAUAALALAY NI9ATY

nziuranveraninge e1gnoulalealailey Late Devonian (Frasnian)

Polyentactinia tenera Aitchison, 1993

Awdl 20 SUR 6, 11; awdt 21 5U7 1, 3, 6-12

cf. 1993 Polyentactinia tenera Aitchison — Aitchison, pl. 7, figs. 2, 14, 18
cf. 2017 Polyentactinia tenera Aitchison — Thassanapak et al,, fig.5a, 25
anwazdugIINe: dnvuziudanuuinay (thick spherical shell) & pore flaziBunmilou

Wosh i main spines 4-6 spine &1t587Ua%8uaN (long rod needdle-like) Main spine

1%
v o v o

laifisosuu spine wagdl 2 spine 219U wazlddnu by-spine

an1ufifinngsnesnu uazdaseny: iufidnswidatuiiugsasoghatuimegluriseny
mauﬂm&qﬂﬁiuﬁau Late Devonian (Frasnian to Famennian), U%L’Jmﬁuﬁmﬂmﬂm"hMH
voaUsimnAvedawnsiae lu Canning Basin #uin%u Gogo o1e@litlleunaulany Late
Devonian (lower Frasnian), Ustaasufing sweunivsulnIunuafiuanlfsas n1adu

nziurpnvaRaninge e1uneulaealiiley Late Devonian (Frasnian)

Polyentactinia sp. cf. P. leptosphaera Foreman, 1963

Al 18 gﬂﬁ 1-2

cf. 1963 Polyentactinia leptosphaera Foreman — Foreman, pl.1, fig. 6
cf. 2009 Costaentactinia? leptosphaera (Foreman) — Seo and Won, pl.1, figs. 13-20

cf. 2015 Polyentactinia leptosphaera (Foreman) — Khattamart et al., figs.4; 4-5
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anwzdMgIUImMYD: feglianvaeaaundaiu Polyentactinia leptosphaera fidnwasy
vaUdannan3 (subspherical shell) dnwuzUpsRINIBUDNI pore VUIALANANAY & spine
wuuUaneidiu (needle like spine) Usganas 2-6 spine Tnadiauguanmneiu

(%

401UNAN199189°U UAYI981Y: NUNAnYINi

[
v o

ATUAUTIAAI8E1901U TN 81geAfl)
~ 4 X a X Ao v A ° v @
\figumeuUany Late Devonian (Famennian), Usthiauuntiuiiededu swneuinay 3win

e 9gAlligunaulaie (Late Devonian)

Polyentactinia sp.
A 15 gﬂﬁ 3-4; AT 17 gﬂ‘ﬁ 1; A9 20 gﬂﬁ 2, 5-7; AN 21 gﬂﬁ 2-5; A 22 U
i 2; AN 25 gﬂﬁ 8

[ a [

ANYAIZAMFIUANGT: dnwuziUdannay (spherical shell) Hduurawes pore laiaiians

o9

o

Main spine fianwuziien dusslidiuanuu Main spine

A0UNTNITINYIU UaTYIDIY: NUNANMNAATUALLTIARI0E819UTU TN waztunas

a1gnaulanggadliLiley Late Devonian

Family Spongentactiniid Nazarov, 1975

Genus Spongentactinella Nazarov, 1975

Type species: Spongentactinella corynacantha Nazarov and Ormiston, 1983

Spongentactinella sp. cf. S. corynacantha Nazarov and Ormiston, 1983

m‘wﬁ 13 gﬂ‘ﬁ 11-12

cf. 1983 Spongentactinella corynacantha Nazarov and Ormiston — Nazarov and
Ormiston, p.460-461, pl.1, figs. 1-2

cf. 1990 Spongentactinella corynacantha Nazarov and Ormiston — Aitchison, fig. 2D
cf. 2003 Spongentactinella corynacantha Nazarov and Ormiston — Wang et al., p.131-
132, pl.3, figs. 23-26

cf. 2005 Spongentactinella corynacantha Nazarov and Ormiston — Wonganan and

Caridroit, pl.3, figs. 1-2
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cf. 2017 Spongentactinella sp. cf. S. corynacantha Nazarov and Ormiston -
Thassanapak et al., p.37, fig. 5b; 4

anwalzdugIuInen: dreg13diAanuAdgAdIIU Spongentactinella corynacantha
Nazarov and Ormiston fidnuwaugil@onnaulng (large spherical shell) i 1 maine spine
VAN BI1ILAAY LEZNU by-spine UINFUTIUIULINUUR spherical shell ¥UAUDY
pore axLdyn

sauiiinsmeny uazdasany: fuiidnunidnduiiudsaduimn orgilidounsu
Uane Late Devonian (Frasnian-Famennian), ushaiiufisunaidesans Swrindaslml
mamilavesslsemelne e1galutlsuneutans Late Devonian (Frasnian-Famennian),
WhaituiinangIunnues Ussinaesamsiae wazsmag Uy NElal N9 vesasTsy
Uszvvuiu regalLileuneulany Late Devonian (Frasnian)

Spongentactinella? sp.

AW 12 UR 11-12

anwzdugINImMeN: SnwaziUdennaulng (large spherical shell) Ianwazvas maine
spine YWIALNEY WATWU bar UUINFUIIWIULINTDUTEIIIURDNTULDN wazdulu

e ' a X A v o & a ac w o a =
A0TUNANITINENY WAZY9DIY: USIUNUNNTRATUALETAT TN engfltlounou

Uanefemsiinesanoudu Late Devonian (Famennian) to early Carboniferous?

Family Haplentactiniidae Nazarov, 1980

Subfamily Haplentactiniinae Nazarov, 1980

Genus Haplentactinia Foreman, 1963

Type species: Haplentactinia rhinophyusa Foreman, 1963

Haplentactinia? sp.
Al 22 gﬂ‘ﬁ 1

L a v 1

anwauzdagIuINgT: anvaraaalasisurUszauiulaed spine Seuduununansriquy

a9

UNTEND1992004 6 spine
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A0UNANITINEIY WALYIDIY: UTIUNUNANIMINARTUUTSIUINTIHT dnauinwy

Jandaiae angdlautlounaulane Late Devonian (Frasnian to Famennian)

Family Entactiniidae Reidel, 1967

Genus Stiemospherostylus Rust 1892, Foreman, 1963
(syn: Entactinia Foreman, 1963)

Type species: Stigmospherostylus herculea (Foreman, 1963)

Stigmospherostylus ornatus (Hinde, 1899) emend. Aitchison, 1993

AT 25 gﬂﬁ B

1899 Staurosphaera (?) ornatus Hinde - Hinde, p.46, pl.8, fig. 11

1993 Entactinia profundisulus Aitchison - Aitchison, pl.7, figs. 7, 8

1997 Stigmosphaerostylus ornatus (Hinde) — Aitchison and Stratford, p. 380

1999 Entactinia sp. cf. E. profundisulus Aitchison — Yao and Kuwahara, pl.1, fig. 10
2005 Stigmosphaerostylus ornatus (Hinde) — Wonganan and Caridroit, pl.2, figs. 5-7
anwazduguIngn: anvazildennau (spherical shell) § pore vwAlweg & 4-6 spine
anwELUU three-bladed dnwaiziduaguIMUang spine Uiag spine Aeildnyazvas
thorn-like Bupanuusadlndsudiulaiavesdnuey three-bladed

A0UiTin13IN89 uazy9a18: NufiFnwthdaduiudsnsegiatunais p1gnaulany
gAdlLiley Late Devonian (Frasnian), Uihaiiufisinedusnn Smiadsdnl mawile
vasUsnnalue o1gflaiisunoutaiy Late Devonian (Frasnian), Usiaindt Canning
Basin M119mzIusnvaUsuiAandiasiay mqﬁhﬁ&mmuﬂma Late Devonian (Frasnian),
Uinuiuianaguuy mewoulivesasisnsiussrinuiu engiladeunaulans Late

Devonian (Frasnian)

Stigmospherostylus pusilla (Hinde, 1899)

AW 12 'guﬂl 2; pwil 17 gﬂﬁ' 11-12; Wil 22 gﬂﬁ 4; 21wl 23 gﬂﬁ 1; i 25 guﬁ 4

1899 Staurosphaera pusilla Hind — Hind, p.46, pl.8, fig. 12
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1963 Entactinia? Additive Foreman — Foreman, p 273, pl.1, fig.10; pl.3, fig.9

1997 Stigmospherostylus pusilla (Hinde) — Aitchison and Stratford, p.381

2003 Stigmospherostylus pusilla (Hinde) — Wang et al., pl.2, figs.11-16

2005 Stiemospherostylus pusilla (Hinde) - Wonganan and Caridroit, pl.2, fig.13

2017 Stigmospherostylus pusilla (Hinde) — Thassanapak et al., p.36, fig.10; p.37, figs.5-
7; p.38, figs.5¢c, 7-8

anwazdugIuIne: dnvuzildannay (spherical shel) & pore vumANWINAY 5T main
spine 7 spine vuIngUIunasUaneuran dsesuu spine duselifl by-spine (rare)
a01uifins ey wazdasany: Aufidnwinihiaduiudinfothaduinn engreulans
gaRladlou (Late Devonian), UStansitudl Huron member lu Ohio shale anigalsni ang
Ao, vinamufinisiungusenyos New South Wales Uszinasoainside a1y
nounandlallou (Givetian), Uinaiiuiinismoulfesasisusslssnsuiu egrounais
femoulategaaliiey (Givetian to Frasnian), USnaitufisnaldeenn Samsadedl

p1gmaulatgAlatiloy (Frasnian to Famennian), USHauikguaumyauladuwuiiiuan

lAdae NeuRgTueenveIiiiney ergneulalgaliideu (Frasnian to Famennian)

Stigmospherostylus variospina (Won, 1983)

Al 15 ;:;Uﬁ 6; MW7l 17 gih?i 6, 1M 19 g‘d'ﬁ 2

1983 Palaeoxyphostylus variospina Won — Won, pp.156-157, pl.8, figs.1-4, 6-22
1986 Entactinia variospina (Won) = Gourmelon, pp. 183-184, pl.4, fig.1

1987 Entactinia variospina (Won) — Gourmelon, p.49, pl.3, figs.7-11

1990 Entactinia variospina (Won) — Braun, p.109, pl.7, figs. 4, 6

1990 Palaeoxyphostylus variospina \Won —Won, pp.137-138, pl.2, fig.10

1993 Entactinia variospina (Won) = Sashida et al., figs.4, 1-14

1994 Entactinia variospina (Won) — Kiessling, pl.4, figs.23, 24

2003 Stigmosphaerostylus variospina (Won) — Wong et al., pl.4, figs.1-7

2005 Stigmosphaerostylus variospina (Won) — Wonganan and Caridoit, figs.3-3, 3-4

2007 Stigmosphaerostylus variospina (Won) — Saesaengseerung et al., figs.8: 7, 17
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WEUZAMFIUINGT: SnwaglUdonnaunu (spherical shell) flvunues pore landLLELD

&9

:’Q

(%
[

W dnwrUed Main spine vuukazdulaiey Jsesuu spine Inselaidl by-spine d1dl by-

e

spine agivuadnnsyatguLUGen
oy ' & A Y o O a as o | v o a & A
#01UNANITI189U kaZdea1g: HunNAnwITdaTuAGs AR 19190 11T, USLIaNUT
gnelinyy Jwmdnay nernziuoeniauntieovesUseinelneg aienoulareflaillouds
POUAUAISUBNLNBSE Late Devonian (Famennian) to early Carboniferous (Tournasian),
a & A v Y] a a = .
Usauiunenaulivesasisusyusemvuiu enenoulategadlitlen (Famennian),
a dy d‘ o U U o o [ a 1 a
Ushauungwnetiney damdaiee wavonerns Jamindudnl Usemelve 91gnoulaisd

e ufisnauaun1sustitiesa Late Devonian (Famennian) to early Carboniferous

(Tournasian)

Stigmospherostylus sp. cf. herculeus (Foreman, 1963)

AW 25 UM 5; il 30 JUT 10-12

cf. 1963 Entactinia herculeus Foreman — Foreman, p.287, pl.1, figs.3a-3d

cf. 1994 Entactinia herculeus Foreman - Kiessling, pl.4, figs.12, 21, 22

cf. 1999 Stigmospherostylus herculeus (Foreman) - Braun, fig.4B

cf. 2003 Stigmospherostylus herculeus (Foreman) — Wang, pl.5, fig.14

cf. 2005 Stigmospherostylus herculeus (Foreman) — Wonganan, pl.2, fig.8

cf. 2012 Stigmospherostylus herculeus (Foreman) — Thassanapak et al., figs.7: 17, 18
cf. 2017 Stigmospherostylus herculeus (Foreman) — Thassanapak et al., figs.5a: 8, 9,
20-22; figs.5¢: 10, 11

ANWALAUFIUINGI: 72081 URNYUEARIEARY Stigmospherostylus herculeus anye
wWaennau (spherical shell) & pore auALan 8 Main spine YWAREIRUIUAIBLAAN TT04

uu spine liiny by-spine

Y 2
A A VY U a asf o 1Y

A0UNANITINYNY WALYIE: NUNANwINTAATURLTSAMoE1sUUNaNN agneaulay
= = . . a d’l’ d‘ . U a
thm&m Late Devonian (Frasnian), USL3gdnuUN Huron member Tu Ohio A1350LUINN
p1gnaulatedlilioy (Famennian), UsiufiuAn1anauldveasisussuseyvuiuy oy

noulategAdAlILlley (Famennian), USIMNUNELNBTEATY Janiadiedni e1gnoulae



38

=~ P . . a & A =
Alafleu (Frasnian to Famennian), USHailufnounaaweslseinaand engnaunansimeu
Uangganliiiley (Middle to Late Devonian), Ustisiuiugaraunivauladukuiiuaalag

e Neunziueenvasiminey elgnaulaledliiley (Frasnian to Famennian)

Stigmospherostylus sp. cf. S. pusilla (Hinde, 1899)

AWl 12 gﬂﬁ 2, Al 15 gﬂ‘ﬁ 5, nwil 16 gﬂﬁ 5, nwdl 17 gﬂﬁ 6

cf. 1899 Staurosphaera pusilla Hind = Hind, p.46, pl.8, fig. 12

cf. 1963 Entactinia? Additive Foreman — Foreman, p 273, pl.1, fig.10; pl.3, fig.9

cf. 1997 Stigmospherostylus pusilla (Hinde) — Aitchison and Stratford, p.381

cf. 2003 Stigmospherostylus pusilla (Hinde) - Wang, pl.2, figs.11-16

cf. 2005 Stigmospherostylus pusilla (Hinde) - Wonganan, pl.2, fig.13

cf. 2017 Stigmospherostylus pusilla (Hinde) — Thassanapak, p.36, fig.10; p.37, figs.5-7,
p.38, figs.5c, 7-8

dnuzdugiuinen: fo1sigauntauAdIeadsty Stismospherostylus pusilla %]
anwgiUdannau (spherical shell) 8 pore auaLaNYINAY 819988 main spine 7 spine &
599UU spine Ansalill by-spine (rare)

(%

anuiiinsseau uazdaseny: uiidnwmiidnduiudinmetietnien engaoutans
gaRlaflou Late Devonian, U3taaudiuii Huron member lu Ohio shale anigows3ni angf
Tadflou (Devonian), U3miluiinisinung TusanuosNew South Wales Uszinaaoainside
p1gmaunatsflatiiou Middle Devonian (Givetian), U3aaufintsmeuldvosarsisnsy
Usyv1vuiy @1gnaunastaneuldaigganliileu (Middle (Givetian) to Late Devonian
(Frasnian), Ushauiteinedesnn Saiado el p1enauyatunliLiley Late Devonian

(Frasnian to Famennian), US,INUNLEI98UNIUDULATULUIRUAALAILAY NI9AU

nziuenveaningg e1gneulatealiLiley Late Devonian (Frasnian to Famennian)

Stigmospherostylus sp. cf. S. variospina (Won, 1983)

A9 13 'guﬂl 1; A9 16 gﬂﬁ' 6-7; A 17 gﬂﬁ 5,6; A9 19 guﬁ 2,4

cf. 1983 Palaeoxyphostylus variospina Won — Won, pp.156-157, pl.8, figs.1-4, 6-22
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cf. 1986 Entactinia variospina (Won) — Gourmelon, pp. 183-184, pl.4, fig.1

cf. 1987 Entactinia variospina (Won) — Gourmelon, p.49, pl.3, figs.7-11

cf. 1990 Entactinia variospina (Won) — Braun, p.109, pl.7, figs. 4, 6

cf. 1990 Palaeoxyphostylus variospina Won — Won, pp.137-138, pl.2, fig.10

cf. 1993 Entactinia variospina (Won) = Sashida et al., figs.4, 1-14

cf. 1994 Entactinia variospina (Won) = Kiessling, pl.4, figs.23, 24

cf. 2003 Stigmosphaerostylus variospina (Won) — Wong et al., pl.4, figs.1-7

cf. 2005 Stigmosphaerostylus variospina (Won) — Wonganan and Caridoit, figs.3-3, 3-4
cf. 2007 Stigmosphaerostylus variospina (Won) — Saesaengseerung et al., figs.8: 7, 17
anwasdugIUING : F1a8198ANUARIEAAINY Stigmosphaerostylus variospina Adl
SnuaizlFennaumun (spherical shell) Suunnves pore Wnasiianafiu dnvasvas Main
spine Mmguﬂmelzj f509UU spine Tw3oliil by-spine

d0uisinnsseeu WazYI9a1e: ﬁuﬁﬁwmﬂwﬁm%ﬁuL%ﬁ'm&hasmﬁmi’qm,U%Lamﬁuﬁ
gunauInvy Jminee n1angiuesn@eamidavasuszwmelng angaludeunaulaiefinns
UatlinesdanouAy Late Devonian (Famennian) to early Carboniferous (Tournaisian),
Uinniiuiidneune Yainuidesaeu namiovessamdlne orgAladounoutats Late
Devonian (Frasnian to Famennian), ‘U%nmﬁuﬁmamauiﬁmaammsm%’gﬂwm%u%u msﬁ
Tflgumaudany Late Devonian (Famennian), Ushnaiuiinamilevouiesuinnise
Useinaeosiu engAlufisunounansismeutats Middle to Late Devonian, U3iaiiuil
g1neU1nd Jamdaee wagdlnang Jmdndetini Ussmelng rgalillouneulaied
AI5UBY Devonian Wasanouaw Late Devonian to early Carboniferous, U%Llﬁuﬁuﬁlﬁm

Riescheid Useinaeaiiy o1gasuetiilasanausu early Carboniferous

Stigmospherostylus sp.
A 11 g‘dﬁ 9; AT 20 'gﬂﬁ 8; NG 22 gﬂﬁ 11; il 25 gﬂﬁ 7; ANl 26 gﬂﬁ 3-4;

A 27 guﬁ 6, 11; A9 28 gﬂﬁ 8; AN 30 gﬂﬁ 5-6; A9 31 ';JU'?]' 1
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anwzdugIUImNeD: SnwaziUiennay (spherical shell) Fudier § 4 main spin vuRe1
Uaneuviau Au1nved pore 1an Ueriadiauinves pore waziUdenviun dsesuu spine il
W3eldl by-spine

anuiiin1saneey uagdaeeng: Usnafuinumindnduiugsatuten weethunans

gnaUIny Jadntae engdlautlsuneulae Late Devonian

Genus Trilonche Hinde, 1899
emend. Foreman, 1963, emend. Aitchison and Stratford, 1997
(syn: Entactinosphaera Foreman, 1963)

Type species: Trilonche hindea (Hinde, 1899)

Trilonche chiangdaoensis \Wonganan and Caidroit, 2005

mwﬁ 25 gﬂﬁ 6,9-11; mwﬁ 27 gﬂﬁ 10

2005 Trilonche chiangdaoensis Wonganan and Caidroit - Wonganan and Caidroit, pl.2,
figs.14-16

anwazdugIuInel: anvazildennauswinlng (arge spherical shell) 9w1n pore 1an i
4-6 robust-mian spine %u1 (thickness) yunndaiisesuY spine NIV three-bladed

d1ure3Uang spine wau (short thorn) Tifl by-spine

[ (%
v U a A

A0MUNINITIEY wazd9ey: Nundnwitiinduiiudindisgatiunais ongfludeu
mauvaiy Late Devonian (Frasnian), USHiaNuAD 1N 884017 I9MIALT89 LU AALLD

Yagusemelne mqﬁhl,ﬁaumauﬂma Late Devonian (Frasnian to Famennian)

Trilonche dihelicis \Wonganan and Caidroit, 2005

Al 24 gﬂﬁ 6

2005 Trilonche dihelicis \WWonganan-and Caidroit - Wonganan and Caidroit, pl.3, fig.16

[ [ a [ A =3 . <3 =
anwuEdUgIUINYGT: anvuzilaannanIuIntan (small spherical shell) vu1n pore tan &

2 three-bladed main spine NilanwuzraInN13UaA (twisted) V89 spine 1147

Y



41

¥ [
Y o U a a6 o 1

#0uTinNTI891Y wazda9ey: Muiidnwmhdatuiuddameogisiunans engiladou
eulany Late Devonian (Frasnian), Ushaiiufisineidosnn sasmdaslval aamile
vosUsunalvg ogfliliounaulale Late Devonian (Frasnian)

Trilonche echinata (Hinde, 1899) emend. Aitchison and Stratford, 1997

Al 18 gﬂﬁ a; i 11 gih'?i 9; nwidl 22 gﬂ‘ﬁ 5-6; 1WA 23 gih?i 7

1899 Heliosoma echinatum Hinde —Hinde, p.50, pl.9, figs.1-2

1963 Entactinosphaera echinata ? (Hinde) — Foreman, p.279, pl.3, fig.10; pl.4, figs.12a-
b

1975 Entactinosphaera echinata (Hinde) = Nazarov, p.60-61, pl.3, figs.1-3; pl.4, figs.6-8
1983 Entactinosphaera echinata (Hinde) —= Nazarov and Ormiston, pl.1, figs.6-7

1993 Entactinosphaera echinata (Hinde) — Aitchison, pl.5, figs.6, 11, 14; pl.7, fig.3
1997 Entactinosphaera echinata (Hinde) — Wang, pl.3, figs.4-10; pl.4, figs.4, 7

1999 Trilonche ? echinata (Hinde) — Braun and Budil, fig.4A

2003 Trilonche echinate (Hinde) — Wang et al., pl.1, fig.16

2005 Trilonche echinate (Hinde) = Wonganan and Caridroit, pl.2, figs.17, 18

2015 Trilonche echinate (Hinde) - Udchachon et al., figs.7, 3-4

2017 Trilonche echinate (Hinde) — Thassanapak et al., figs.5b: 10-12; figs.5d: 3-4

[ a

NEUZAUIIUINGT: anvaziUdonnau (spherical shell) Qﬂﬂﬂﬂqulﬂé”m by-spine 311U

&9

[

NN BUEAG 1M UILULINET (thorn-like) & Main spine 3 spine kazdl 1 spine 91 817
WaEUUINI spine B

ADTUNANITINBY WALYIRIY: NUNANIMNAATUTAUTINFTRE1 U WTINT D8Rl e

q

v
12 Y Y

maulany Late Devonian (Frasnian to Famennian), NUAANYIRUIRATURAULTIAG 219879
U, eglugaengalitlounaulaney Late Devonian, USLIUNUNgtnaldiesn1d 3min
P ! & = = = . . .

Weslni armtlevessewelng agalallsunsunaliiisweudats Middle (Givetian) to
Late Devonian (Famennian), N UN999%19A% YU Tanhe 1889 Nannin Lagliad Guangxi
USunanung Tunnidedlavoem1ssauiguser1vuiu ongalillsunauduineunany
(Early to Middle Devonian), USuNUTInETuo0NTOI03 New South Wales U93UssLne

PRaWsIAY P1gAlILleunaunals Middle Devonian (Givetian), USIaiNuNvoIndINGiY
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Gogo 484 Canning Basin N14A1uRzTUaNYRIUsEIMARRAM LAY B1eflillounaulany
Late Devonian, USLIai U8 9A U Huron member Tui w9 Ohio Shale vaaUseind

anigewisni egalilleuneulany Late Devonian

Trilonche elegans Hinde, 1889

AT 12 gﬂﬁ 2 5 AN 16 gﬂﬁ 1; AN 17 gﬂﬁ 3-4; Al 23 gih?i 2, 5; it 26 gﬂﬁ
6-7

1889 Trilonche elegans Hinde - Hinde, p.48, pl.8, fig.22

1997 Trilonche elegans Hinde - Aitchison and Stratford, figs.2-7, figs.3-6

1999 Trilonche elegans Hinde — Aitchison, pl.1, figs. C, D, F, P; pl.4, figs. E, I; plL.6, figs.
B, R

2003 Trilonche elegans Hinde — Wang, pl.1, fig.22, 23

2005 Trilonche elegans Hinde — Wonganan and Caridroit, pl.2, fig.3

2015 Trilonche elegans Hinde - Udchachon et al,, figs.7, 6-7

2017 Trilonche elegans Hinde = Thassanapak et al., p.36; fig.5a, 14; p.37, figs.5b, 13-
14; p.39, figs.5d, 5-6

anwazdugIuINen: dnyazildannay (spherical shell) vwnved pore Enasinanedu 3
Mian spine 4 spine &1uviay fis83uu spine wazdivhesefuuszinn 90° fudelad by-
spine

A01UNANITINYIU HASTI9018: NUNANINUIPATURULTSARDE1UINTIN, USIUNUR

9

guneLfan Jarineslng anamtleovesdsevelneaigilifisunounarikaznaulany

[

Middle (Givetian) to Late Devonian (Famennian), USLaad 1 19n8UtAYDIA1615MSS

9

¥ '

Usev19u3y 21ga o unaunalsienaudaly Middle to Late Devonian , USLIaduil
Garilaroi terren New England Orogen Memunzdupenvaslsvinmeaainside oemlailou
MOUAULAZADUNAN Early to Middle Devonian, USNIUNUTANINZIUDDNUD DY New

South Wales Uszinraainsiag egaluigunaunata Middle Devonian (Givetian)

Trilonche guangxiensis (Li and Wang, 1991)
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AW 30 gﬂﬁ 7

1991 Entactinosphaera guangxiensis Li and Wang — Li and Wang, pl.1, figs. 5-7

1999 Entactinosphaera aff. guangxiensis Li and Wang — Yao and Kuwahara, pl.1, fig.
13

2005 Trilonche sp. cf. T. guangxiensis (Li and Wang) — Wonganan and Caridroit, pl.1,
fig. 24

dnwnzdnguine: dnvaziUdennasl (spherical shell) Svunn pore i@nasiiaue 3 Main
spines 4-6 spine YU1AET7 Si0W3ananuL three-bladed i1 1 spines Midudnuuzidufe
spine axdiaulase il by-spine

anufifinnsseenu wazya9e1y: Nuinsmidnduiudsnsedadunans, Uit
gnalean1d Jmindedlud nmawiloveslsenalve angfludounaulaiy Late
Devonian (Frasnian), USLiusaumanned wagguuiu vaneuldvesaisnsuszysenvuiy

p1gAludeunaulany Late Devonian (Frasnian)

Trilonche hindea (Hinde, 1899)
AT 13 gﬂﬁ 2-4: AW 14 g‘d‘ﬁ 1-2, 7; AWl 16 ;;‘Uﬁ‘?i 3-4; AWl 1.8 E‘U‘ﬁ' 3; AW 19 Eﬂ
i 5; Al 23 'gﬂ'ﬁ 6; il 25 gﬂﬁ 2; ANl 26 'gﬂﬁ 1, 8; ANl 227 gﬂﬁ 8-9; AN 29

SUT 6, 10-11; Awdl 30 JUT 3-6,9; nwdt 31 Ut 5-7

1899 stylosphaera vetusta Hinde - Hinde, p.46, pl.§, fig.10

1975 Entactinosphaera vetusta (Hinde) — Nazarov, p.64-65, pl.5, figs.8-10; pl.6, figs.9-
11

1991 Entactinosphaera vetusta (Hinde) - Li and Wang , pl.1, figs.15, 16; pl.2, figs.9-11
1997 Trilonche hindea (Hinde) = Aitchison and Stratford, p.374, figs.2-9, 2

1999 Trilonche hindea (Hinde) = Aitchison et al.,, pl.2, figs.J, R; pL.3, fig.E; pl.5, figs.F, H;
pl.6, figs.K, O, Q

2005 Trilonche hindea (Hinde) - Wonganan and Caridroit, pl.3, figs.10, 11, 17, 18, 21,
22,25

2012 Trilonche hindea (Hinde) — Thassanapak et al., figs.7, 22-25
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2015 Trilonche hindea (Hinde) — Udchachon et al., figs.7, 8-9

2017 Trilonche hindea (Hinde) — Thassanapak et al.,, p.36; figs.5a, 15-16; p.37, fig.5b,
15; p.39, figs.5d, 7-8

anwauzdugIuInen: dnvaziuaennau (spherical shell) fivuin pore Enashiawe § Main
spines 1-2 spine AfauAReIUa8wnay I5eaniouanul spine 80 i spines vunidn 3
spine vwUaen e lifl by-spine (rare)

a0ufifin1591891u wazvaseny: Aufidnvmindatuiiudindegietiutm, Vi
gLnolieInl Jmindedlual nnawilevasusemalneg a1galallounsunaisfsmeulany
Middle (Givetian) to Late Devonian to (Farmenian), U%Lﬁm‘ﬁuﬁ Gamilaroi terren New
England Orogen M1emungzuaenveslsemroadansiie a1gflillgunausuuaznounals

early to Middle Devonian, USLIdfiUINI9AE TUeDNB DY New South Wales Usgind

poamILie angaliidounaunaa Middle Devonian (Givetian)

Trilonche minax (Hinde, 1899) emend. Aitchison and Stratford, 1997

Al 24 gﬂﬁ 10-11; Al 27 gﬂﬁ 1; gl 28 g‘dﬁ 12; adi 29 gﬂﬁ 1-3, 9

1899 Xiphospaera minax Hinde - Hinde, p.45, pl.8, fig.8

1963 Staurodruppa (?) prolata Foreman - Foreman, p.281, pl.8, fig.1a-b; pl.9, fig.12
1975 Entactinosphaera egindyensis Nazarov — Nazarov, p.61, pl.5, figs.2, 4; pl.6, figs.1-
5

1991 Entactinosphaera egindyensis Nazarov - Li and Wang, pl.1, figs.3, 4

1999 Entactinosphaera egindyensis Nazarov — Yao and Kuwahara, pl.1, fig.12

1997 Trilonche minax (Hinde) — Aitchison and Stratford, p377, pl.1, figs.3, 4; pl.2,
figs.3,5

1999 Trilonche' minax (Hinde) - Aitchison et al;, pl.2, figs. H, I, pL.5, figs. J, K

2002 Trilonche minax (Hinde) - Luo et al, pl.1, figs,10-12

2003 Trilonche minax (Hinde) — Wang et al., pl.2, figs.6-10; pl.5, figs.15-19

2005 Trilonche minax (Hinde) — Wonganan and Caridroit, pl.3, figs.13, 14, 23

2012 Trilonche minax (Hinde) - Thassanapak et al., figs.7: 10-12
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2017 Trilonche minax (Hinde) — Thassanapak et al., fig.5d: 9

anwasdugiuinet: anvazildenduuanidn (Small spherical shell) dvwin pore gy
asiiaye 3 Main spines 1-2 spine fiflvwmwiafuiUden YnNg1IUaey dvearIouanuu
spine @n Lagnin9 & spines YWALAA 3 spine VlWAsN Laidl by-spine

d01ufisinn s8Iy wazda9e1Y: R ANE AT UALESAFRRE ST U NaNs, VS
suneidnsan Smindedlnl mamieressemelne orggailalouoarsdaudneunany
udamauUane Middle ? to Late Devonian (Givetian to Famennian), U%Lam‘ﬁyuﬁ'mm%a
NINE LAazNMNYAYUUIY @1515035UTEYYUY eglideuneulaiy Late Devonian
(Frasnain to Famennian), USaiudl New South Wales Useineonainsias ULl

maulane Late Devonian (Frasnain), USkagditudl South Urals aviiussgsaide anealailou

#oauUany Late Devonian (Frasnain)

Trilonche palimbola (Foreman, 1963)

A9 11 g‘dﬁ 1-2; AW 14 'gﬂﬁ 4, 9-10; AT 17 gﬂﬁ 8; A9 20 gﬂﬁ 1; AT 23 g‘d‘ﬁ'
3, n it 24 gﬂﬂ‘?‘i 12-14; Al 25 gﬂﬁ 1; pwdl 27 E‘Uﬁ 3, Al 31 gﬂﬁ 11

1963 Entactinosphaera palimbola Foreman — Foreman, pl.2, figs.3a-d, figs.7a-e

1987 Entactinosphaera palimbola Foreman — Gourmaelon, pl.4, figs.7-10

1993 Entactinosphaera palimbola Foreman — Sashida et al., figs.4-10

1998 Entactinosphaera palimbola Foreman - Sashida et al., figs.17, 18

2005 Trilonche palimbola (Foreman) = Wonganan and Caridroit, pl.3, figs.3-5

2012 Trilonche palimbola (Foreman) — Thassanapak et al,, figs.7; 20-21

2015 Trilonche palimbola (Foreman) = Udchachon et al., figs.7; 10, 11

2017 Trilonche palimbola (Foreman) — Thassanapak et al., p.36, fig.5a, 17; p.37,
figs.5b, 16, 17: p.39, " figs.5d, 10,11

AanwLAMFIUINGT: dnuyziUaeannay (spherical shell) fivwn pore avwae 5 Main
spines 1 spine fifivuialngni1 spine Hue YUINe1IUA8Y H50anIoUanuU spine i
spines YUIALAN 3-4 spine UuLUADn fin3eoldll by-spine rare 613l by-spine azfianwuy

AANYVUNNTUNINAY (thorn-like)
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[

aouifinnesenu uastaseny: iuiidnwmhdatuiindindogadiuten uasdiunans
p1gflilvunaulaiy Late Devonian (Frasnian to Famennian), UShafiufineunalswes
a15150u3gUsErsUlneUsz1vuand eagflullounaulaie Late Devonian (Frasnian),
vinafufisnedesan Sariadedlnl mamdevessamalne o1gfludounouvans
Late Devonian (Frasnian to Famennian), U%Lamﬁuﬁ Gogo Formation Tu Canning Basin

V90 IUBDNTBIUTHARDALASIALLABUSLINNUTIIAMToVRIUI NS UseinAwasiu a1y

Aldeusaulany Late Devonian

Trilonche vetusta Hinde, 1899 emend. Aitchison and Stratford, 1997

A9 15 gﬂﬁ 1-2; AT 19 'g‘uﬁ 6; Wil 24 gﬂ‘ﬁ' 8-9, 15-16; AN 27 gﬂ‘ﬁ' 2; Al 28
gﬂ‘ﬁ 11; ATl 29 gﬂﬁ 5; A 30 gﬂﬁ 1-2; A il 31 ;J‘Uﬁ 8

1899 Trilonche vetusta Hinde — Hinde, p.48, pl.8, figs.18, 19

1997 Trilonche vetusta Hinde - Aitchison and Stratford, p.374, figs.2: 1, 2; figs.3: 1, 2
1999 Trilonche vetusta Hinde — Aitchison et al., pl.2, figs. J, R; pl.3, figs. E; pl.5, figs. F,
H; pl.6, figs. K, O, Q

2003 Trilonche vetusta Hinde — Wang et al,, pl.1, figs. 25-30

2005a Trilonche vetusta Hinde — Wonganan and Caridoit, fig.3: 6

2005b Trilonche vetusta Hinde = Wonganan and Caridoit, pl.3, figs. 6-9, 19

2015 Trilonche vetusta Hinde — Udchachon et al., fig.7; 5

2017 Trilonche vetusta Hinde — Thassanapak et al., figs.5a: 18, 19; figs.5d: 14, 15
anwauaagIuInen: Snwagildonnau (spherical shell) vu19m83 pore 48n &I Main spine
e TIUateual saziesmfupdefuamasundian (triansle-like) fsosu spine
lainu by-spine

aoufifinnsseau uazaseng: iuiidnwwihdetuindinsodeuten waedunans
p1gAldluunauaiy Late Devonian (Frasnian to Famennian), UShaitud swneuie
Jandnugesaeu MawmilevesUsemalng engalautlouneulate Late Devonian (Frasnian
to Famennian), Ushnauitufisinoidesnn samimdodlnl mawmieveslsenalng uas

Usunemeulive s susTusenruiy engalulounaunasianauay Middle to
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Late Devonian, USLaauiiuyl Gamilaroi terrane Tu New England Orogen 114ngiuaanaag

Uszinmoaanside aealilleunaulaiy Late Devonian

Trilonche vachardi Wonganan and Caridroit, 2005

AW 26 gﬂﬁ 5

1999 Entactinosphaera aff. E. vetusta (Hinde) - Yao and Kuwahara, pl.1, fig. 19

2005 Trilonche vachardi (Hinde) — Wonganan and Caridroit, pl.2, figs. 9-12
dnunzduguine: dnuazidennasl (spherical shell) vunnuas pore fnrasiauedy
#1 4-6 Main spine 813UanguvaNddnuyagueIn1sla (twisted) V89 spine wazaviley 1

spine NiimsBadntevseluidaias (one less twisted spine)

[ (%
Y v Y a A

A0MUNINITIBY Uazda9e1y: NundAnwmthiatuiiudiaiegatunais ongfludeu

[ v A

maulany Late Devonian (Frasnian), Ushiaufiufignnaidesnid Samdndeddui 4se1amls

Weunaulany Late Devonian (Frasnain to Famennian), ﬁﬂmaammmumqimﬁw

Wwenfuusunmeuliveas susFUTsrITUIY

Trilonche sp. cf. T. guangxiensis (Li and Wang, 1991)

AW 30 ;:;Uﬁ 8

cf. 1991 Entactinosphaera guangxiensis Li and Wang - Li and Wang, pl.1, figs. 5-7

cf. 1999 Entactinosphaera aff. guangxiensis Li and Wang — Yao and Kuwahara, pl.1,
fig. 13

cf. 2005 Trilonche sp. cf. T. guanegxiensis (Li and Wang) = Wonganan and Caridroit,
pl.1, fig. 24

ANYUETAIFIUINGT: MogNTANAAIEARY Trilonche guangxiensis Hldneaziudannay
(spherical shell) Hvuan pore Bnasniane I Main spines 4-6 spine UYWAY UIDINTO
uwaNUY three-bladed i 1 spines Tilludnuaisinude spine aedinaulAse 1l by-spine
anuiitinissneay UazY2991Y: ﬁuﬁﬁmmuﬁﬁm%uﬁu@%méﬁashqﬁmﬂa’m, UShauitud

[J IS v v IS) 1 A ¢ IS
Sunodeen1 Janinledud aawmievesuseinelne E]WEJ@I’JLUEJUG]@M‘U&WEJ Late
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Devonian (Frasnian), UShiadsauanananed wazguuiy nenaulavesansisassussynvuiu

mqﬁi’;lﬂ&mmuﬂma Late Devonian (Frasnian)

Trilonche sp. cf. T. vachardi Wonganan and Caridroit, 2005

A 23 gih?i 4 pidi 24 gﬂ‘ﬁ 7

cf. 1999 Entactinosphaera aff. E. vetusta (Hinde) - Yao and Kuwahara, pl.1, fig. 19

cf. 2005 Trilonche vachardi (Hinde) — Wonganan and Caridroit, pl.2, figs. 9-12
anwarduguINe : degrelinnundiendeiu Trilonche vachardi feildnuaiziudennay
(spherical shell) ¥u1wa4 pore fAuasinatafiu 5 Main spine 813Uansunauiidnuuy
¥89n15UA (twisted) U84 spine

aoufifinnssienu uaztaseny: iufidnwmihdatuiiudiasogsiuien uazdiunans
o1gAlauisumeutans Late Devonian (Frasnian to Famennain), U3laniiufisnoidsmn

Janindeslu Fasonealilounautane Late Devonian (Frasnain to Famennian), 809

gallsnenueglugianneiuusiunimeulivesassusUsss gy

Trilonche sp.

Al 11 5U7 3, 6, 8; Al 12 3UT 1, 6-7; nmdl 13 JUT 5-6; nwdl 14 5U7 3, 8, 12;
AN 16 'gﬂﬁ 2, 8-9; AN 17 gﬂﬁ 2, 9-10; AT 18 'gﬂﬁ 5; AN 19 gﬂﬁ 7; Al 22
gﬂﬁ 7-10, 12; AN 26 gﬂ‘ﬁ 9-12; AN 27 g‘dﬁ 4-5, 12; Al 28 gﬂﬁ 9; AN 29 E‘U‘ﬁ'
4, 7-8, 12; Anwifl 315U 2-4, 9-10, 12

aneusdagIuINYI: dnvaziUdonnau (spherical shel) Tu1nvB3 pore tanilA L
aianeru 3 Main spine smUansuvan f53uu spine wazdviiolidl by-spine

A0UNTNITINENU UazYI90Y: NUNANIMTNAATURLLT AR08 90U TN wasUaunans

91gAltsunaulate Late Devonian

Genus Triaenosphaera Deflandre, 1973

Type species: Triaenosphaera sicarius Deflandre, 1973

Triaenosphaera sicarius Deflandre, 1973
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AW 20 gﬂﬁ 3

1973 Triaenosphaera sicarius Deflandre - Deflandre, p.1150, pl.2, figs. 3, 4

1978 Triaenosphaera sicarius Deflandre = Holdsworth et al., p.781, figs. 2a-c

1986 Triaenosphaera sicarius Deflandre — Gourmelon, pp.186-187, pl.2, fig. 1

1987 Triaenosphaera sicarius Deflandre — Gourmelon, pp.63-64, pl.6, figs. 1-4

1988 Triaenosphaera sicarius Deflandre — Schmidt-Effing, p.35, pl.3, fig. 5

1990 Triaenosphaera sicarius Deflandre — Braun, pp.114-115, pl.11, figs. 8-9

1993 Triaenosphaera sicarius Deflandre — Braun and Schmidt-Effing, pp.374-375, pl.1,
fig. 9

2001 Triaenosphaera sicarius Deflandre — Liu, pl.2, figs. 5-9

2004 Triaenosphaera sicarius Deflandre - Feng et al., pl.2, figs. 1-2
anvuzdagIuInet: snvasiudennauvuiaian (Small spherical shel) Main spines 3-4
spine fivhasefuuszann 120° Fsaeimnunnnd19an Trilonche vetusta fdnwasves
spine 8¢ 2 spine fivhesrfuussanm 60° wazivwinves spherical shell g
aufifiniTsneay wagtaeey: Huiidnumindatuiiudinfogiwnten ongiludou
poulatefeasueiinesanaunu Late Devonian (Famennian) to early Carboniferous,
Uinuiufinmweulivesarsisusgservuiu o1gilaudsuneudaisfisansveivleda
MoURA Late Devonian (Famennian) to early Carboniferous (Visean), Ushafiuil Alaska

an3geisng, Frankenwald Useineilgasiu unyniemsiunneg Uiy @1515u55Useunvu

U e1gAlutlgunauUaig Late Devonian (Famennian)

Triaenosphaera sp.

il 195U 9-11

anwazdugIUIneI: dnvazdennaruwisian (Small spherical shell) uswiingl 3-4
Main spines WUU three-bladed awaalvey fivhesarfudssana 120°

aauiiinnsneny uazdaeeny: vinuiuiAnymthiaduiudatuten sunatine
Jwiniay 1galudeuneulaneiismiveiiieTanausu Late Devonian to early

Carboniferous
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Genus Belowea Won, 1963

Type species: Belowea variabilis (Ormiston and Lane, 1976)

Belowea variabilis (Ormiston and Lane, 1976)

A 19 gﬂﬁ 8

1976 Cromyostylus? variabilis Ormiston and Lane — Ormiston and Lane, Taf. 4, figs. 7-
11

1983 Belowea variabilis (Ormiston and Lane, 1976) — Won, Taf. 5, figs. 1-5, Taf. 13,
figs. 3-5

1983 Belowea variabilis (Ormiston and Lane, 1976) — Won, Taf. 2, figs. 17-22, Taf. 13,
fig. 8

1990 Belowea variabilis (Ormiston and Lane, 1976) — Won, pl. 6, figs. 5-13

2001 Belowea variabilis (Ormiston and Lane, 1976) — Liu, pl. 1, figs. 1-3, pl. 2, fig. 15,
pl. 3, fig. 1

2002 Belowea variabilis (Ormiston and Lane, 1976) — Li et al., pl. 1, figs. 16-17

o/

AnwUTAMIIUINGT: anvuziUaannandss (subspherical-spherical shell) & 2 main spine

9

=2

P39910AU F99z8 1 large main spine #uIwILAZ 1 main spine UNY1 L399 dept
groove main spine WUUSNBaY three-bladed Aout9lng) YLINUBY pore Enavaueriu
a01uiifinsTeey wazta9eay: fuifnwdetuiiudsamesstiuen orgasuei
wo¥anaudiu (early Carboniferous), USianiudl Rheinische Usemeeasiiu a1ga1iuod
iwleSameufis (early Carboniferous), Uaituii Helyingshan maneuldvesitenia

Tianshan @15150U55Us8w19uAY 918 (early Carboniferous)

Belowea sp. cf. B. variabilis (Ormiston and Lane, 1976)

A 11 gﬂ‘ﬁ a; AN 17 gﬂﬁ 7

cf. 1976 Cromyostylus? variabilis Ormiston and Lane — Ormiston and Lane, Taf. 4, figs.

7-11
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cf. 1983 Belowea variabilis (Ormiston and Lane, 1976) — Won, Taf. 5, figs. 1-5, Taf. 13,
figs. 3-5

cf. 1983 Belowea variabilis (Ormiston and Lane, 1976) — Won, Taf. 2, figs. 17-22, Taf.
13, fig. 8

cf. 1990 Belowea variabilis (Ormiston and Lane, 1976) = Won, pl. 6, figs. 5-13

cf. 2001 Belowea variabilis (Ormiston and Lane, 1976) - Liu, pl. 1, figs. 1-3, pl. 2, fig.
15, pl. 3, fig. 1

cf. 2002 Belowea variabilis (Ormiston and Lane, 1976) - Liu et al., pl. 1, figs. 16-17
ANWMZAMFINIMNEN: Anvaefiiegelinuaa1uadeiu Belowea variabilis Ineiianyoe
Waennaufss (subspherical-spherical shell) & 2 main spine ATITIMAU Favzd 1 large
main spine #UNILaY 1 main spine U981 1599 dept groove main spine WUUANYMY
three-bladed pauddlvie) vunves pore dnasiianei Lﬁaqmﬂéf’saemﬁmifﬁﬁmL.Lmﬂﬁﬂ

v Y

Jllanunsassylindurdadeduiutesiule

a01uiifinsTeny wagteeny: iudidnwmtheduiudsametnatiauen ongasuei
we¥anausu (early Carboniferous), Uil Rheinische Useineilgnsiiu a1ga1iuod
wlaSaneudi (early Carboniferous), UShaauiiuil Heiyingshan memeulfivaaiionian

Tianshan @15130455Us8¥19UY 818 (early Carboniferous)

Belowea sp.

AWl 14 gﬂﬁ 5-6; AT 19 gﬂ‘ﬁ 3

neMrdugIuIMe: Snyazlaennaunds (subspherical-spherical shell) # 2 main spine
11599 dept groove main spine WUUANYME three-bladed AauY3l9AR) YUAYDY pore LAN
athanofiu Wesanfedralinstisauanindsliianansniiudnumenes spine Sndumils
1oy

anuiifinismeu uazdasany: Huildnwmihinduiiudsafegatiuten engfladou

poulUangteasuelinesanouny (Late Devonian to early Carboniferous)

Genus Tlecerina Furutani 1983
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Type species: Tlecerina horrida Furutani 1983

Tlecerina? sp.

Al 18 gﬂﬁ 8

anwMzAMgIUINEGD: Gnwnle spherical shell newenil spine YuIAFUMLIUNAGY T 1

. = (Y v < . .
spine YUINYNITYT anwleAa1eLTd ( 1 rod-like long spine)

[ ' [
v A

A0MUNANTTTIBNY wazd9enY: NunAnwntdatuiugiadiegntiuim egaluiley
poulansfeprsueinodanausu (Late Devonian to early Carboniferous), USLaeuiu

216094389013 FMineslnl o1gdlalleu (Devonian)

Order Nassellaria Ehrenberg 1875

Family Archocyrtiiae Kozur and Mostor 1981, emend. Cheng 1986

Genus Archocyrtium Deflandre 1972

Type species: Archocyrtium riedeli Deflandre, 1972

Archocyrtium sp.
Al 18 ;:;Uﬁ 6

o a [

anwausdugIuinet: anvaziddoniunsinsie wiegunsmuangdi (helmet shape) &

pore TUIALAN HU99I19UIIUATINA19IENIN Main spine Tiddnwauzneen 3 ¥ 1ii5en
. = . » Aa o A

Tripod wagdl 1 apical spine NUANWUEILUUYDAVBINGIY

A0UNNNTINBNU KAYNRIY: NuTFNYITAATUINTTnAIeE1 U LTmT e1gneaulaty

qaﬁhﬁau (Upper Devonian)

Order Polycystida Ehrenberg 1838, emend. Riedel 1967
Suborder Albaillellaria Deflabdre, 1953, emend. Holdsworth, 1969

Family Ceratoikiscidae Holdsworth 1969

Genus Ceratoikiscum Deflabdre, 1953

Type species : Ceratoikiscum bujugum Foreman,1963
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Ceratoikiscum sp. cf. C. bujugum Foreman, 1963

AW 23 U7 9-10

cf. 1963 Ceratoikiscum bujugum Foreman — Foreman, p.300, pl.8, fig.4, pl.9, fig.9

cf. 1993 Ceratoikiscum bujugum Foreman — Aitchison, pl.4 figs.13-14
anwazdugIUINeD: feg1aildnuaeAa1gndany Ceratoikiscum bujugum Foreman il
dnwazyes aavdeNfisinmen e vaziiulyifuegyiliifiudnd 6 rod like spine Tng
UnAfI9e19m18 Foreman, 1963 leasuleazilianwazuas Caveal ribs %q%@mﬁau%‘lﬁma
Susunnveriuinades s nmsudeuiuve sanumasaiisena
sauiifiniseay waztasany: iuiidnwuhinduiudseegimiunas engaoutans
Emahl,ﬁsm Late Devonian (Frasnian-Famennian), U%L’Jmﬁuﬁmmmd Gogo Formation
Tufiufl Canning Basin menzfusnvessuimAseanside engiluflaumeutas Late
Devonian (lower Frasnian), U3nadiuiivsmeumiiovesanigowin engiludsuneuans

Late Devonian (Famennian)

Genus Helenifore Nazarov and Ormiston 1983

Type species: Helenifore laticlavium Nazarov and Ormiston 1983

Helenifore sp.
Al 19 gﬂﬁ 1

1%
v

dnunzdnguinen: SnvazvensiloaSeriaiaziidnuasvedaseiiivdond et
azvariannUan (hook-like) Uareunaaluunsiln

A0UTEIN1TIBL LAZYI90NY; USauRARs R suRL et T Suaeuna
Jandalae agalautounsulaieisnisueiimeianausiy Late Devonian to early

Carboniferous

Entactiniidea gen. et sp. indet.
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AW 4.1 JUR 10-12; Al 4.2 JUT 8-10; nwdl 4.3 3UT 8-10; il 4.1 5UA 10-12;
AW 4.5 JUR 7-12; 7wl 4.1 U7 10-12; nwdl 4.6 3UT 10-11; n il 4.8 JUA 9-12;

AT 4.10 JUT 9-10; M7l 4.13 U7 8; AWl 4.15 UM 12; 7wl 4.1 3U 10-12

dnwazdugiuine: Snvazddngiudennan 23 4u sewhstuaziifiuda (ban)
ANYULVDY spine LUV three-bladed

an1uiifinsneany wartaeeny: vinaiuiiinurideduiutiuTin wasthunans
g1neUIny Jmdniay ongalllsuneulaneiersuetiviasTanauau Late Devonian to

early Carboniferous
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A15UNEAINT 11 ATMane Scanning Electron Microscope (SEM) ¥84t5Alaansganla

WHEUNNUNNUFATURATS AT U 8NaUINTY 9ATALAY

g‘dﬁ 1. Trilonche palimbola Feg9il S1(2)-04 scale bar = 100 um
g‘dﬁ 2. Trilonche palimbola Free 197 S1(2)-04 scale bar = 100 pm
g“d‘ﬁ 3. Trilonche sp. Fre8197 S1(2)-05 scale bar = 100 um

U7 4. Belowea sp. cf. B. variabilis ~ §30¢137 S1(2)-05 scale bar = 100 pm

€aN

U7 5. Trilonche sp. a8l S1(2)-06 scale bar = 100 pm

&aNl

U7 6. Trilonche sp. a8l S1(2)-06 scale bar = 100 pm

&aNl

gﬂﬁ 7. Astroentactinia sp. cf. A. multispinosa F208197 S1(2)-06 scale bar =
100 pm

Trilonche sp. Fegneil S1(2)-04 scale bar = 100 pm

&aNl

Uil 8.
U7\ 9. Stigmosphaerostylus sp. Free197 S1(2)-04 scale bar = 100 pm

caN
=b

U7 10. Entactiniidea gen et sp. indet. Fegnsl S1(2)-08 scale bar = 100 um

€aN

U7l 11. Entactiniidea gen et sp-indet. fagnefi S1(2)-04 scale bar = 100 um

€aN

gﬂ‘ﬁ 12. Entactiniidea gen et sp. indet. $e1371 S1(2)-04 scale bar = 100 um



AN 12 A1Ne8 Scanning Electron Microscope (SEM) vausilaaniseganliideuain

NUANTNAATURULTTA UL TN B1LNBUINTU 39U TALae
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A1BSUNEAINT 12 ATNae Scanning Electron Microscope (SEM) ¥84t5Alaanisganla

WHEUNNUNNUFATURATS AT U 8NaUINTY 9ATALAY

um

g‘dﬁ 1. Trilonche sp. Feg9il S1(2)-06 scale bar = 100 um

U7l 2. Stigmosphaerostylus pusillus Fpe137 S1(2)-06 scale bar = 100 um

CaNl

U7l 3. Triloche vetusta ot S1(2)-06 scale bar = 100 um

€aN

Uil 4. Stigmosphaerostylus sp. cf. pusillus §7881371 S1(2)-06 scale bar = 100

€aN

gﬂ‘ﬁ 5. Trilonche elegans Free197 S1(2)-06 scale bar = 100 pm
g“dﬁ 6. Trilonche sp. Fregn97l S1(2)-06 scale bar = 100 um
g“dﬁ 7. Trilonche sp. Fregnefl S1(2)-06 scale bar = 100 um

U7l 8. Entactiniidea gen. et sp. indet. §agnefi $1(2)-06 scale bar = 100 pm

&aNl

U7l 9. Entactiniidea gen. et sp. indet. §agnsil SB-01 scale bar = 100 um

&aNl

U7 10. Entactiniidea gen. et sp. indet. o837l S1(2)-06 scale bar = 100 pm
U

€aN

=)

11. Spongentactinella? sp. Fe81991 SB-01 scale bar = 100 pum

€aN

gﬂ‘ﬁ 12. Spongentactinella? sp. fee1afl SB-01 scale bar = 100 pm
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AN 13 A1Ne8 Scanning Electron Microscope (SEM) vausitoaniseganliideuain

(% [%
Y v v

NUANTNAATURULTTA UL TN B1LNBUINTU 39U TALae
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A1BSUNEAINT 13 ATNaNe Scanning Electron Microscope (SEM) ¥84t35Alaansganla

WHEUNNUNNUFATURATS AT U 8NaUINTY 9ATALAY

gﬂﬁ 1. Stigmosphaerostylus sp. cf. S. variospina #2081971 SB-01 scale bar =

100 um

'
=

U 2. Trilonche hindea

U#t 3. Trilonche hindea

€aN

U‘ﬁ 4. Trilonche hindea

&aNl

Ufi 5. Trilonche sp.

&aNl

U7l 6. Trilonche sp.

&aNl &aNl €aN €aN

€aN

Foe1991 SB01 scale bar = 100 um
Foe19di SB-01 scale bar = 100 um
o899 SB-01 scale bar = 100 um
081991 SB-01 scale bar = 100 um

o891 SB-01 scale bar = 100 um

U7l 7. Astroentactinia sp. cf. A. stellate fegnsl SB-01 scale bar = 100 pum
U7l 8. Entactiniidea gen. et sp. indet. §agnsfi SB-01 scale bar = 100 um
Uf1 9. Entactiniidea gen. et sp. indet. §agnsfi SB-01 scale bar = 100 um

U7 10. Entactiniidea gen. et sp. indet. fregnsl SB-01 scale bar = 100 pum

gﬂ‘ﬁl 11. Spongentactinella sp. cf. S. corynacantha #1081971 SB-01 scale bar =

100 pm

gﬂﬁ 12. Spongentactinella sp. cf. S. corynacantha #198197 SB-01 scale bar =

100 pm
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A1BSUNEAINT 14 Anee Scanning Electron Microscope (SEM) 9a4t5Alaanigaila

WHEUNNUNNUFATURATS AT U 8NaUINTY 9ATALAY

1. Trilonche hindea

=b.

U

CaNl

. Trilonche hindea

CaN
.

. =S
N

€aN
.
=)
W

. Triloche sp.

. Trilonche palimbola

EaN
.

. S
N

CaN
.
=b
©]

. Belowea sp.

. Belowea sp.

caN
.

- S
~N O

. Trilonche hindea

CaN
c
=p

=p

U
U

€aN

Trilonche sp.

=b

8.
9. Trilonche palimbola

&aNl

Ufi 10. Trilonche palimbola

&aNl

U7l 11. Trilonche palimbola

€aN

U7l 12. Trilonche sp.

€aN

§oe1971 SB-01 scale bar = 100 um
Faee191 SB-01 scale bar = 100 um
Foe1991 SB01 scale bar = 100 um
Foe19di SB-01 scale bar = 100 um
108197 SB-01 scale bar = 100 pm
1081971 SB-01 scale bar = 100 pm
o891 SB-01 scale bar = 100 um
Foe1991 SB-01 scale bar = 100 um
1081971 SB-01 scale bar = 50 pm

1081971 SB-01 scale bar = 100 pm
Foe1991 SB-01 scale bar = 100 um

Fo8191 SB-01 scale bar = 100 um
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A1BSUNEAINT 15 Aneg Scanning Electron Microscope (SEM) 984t5Alaanisgaila

WHEUNNUNNUFATURATS AT U 8NaUINTY 9ATALAY

um

um

um

um

um

g‘dﬁ 1. Trilonche vetusta Fee197l SB-01 scale bar = 100 pm
g‘dﬁ 2. Trilonche vetusta Fee197 SB-01 scale bar = 100 um
g“d‘ﬁ 3. Polyentactinia sp. o897 SB-02 scale bar = 100 um
g“d‘ﬁ 4. Polyentactinia sp. Fregnefl SB-02 scale bar = 100 um

gﬂﬁ 5. Stigmosphaerostylus sp. cf. S. pusillus §29¢71371 SB-02 scale bar = 50

gﬂﬁ 6. Stigmosphaerostylus variospina 981391 SB-02 scale bar = 50 pum
gﬂﬁ 7. Entactiniidea gen. et sp. indet. 081391 SB-02 scale bar = 50 pum
gﬂ‘ﬁ 8. Entactiniidea gen. et sp. indet. Fr08199 SB-02 scale bar = 100
gﬂﬁ 9. Entactiniidea gen. et sp. indet. Fr08199 SB-02 scale bar = 100
gﬂ‘ﬁ 10. Entactiniidea gen: et sp. indet. #1081397 SB-02 scale bar = 100
'g“d‘ﬁ 11. Entactiniidea gen. et sp. indet. #1987991 SB-02 scale bar = 100

gﬂﬁ 12. Entactiniidea gen. et sp. indet. o897 SB-02 scale bar = 50 pm
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A1BSUNEAINT 16 ANEa1e Scanning Electron Microscope (SEM) 9a4t5Alaanigaila

WHEUNNUNNUFATURATS AT U 8NaUINTY 9ATALAY

g‘dﬁ 1. Trilonche elegans Fegeil SB-02 scale bar = 100 um
g‘dﬁ 2. Trilonche sp. Free 197 SB-02 scale bar = 100 um
g“d‘ﬁ 3. Trilonche hindea F1oe1991 SB03 scale bar = 100 um
g“d‘ﬁ 4. Trilonche hindea Fo81991 SB-03 scale bar = 100 um

gﬂﬁ 5. Stigmosphaerostylus sp. cf. S. pusillus §29¢1971 SB-04 scale bar = 50

um

gﬂﬁ 6. Sticmosphaerostylus sp. cf. S. variospina F10e7991 SB-04 scale bar = 50
um

E‘U‘ﬁ 7. Stismosphaerostylus sp. cf. S. variospina #1081991 SB-04 scale bar = 50
um

gﬂﬁ 8. Trilonche sp. o897l SB-02 scale bar = 100 um

gﬂﬁ 9. Trilonche sp. o897l SB-02 scale bar = 100 um

gﬂ‘ﬁ 10. Entactiniidea gen: et sp. indet. 08197 SB-03 scale bar = 50 pm

gﬂ‘ﬁ 11. Entactiniidea gen. et sp. indet. #198197 SB-03 scale bar = 100

um
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A 17 AMeng Scanning Electron Microscope (SEM) vadisaleaisegyadlailouain

NUANTNAATURULTTA UL TN B1LNBUINTU 39U TALae
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A1B5UNEAINT 17 Anee Scanning Electron Microscope (SEM) 9a4t5Alaanigaila

WHEUNNUNNUFATURATS AT U 8NaUINTY 9ATALAY

g‘dﬁ 1. Polyentactinia sp. Fee197l SB-04 scale bar = 100 pm
g‘dﬁ 2. Trilonche sp. Free 1971 SB-04 scale bar = 100 um
g“d‘ﬁ 3. Trilonche elegans 108197 SB=04 scale bar = 50 pm
g“d‘ﬁ 4. Trilonche elegans o897l SB-04 scale bar = 100 pm
E‘U‘ﬁ 5. Stigmosphaerostylus sp. cf. S. variospina F1081991 SB-04 scale bar = 50
um
gﬂﬁ 6. Stiscmosphaerostylus variospina fregnsfl SB-04 scale bar = 100 pum
gﬂﬁ 7. Belowea sp. cf. B. variabilis Fe81391 SB-04 scale bar = 100 pum
gﬂ‘ﬁ 8. Trilonche palimbola Free197 SB-04 scale bar = 100 pm
gﬂ‘ﬁ 9. Trilonche sp. 108197 SB-04 scale bar = 100 pm
gﬂﬁ 10. Trilonche sp. #0897l SB-04 scale bar = 100 um

gﬂﬁ 11. Stismosphaerostylus pusillus fegnsl SB-04 scale bar = 100 pm

gﬂ‘ﬁ 12. Stigmosphaerostylus pusillus #ag137l SB-04 scale bar = 100 pm



A 18 Ameng Scanning Electron Microscope (SEM) vaasaleaiseyadlailouain

NUNNTFATURUTSH T1UTINT DWNDUINTY JIWIALAY
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A1BSUNEAINT 18 ANee Scanning Electron Microscope (SEM) 9adt5Alaanigaila
WHEUNNUNNLFATURAUTSATUIUIINT BUNDUINTU J9IALAY

g‘dﬁ 1. Polyentactinia sp. cf. P. leptosphaera #298197 SB-05 scale bar = 100

um

gﬂ‘ﬁ' 2. Polyentactinia sp. cf. P. leptosphaera §a8e14# SB-05 scale bar = 100
um

gﬂ‘ﬁ 3. Trilonche hindea 081991 SB-06 scale bar = 100 um

gﬂ‘ﬁ 4. Trilonche echinata 081971 SB-05 scale bar = 50 um

gﬂﬁ 5. Trilonche sp. o897l SB-04 scale bar = 50 um

gﬂﬁ 6. Archocyrtium sp. o897l SB-04 scale bar = 100 pum

gﬂ‘ﬁ 7. Triaenosphaera sp. Free197 SB-04 scale bar = 100 pm

gﬂ‘ﬁ 8. Tlecerina? sp. 108197 SB-05 scale bar = 50 pm

gﬂﬁ 9. Entactiniidea gen. et sp. indet. Fregnsl SB-05 scale bar = 100 pm

U7 10. Entactiniidea gen. et sp:indet. #8811 SB-05 scale bar = 100 pm

€aN

U7l 11. Entactiniidea gen. et sp. indet. §aagnsfi SB-05 scale bar = 50 um

&aNl

U7l 12. Entactiniidea gen. et sp. indet. §a8nsfi SB-05 scale bar = 100 um

&aNl



A 19 AMENg Scanning Electron Microscope (SEM) vadtsaleaisegyadlailauain
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A1BSUNEAINT 19 Anee Scanning Electron Microscope (SEM) 9a4t5Alaaniaaila
WA NI FATURULTTOUIUTINT SunaUInTa Janinae
U 1. Helenifore sp. $i19E19% SB-06 scale bar = 100 pm

gﬂﬁ 2. Stigsmosphaerostylus sp. cf. S. variospina §1981991 $9-01 scale bar =

g“d‘ﬁ 3. Belowea sp. o897l SB-06 scale bar = 100 um

E‘U‘ﬁ 4. Stigmosphaerostylus sp. cf. S. variospina #1981991 SB-06 scale bar =

100 pm
gﬂﬁ 5. Trilonche hindea 081971 SB-06 scale bar = 100 um
gﬂﬁ 6. Trilonche vetusta o891 SB-06 scale bar = 100 um
gﬂ‘ﬁ 7. Trilonche sp. Free197 SB-06 scale bar = 100 pm
gﬂ‘ﬁ 8. Belowea variabilis 081991 SB-07 scale bar = 100 um
gﬂﬁ 9. Triaenosphaera sp. o897l SB-07 scale bar = 100 pum
gﬂﬁ 10. Triaenosphaera sp. o897l SB-07 scale bar = 100 pum

U7l 11. Triaenosphaera sp. Fegneil S1(2)-07 scale bar = 100 pm

&aNl



AMNH 20 ANEY Scanning Electron Microscope (SEM) vadtshleaiseyanlaitiuuain

NUNVLNAATURULTTAUIUIINT DUNBUINVN FIRIALEE
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A1BSUNEAINT 20 ANEe Scanning Electron Microscope (SEM) 9a4t5Alaanisgaila

WHEUNNUNNUFATURATS AT U 8NaUINTY 9ATALAY

=b.

U

1. Trilonche palimbola

CaNl

. Polyentactinia sp.

CaN
.

. =S
N

€aN
.
=)
w

. Triaenosphaera sicarius

. Trilonche sp.

EaN
.

. S
N

CaN
.
=b
©]

. Polyentactinia sp.

. Polyentactinia sp.

caN
.

- S
~N O

CaN
c
=p

. Polyentactinia sp.

=p

U
U

€aN

Stigmosphaerostylus sp.

CaN
=b

&aNl

gﬂﬁ 11.Polyentactinia tenera

fae97l S1(2)-07 scale bar = 200 um
#ae197 S1(2)-07 scale bar = 300 um
et S1(2)-07 scale bar = 100 um
et 59-02 scale bar = 100 um
F08197 $9-02 scale bar = 100 pm
08197 $9-02 scale bar = 100 pm
o891 $9-02 scale bar = 150 um

81971 $9-01 scale bar = 100 um

8.
9. Entactiniidea gen. et sp. indet. §eg1s7l SB-06 scale bar = 100 um

U7l 10. Entactiniidea gen. et sp. indet. §agnsfi SB-04 scale bar = 100 um

81971 59-01 scale bar = 250 um



AN 21 Aae Scanning Electron Microscope (SEM) vaasilaanseganlitideuain

NURMTNAATURULTTAUILTINT D1LNBUINTL J9IALAL
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A1BSUNEAINT 21 ANEe Scanning Electron Microscope (SEM) 9a4t5Alaaniagaila

WHEUNNUNNUFATURATS AT U 8NaUINTY 9ATALAY

=b.

U

1. Polyentactinia tenera

CaNl

. Polyentactinia sp.

CaN
.

. =S
N

€aN
.
=)
w

. Polyentactinia sp.

EaN
.

. S
N

CaN
.
=b
©]

. Polyentactinia sp.

. Polyentactinia tenera

caN
.

- S
~N O

CaN
c
=p

. Polyentactinia tenera

CaN
c
=p

=b

U
U
U

8.
9. Polyentactinia tenera

&aNl

caN
=b

10. Polyentactinia tenera

CaN
sy}

11. Polyentactinia tenera

U1 12. Polyentactinia tenera

§oE1971 59-01 scale bar = 250 um

Fae191 $9-01 scale bar = 250 um

. Polyentactinia sp. cf. P. tenera #ve817l $9-01 scale bar = 150 pm

Foe1971 59-01 scale bar = 100 um
108797 $9-01 scale bar = 150 pm
108797 $9-01 scale bar = 250 pm

o891 $9-01 scale bar = 100 um

Polyentactinia sp. cf. P. tenera Fregnsl $9-01 scale bar = 100 pum

F108197 $9-01 scale bar = 100 pm
08197 $9-01 scale bar = 250 pm
Foe1971 $9-01 scale bar = 100 um

Foe19di $9-01 scale bar = 100 um



AMNH 22 ANy Scanning Electron Microscope (SEM) Uadtshloaisegadlaitiouann
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A1BSUNEAINT 22 ATNEY Scanning Electron Microscope (SEM) 9a4t5Alaanigaila

WHEUNNUNNUFATURATS AT U 8NaUINTY 9ATALAY

=b.

U

1. Haplentactinia? sp.

CaNl

. Polyentactinia sp.

CaN
.

. =S
N

€aN
.
=)
w

. Polyentactinia invenusta

. Stigmosphaerostylus pusillus

EaN
.

. S
N

CaN
.
=b
©]

. Trilonche echinata

. Trilonche echinata

caN
.

- S
~N O

CaN
c
=p

. Trilonche sp.

=p

U
U

€aN

Trilonche sp.

=b

8.
9. Trilonche sp.

&aNl

Ufi 10. Trilonche sp.

&aNl

gﬂﬁ 11. Stismosphaerostylus sp.

U7l 12. Trilonche sp.

€aN

§0e1971 S4-01 scale bar = 100 um
Fae1971 S4-01 scale bar = 100 um
F081971 $5:03 scale bar = 100 um
Foe1971 S4-01 scale bar = 100 um
108197 S4-01 scale bar = 100 pm
081971 S4-01 scale bar = 100 pm
081971 $6-02 scale bar = 100 um
81971 $6-02 scale bar = 100 um
1087971 S4-01 scale bar = 100 pm
081971 $5-02 scale bar = 100 pm
81971 S4-01 scale bar = 100 um

Foe199i $5-02 scale bar = 100 um
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AN 23 A Mg Scanning Electron Microscope (SEM) vaaisileanisgeailiieusin
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A1BSUNEAINT 23 ANEe Scanning Electron Microscope (SEM) 9a4t5Alaanigaila

WHEUNNUNNLFATURAUTSATUIUIINT BUNDUINTU J9IALAY

g‘dﬁ 1. Stigmosphaerostylus pusillus §egsii $9-01 scale bar = 100 pm
g‘dﬁ 2. Trilonche elegans Fee 197 $9-01 scale bar = 100 pum
g“d‘ﬁ 3. Trilonche palimbola o897 $9:01 scale bar = 100 pm
g“d‘ﬁ 4. Trilonche sp. cf. T. vachardi  §30¢137 $9-01 scale bar = 100 um
gﬂ‘ﬁ 5. Trilonche elegans Freeafl $9-01 scale bar = 100 um
gﬂ‘ﬁ 6. Trilonche hindea o891 $9-01 scale bar = 100 um
gﬂﬁ 7. Trilonche echinata Fee199i $9-01 scale bar = 100 um
gﬂﬁ 8. Entactiniidea gen. et sp. indet. Fregnsfl $9-02 scale bar = 100 pm
gﬂ‘ﬁ 9. Ceratoikiscum sp. cf. C. bujugum §egnft $9-01 scale bar = 100 um

U7l 10. Ceratoikiscum sp. cf. C. bujusum 108137 $9-02 scale bar = 100 pm

&aNl

gﬂﬁ 11. Pelaeoscenidium sp. Fregneil $9-01 scale bar = 100 pum
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ABSUNEAINT 24 ANee Scanning Electron Microscope (SEM) 9a4t5Alaaniagaila

WHEUNNUNNUFATURULTSHTIUNANT 8NBUINTY I TALAY

g‘dﬁ 1. Pelaeoscenidium. sp. #0897 TU20-1B scale bar = 100 pm
g‘dﬁ 2. Palaeoscenidium cladophorum fegneil TU20-02 scale bar = 50 pm
g“d‘ﬁ 3. Palaeoscenidium cladophorum §39¢1397 TU20-1B scale bar = 50 pm
g“d‘ﬁ 4. Palaeoscenidium cladophorum §eg137i TU20-1B scale bar = 50 um
gﬂ‘ﬁ 5. Palaeoscenidium cladophorum $1ee137 TU20-18 scale bar = 50 pm
gﬂ‘ﬁ 6. Trilonche dihelicis 108199 TU20-1B scale bar = 100 pm
gﬂﬁ 7. Trilonche sp. cf. T. vachardi 08197 TU20-18 scale bar = 100 pum
gﬂﬁ 8. Trilonche vetusta 08199 TU20-1B scale bar = 100 um
gﬂ‘ﬁ 9. Trilonche vetusta 108199 TU20-1B scale bar = 100 pm
gﬂ‘ﬁ 10. Trilonche minax 108199 TU20-1B scale bar = 100 pm
gﬂﬁ 11. Trilonche minax Fee197 TU20-02 scale bar = 100 um
gﬂﬁ 12. Trilonche palimbola a8l TU20-02 scale bar = 100 pum
gﬂ‘ﬁ 13. Trilonche palimbola Faee1afl TU20-02 scale bar = 100 pm
gﬂ‘ﬁ 14. Trilonche palimbola 108197 TU20-1B scale bar = 100 um
'g“d‘ﬁ 15. Trilonche vetusta Faeeadi TU20-1B scale bar = 100 pm

. Trilonche vetusta ﬁ’;a‘&h\‘i‘ﬁ TU20-1B scale bar = 100 um

CaN
c
=b.
=
o)
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A1BSUNEAINT 25 ANEe Scanning Electron Microscope (SEM) 9a4t5Alaansgaila

WHEUNNUNNUFATURULTSHTIUNANT 8NBUINTY I TALAY

g‘dﬁ 1. Trilonche palimbola

Uﬁ 2. Trilonche hindea

€aN CaNl

€aN

Fee197l TU20-1B scale bar = 100 um

#29e197 TU20-1A scale bar = 100 pm
U7l 3. Stigmosphaerostylus ornatus §3ee137 TU20-1B scale bar = 100 um

U7 4. Stigmosphaerostylus pusillus §3e¢137 TU20-1B scale bar = 100 um

gﬂ‘ﬁ 5. Stismosphaerostylus sp. cf. S. herculeus F1087971 TU20-1B scale bar =

100 pm

U7l 6. Trilonche chiangdaoensis

€aN

U7 7. Stigmosphaerostylus sp.

€aN

gﬂ‘ﬁ 8. Polyentactinia sp.

Ui 9. Trilonche chiangdaoensis

&aNl

U7 10. Trilonche chiangdaoensis

€aN

U7l 11. Trilonche chiangdaoensis

€aN

Foe199 TU20-1B scale bar = 100 pm
Foe19 TU20-1B scale bar = 100 pm
#e8nefl TU20-18 scale bar = 100 pm
#re8n97l TU20-18 scale bar = 100 pm
Fo8199 TU20-1B scale bar = 100 pm

o819 TU20-1B scale bar = 100 pm

gﬂ‘ﬁ 12. Entactiniidea gen. et sp. indet. aae137l TU20-02 scale bar = 100 um
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ABSUNEAINT 26 ATNENY Scanning Electron Microscope (SEM) 9a4t5Alaaniagaila

WHEUNNUNNUFATURULTSHTIUNANT 8NBUINTY I TALAY

1. Trilonche hindea

=b.

U

CaNl

. Trilonche elegans

EaN €aN CaN
. & =

S S S
EaN w N

CaN
.
=b
©]

. Trilonche vachardi

. Trilonche elegans

caN
.

- S
~N O

CaN
c
=p

. Trilonche elegans

Trilonche hindea

=p

U
U

€aN

=b

8.
9. Trilonche sp.

&aNl

Ufi 10. Trilonche sp.

&aNl

U7l 11. Trilonche sp.

€aN

U7l 12. Trilonche sp.

€aN

. Stigmosphaerostylus sp.

. Stigmosphaerostylus sp.

Fee197l TU20-1B scale bar = 100 um
Faee197 TU20-02 scale bar = 100 um
Fot199 TU20-1B scale bar = 100 pm
F08199 TU20-1B scale bar = 100 pm
108199 TU20-1B scale bar = 100 pm
108199 TU20-1B scale bar = 100 pm
F08199 TU20-1B scale bar = 50 um

Fo8199 TU20-1B scale bar = 100 pm
#e8nefl TU20-18 scale bar = 100 pm
108199 TU20-1B scale bar = 100 pm
Fo8199 TU20-1B scale bar = 100 pm

08199 TU20-1B scale bar = 50 pm
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ABSUNEAINT 27 ANEe Scanning Electron Microscope (SEM) 9a4t5Alaaniagaila

WHEUNNUNNUFATURULTSHTIUNANT 8NBUINTY I TALAY

g‘dﬁ 1. Trilonche minax Fee1afl TU-24 scale bar = 100 um
g‘dﬁ 2. Trilonche vetusta Faee19f TU-24 scale bar = 100 um
g“d‘ﬁ 3. Trilonche palimbola #0897 TU=24 scale bar = 100 um
g“d‘ﬁ 4. Trilonche sp. Fre8n97l TU-24 scale bar = 100 um
gﬂ‘ﬁ 5. Trilonche sp. Free1a7l TU-24 scale bar = 100 pm
gﬂ‘ﬁ 6. Stigmosphaerostylus sp. o897l TU-24 scale bar = 100 pm
gﬂﬁ 7. Trilonche elegans Free9fl TU-24 scale bar = 100 um
gﬂﬁ 8. Trilonche hindea et TU-24 scale bar = 100 um
gﬂ‘ﬁ 9 Trilonche hindea o819 TU-24 scale bar = 100 pm

U7l 10. Trilonche chiangdaoensis #0813 TU20-02 scale bar = 100 um

&aNl

gﬂﬁ 11. Stismosphaerostylus sp. o897l TU20-21 scale bar = 100 pum

U7l 12. Trilonche sp. Fregn97l TU20-21 scale bar = 100 pum

€aN
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A1BSUNEAINT 28 ANEY Scanning Electron Microscope (SEM) 9a4t5Alaanigaila

WHEUNNUNNUFATURULTSHTIUNANT 9NaUINTY F9ATIALA8

g‘dﬁ 1. Astroentactinia stellata Fee1afl TU-26 scale bar = 50 um
g‘dﬁ 2. Astroentactinia stellata Faee197 TU-24 scale bar = 50 um
g“d‘ﬁ 3. Astroentactinia stellata Foe1971 TU=25 scale bar = 50 pm
g“d‘ﬁ 4. Astroentactinia stellata Foe197 TU-26 scale bar = 50 pm
gﬂ‘ﬁ 5. Astroentactinia stellata o819 TU-25 scale bar = 100 pm
gﬂ‘ﬁ 6. Astroentactinia sp. o897l TU-24 scale bar = 50 pm
gﬂﬁ 7. Helioentactinia sp. 08197l TU-26 scale bar = 100 pum
gﬂﬁ 8. Stiemosphaerostylus sp. 08197 TU-26 scale bar = 100 pm
gﬂ‘ﬁ 9. Trilonche sp. Free1afl TU-24 scale bar = 50 um
gﬂ‘ﬁ 10. Trilonche vachardi o897 TU-24 scale bar = 50 pm
gﬂﬁ 11. Trilonche vetusta Foe191 TU-25 scale bar = 100 um

Ui 12. Trilonche minax o897 TU-24 scale bar = 50 um

€aN
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ABSUNEAINT 29 ANEe Scanning Electron Microscope (SEM) 9a4t5Alaaniaaila

WHEUNNUNNUFATURULTSHTIUNANT 8NBUINTY I TALAY

1. Trilonche minax

=b.

U

CaNl

CaN
.
=b.
N

. Trilonche minax

. Trilonche minax

€aN
.
=b.
w

. Trilonche sp.

EaN
.
. S
N

CaN
.
=b
©]

. Trilonche vetusta

. Trilonche hindea

caN
.

- S
~N O

CaN
c
=p

. Trilonche sp.

=p

U
U

€aN

Trilonche sp.

8.
9. Trilonche minax

CaN
=b

U‘ﬁ 10. Trilonche hindea

&aNl

U#t 11. Trilonche hindea

€aN

U7l 12. Trilonche sp.

€aN

§oe197 TU-26 scale bar = 50 pm

Fae 191 TU-25 scale bar = 100 pm
Foe199 TU=25 scale bar = 100 pm
Foe191 TU-25 scale bar = 100 pm
08197 TU-25 scale bar = 100 um
o817l TU-26 scale bar = 100 um
et TU-26 scale bar = 100 pm
Foe19 TU-25 scale bar = 100 pm
o897l TU-25 scale bar = 100 um

o897l TU-26 scale bar = 100 um

fethed TU-25 scale bar

100 um

o819 TU-25 scale bar = 100 um



AT 30 ANa18 Scanning Electron Microscope (SEM) vaashilaatsogamlitideuain

(% [%
Y v v

NUAMNAATURULTTAUIUNANE BLNDUINTL J9rTIALaL




94

A1B5UNEAINT 30 ATNE1Y Scanning Electron Microscope (SEM) 9a4i5Alaanigaila

WHEUNNUNNUFATURULTSHTIUNANT 8NBUINTY I TALAY

g‘dﬁ 1. Trilonche vetusta Fee1afl TU-26 scale bar = 100 um
g‘dﬁ 2. Trilonche vetusta Faee197 TU-26 scale bar = 100 um
g“d‘ﬁ 3. Trilonche hindea Foe1971 TU=26 scale bar = 100 pm
g“d‘ﬁ 4. Trilonche hindea Foe191 TU-25 scale bar = 100 pm
gﬂ‘ﬁ 5. Stigmosphaerostylus sp. Free1afl TU-25 scale bar = 100 pm
gﬂ‘ﬁ 6. Stigmosphaerostylus sp. o897l TU-25 scale bar = 100 pm
gﬂﬁ 7. Trilonche guangxiensis Freeafl TU-25 scale bar = 100 um
gﬂﬁ 8. Trilonche sp. cf. T. guangxiensis Fegnsfl TU-26 scale bar = 100 pum
gﬂ‘ﬁ 9. Trilonche hindea o819 TU-24 scale bar = 100 pm

gﬂ‘ﬁ 10. Stigmosphaerostylus sp. cf. S. herculeus Fr08797 TU-25 scale bar =
100 pm

gﬂﬁ 11. Stismosphaerostylus sp. cf. S. herculeus 198797 TU-25 scale bar =
100 pm

gﬂ‘ﬁ 12. Stigmosphaerostylus sp. cf. S. herculeus F108197 TU-26 scale bar =

100 um
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A1B5UNEAINT 31 ANee Scanning Electron Microscope (SEM) 9a4t5Alaanigaila

WHEUNNUNNUFATURULTSHTIUNANT 8NBUINTY I TALAY

=b.

UM 1. Stisemosphaerostylus sp.

CaNl

. Trilonche sp.

CaN
.

. =S
N

€aN
.
=)
w

. Trilonche sp.

. Trilonche sp.

EaN
.

. S
N

CaN
.
=b
©]

. Trilonche hindea

. Trilonche hindea

caN
.

- S
~N O

. Trilonche hindea

CaN
c
=p

Trilonche vetusta

=p

U
U

€aN

=b

8.
9. Trilonche sp.

&aNl

Ufi 10. Trilonche sp.

&aNl

U7l 11. Trilonche palimbola

€aN

U7l 12. Trilonche sp.

€aN

foe197 TU-26 scale bar = 100 pm
Faee 1991 TU-26 scale bar = 100 pm
Foe19l TU=26 scale bar = 50 pm
Foe191 TU-25 scale bar = 100 pm
08197 TU-25 scale bar = 100 um
o897 TU-26 scale bar = 50 pm
Foe197 TU-35 scale bar = 50 um
Fee197 TU-35 scale bar = 50 um
o817l TU-26 scale bar = 100 um
o817l TU-25 scale bar = 50 um
Foe197 TU-26 scale bar = 50 um

Foe197 TU-26 scale bar = 50 um
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uni 5

unagy
5.1 13AlaaN38UEARLATEUINWUNEIAATULTIATININT wazdunan

NHANITANYNIAloaSsugAR AN Ui AU ind1u i wagdiu
nana guneUinad Jmine A1anyiueanideamie aunsanuisAleaiey 14 ana 37

'
[

) Imuﬂ&aamﬁu 2 ‘ﬁuﬁmﬁ
5.1.1 Ui dntuiudsatiuTm

wuLsAteanseu 13 ana 27 il bawn Archocyrtium sp., Astroentactinia sp. cf. A.
multispinosus, Astroentactinia sp. cf. A. stellate, Belowea variabilis, Belowea sp.,
Belowea sp. cf. B. variabilis, Ceratoikiscum sp. cf. C. bujugum, Haplentactinia? sp.,
Helenifore = sp., Paleoscenidium sp., Polyentactinia invenusta, P. tenera,
Polyentactinia sp., Polyentactinia sp. cf. P. leptosphaera, Spongentactinella sp. cf. S.
corynacantha, Spongentactinella? sp., Stismosphaerostylus pusillus, S.variospina,
Stiemosphaerostylus sp., Stismosphaerostylus sp. cf. S. pusillus, Stismosphaerostylus
sp. cf. S. variospina, ? Tlecerina sp., Trienosphaera sicarius, Trienosphaera sp.,
Trilonche echinata, T. elegans, T. hindea, T. palimbola, T. vetusta, Trilonche sp.,

Trilonche sp. cf. T. vachardi Waz Entactiniidea gen. et sp. indet. ﬁﬁdlﬁa’lmimaq%ﬁm

1o

5.1.2 Nuimidatuiudsatiunans
NULSH LORNTUU 6 ana 19 vin Lawn Astroentactinia stellata, Astroentactinia
sp., ‘Helioentactinia  sp., Paleoscenidium  cladophorum, _Paleoscenidium  sp.,
Polyentactinia = sp., Stiemosphaerostylus  ornatus,  Stigmosphaerostylus  sp.,
Stismosphaerostylus sp. cf.'S. herculeus, Trilonche chiangdaocensis, T. dihelicis, T.
elegans, T. guangxiensis, T. hindea, T. minax, T. palimbola, T. vachardi, T. vetusta,
Trilonche sp., Trilonche sp. cf. T. guangxiensis, Trilonche sp. cf. T. vachardi L @ ¢

Entactiniidea gen. et sp. indet. N§slaianunsasyyviinle
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5.2 nguTIUIAleaTeY wazn1siviuneTy

(%
v a

A1INASANWIANUNAINVANYVBUIALEA NS IIIUNUIFATURAULTIATIUTIN (S) WAy

runans (TU) anansaudasiteanssoenidu 3 ngu fail (nmd 32)

5.2.1. ngudAusalemizeiivsuangadlauiiounautatsdaeeny Frasnain

wulshloanseuluaiin Stigmosphaerostylus ornatus SaufU Trilonce dihelicis, T.
cuangxiensis, T. minax anansanuldusnamingntuiiudsatiunans (TU-24 &1 TU20-21)
lnsanig Stismosphaerostylus ornatus lagns1ea1un1sAunukagszyaiyliiiongotig
Tae Lower Frasnian lufiufivuaniiu GoGo Tu Canning Basin n19mz umnvesuszine
aadawstag (Aitchison, 1993) LLaséﬁqmﬁi’lﬁmumiﬁuWU Stiemosphaerostylus ornatus
ilwﬁjUﬂaqlaJ Trilonce dihelicis, T. chiangdaoensis, T. guangxiensis, T. minax %agﬂswamu
18 Frasnian Nufwasunuuvivsnastaetewnn Soindednl fawievecszna

Iy (Wonganan & Caridroit, 2005b)

5.2.2. nguBIUsAlaaSEUvIUangAnlILsunauUaN8¥2918 Frasnian -
Famenian

wutlsAleantSeluada Polyentactinia tenera, P. invenusta 573 11 U
Stiemosphaerostylus variospina, Ceratoikiscum sp. cf. C. bujugum Wag Entactiniid gen.
et sp. indet. Ng1lyianunsaszyanale aunsanulanawsidisnalsalauiiseenian (S4-01 89

$9-02) Tngamsaszylaanisileanienay Polyentactinia tenera Ainuidusiuiuuinty

% [
LY =

nidntuAnITndull Fasaleansvuila Polyentactinia invesnusta Wag P. tenera 9d
nsseuindurdielu feng Frasnian luitufivanafiu GoGo lu Canning Basin 1113
MeiunNYeIUsEInAadLnILaY (Aitchison, 1993) Lagd1gals 189 1uNISAUNY
Polyentactinia sp. cf. P. inventusta wag Polyentactinia sp. cf.-P..tenera 'ﬁmq Frasnian
ARt uAuanlAuas UsnaweuniUresuEudulady (Thassanapak et al., 2017) wag
Stigmosphaerostyltis variospina lignsnesiulugasery Famennian Tuiuisnouine

Fminay Nrsyiueanduuntiovesusenalng (Sashida et al., 1998)
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5.2.3. nguiuishleanizeiivsuangaalaiisunsulanefseanfusiivafanaudu

°li'3~‘ia’1q Famennian - early Carboniferous (Tournaisian)
wutsaleanssluviia Stigmosphaerostylus variospina, Archocyrtium sp., Belowea
variabilis Way Trienosphaera sicarius @M15aWUlAY9 T (SBOL 9 S1(2)-07) Inuns
AUNU Stigmosphaerostylus variospina &g Archocyrtium sp. ALs1891UNTAUNULAE
5201y Famennian luftufisineuinua dminee nanyTusenidsaviiovessmelne
(Sashida et al., 1998) waz Belowea variabilis Wag Trienosphaera sicarius Tagls1e9ung
Funulufiudl Helyingshan n1emeuldveaiiionian Tianshan 41513005 gU T VU 01

early Carboniferous (Liu, 2010)

5.3 nsiiguaIEiaInviinvassalaanseuganlaieu

Weasnwan1sfnwsileanseugaabiteuluiunnidaguiiugsaiiuiamn way
tranansyilimsuinsileanseuuiiinaninsaseyeiglanseanisuatinesanausu Al
lumsriusinteyaisieainsileanseusiaty o 11IAT1EMY @1915005UIEHANTTHEY

AMUNAINNABVDUIALoAS o ULARET (115197 3)

5.3.1 USLIUNUNUABUNUUS (Inthanon zone)

INNANITTIUTINTOLAYDIVBINTANTIHIULN (Sanjit et al., 2014; Wonganan &

Caridroit, 2005b, 2005a) @315awy 15 @na 55 ¥iin

5.3.2 USauiiunnuwuatuiiunnalaaag (Loei Fold Belt) naziuinfnen

mﬂmamam‘uswsﬁm&aﬁuawaamsﬁﬂwﬁm'mm (Khattamart et al., 2015;
Saesaengseerung et al,; 2007; Thassanapak et al., 2017) kazNan13ANYILIALDANIBUIN

wihdatuiiudsatndawy uwazdiunans sunsaasulana 19 ana 63 vila

5.3.3 ASHIZUAMUNAINTTATENINANUNLUADUNUUS LASHUITUAUAALAILAL

NMSTIUTIULALANYIVBLANITINEITUNITAUNULTALOA S B UTEN IR B UNUUA
wazuuiuAnlALay TINAIsAnw lunuAntdaduiingsaviuiawn wagstiunanainli
| Ao a = & a & A a ¢
NIUNHTIWIBAleanTsuavan 22 ana 75 wila Inenuluiuiiundunuui 15 ana 55
yin wazwtuiuaalasay 19 ana 63 ¥ia FailvlannuRnieNuwaNBuNUUIIIuIY 22

FUA LVUANNURNIZWUITURUAALAWALINUIL 30 TUA AL UYRANNULALDUNUSEAININUN
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I v A

UADUNUUNLAL B UITUAUAALALALIIUIU 33 ¥UA AINULLBUINNIATIZARSTAIIY
P ¢ ! g A a & Y a Y L A w oA P =3
ARNEAFITEIININUTLYADUNUUN AL BLUITURUAALAILALNUINTANRFLUAINUAAIEATS 29.33

% WazA1ANAIY (dissimilarity) 70.67 %

AeliuanunsaasuanEvanyinveusaleansennuluiiuiuuituiivaalaag i
WADUNUUN AT AL TANNTLNVDULIALEA5 8 TULIADUNUUNAINIT LUITURUARALAILRE
= ° ' A P ! A A ~ a
97199z dun gz wnuInisiafeunvesiuildanlanlugadlafiou waznisuyuisu
A1591915 Ll UNLL AV LAAIIUNAINILAVDILIA LOA S 8N IADINUNTAINUAB AT RN L
1 < = a a :.’I a ¥ a = 1 a '3
2819L5AMIUNIANYLTALea s e lukUITURUAALALLAETNSANININAI LUADUNUUN
$2UAI9IUIUNITAUFIDE1ITURULTSA W lNI VBTNV 1LTALaaNSIUINNINVADUNUUT

wszazduialuliauyiisuasinsAnesileanieyanl e ulundunuuiiiuiy

WAZLAUFDENRUTSAUINTY
5.4 918N1TELANNLNDU LAZANINLINSDNUITHNAVBINUNANEI

5.4.1 @rgmsazaunznauYURUTInTIL I

INNANITANELIALOANTTUUSIUN UAMTAATUR WD SAUNUTIHINUIT AUNF AT
Augsaluiiuiniinisazaunznoulugadlilvunsutany (Late Devonian to early
Carboniferous) lnguusoantluuiiiaeanivifiongnisazaunznouyd Frasnian -

. a a = . = .
Famennian WagU3IMULTYIUD1Y Famennian 3Un4 early Carboniferous

5.4.2 18N1TELANNLNDUTUAUIIATIUNANS

INNANITANEILIA LD AN YUUS N UNNTIFATURULTIAUIUNANNUI NUFATU
a ac & Ao a ~ . Y
Mugselununiinisasaumgneuluganlillouneulaigens Frasnian Ingausnseylaann
LSAlaantien Ej U Stigmosphaerostylus ornatus $3UAUN Ej U Trilonce dihelicis, T.

guangxiensis, . minax

5.4.3 ANMNBINADUUTINNIANUNANEIVIUIIHT waztIunang

MSANYIAUTIANUIN NSazaNnznouvesliulfneg U uAsutdnlunza uas
USunaansusenaudanwuzay tnevinldiealansusenaudanitunsalauiannnisazaievusd
195 19nsaLUaanve9ddTe Wiinazidulasisavedsilealtss vuiuveaneen sauluna

LHaneauUNNguATnsUnasUsEneudanlUlY wenanuuansusenaudanidienannain
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[ [
Y v v

wwsseuvesibilinzaniluls uwiegralstimunindnaduiudsafilnalununtiuimn

¥ '
A a v 1 1

wagUIuNaNely nunasuseneudaniluiudsaiunsnaunaglaunainnisazaieves

(%
[

1A595719898%739 Laena15N1NUSHIMLSALEAS Y LAEWUINVBINBIUNNNUINNNTNARTUTAY
a6 49_; QAI ¥ [ v
WS UNURUIL TN waguIunand
ANNNANITANENIALOANTIAINAUIAATURULTTAUIUTIHNN wazUrunatslang
#0AARDINUNITANEILITINMIEINIINAUDTTH 1AEN1TIATIEINAATUTIUNUATEINaY YU
98 81LNBUINVY LATUSLIUNUTIHEINEDA BILNBHIV J9UTALAY WUINTUSUUUDITANT
Wnnd 90% Mszyladmihdntuiundinnieiiung Jusenvereninaseglugaaliieu
paulay wazdinsarauaumnznNauluaNINBINA UL UUNLLAABUINANUSIUVUNIU NF
agludnuarvasiuinginggUlAaguilil (back - arc) (Udchachon et al., 2011)
HITUAINANTANWWSALOANS HINNNUIFATURAUTTATIUTINT kazT1UNaNe 8unauln
£y v = U dy Q" £y 1 7 Y o :’1 a a6 a Q’lj a
Y3 FINIALAY @INITORANUANINLINADUYIINUNFAINAN AN NUIAATURUTTAUS I T
USUNuve9d15UsENaudan1NinINN1aza1gvadlAsIs1ans ot laantsa loaise @9iin1s
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Diversity of Devonian radiolarian
Species
no. Genus
Inthanon zone Loei Fold Belt
1 |Archocyrtium 8 5
2 |Astroentactinia q 5
3 |Belowea - 2
4 |Cenosphaera - 1
5 |Ceratoikiscum 5 2
6 |Circulaforma q -
7 |Cyrtisphaeractenium 1 1
8 |Haplentactinia - 1
9 |Helenifore - 1
10 |Helioentactinia - 2
11 |Holoeciscus 1 -
12 |Palaeoscenidium 1 5
13 |Polyentactinia 2 5
14 |Popofskyellum 1 -
15 |Pylentonema 3 1
16 |Spongentactinella 1 3
17 [Spongentactinia = 1
18 |Stigmosphaerostylus 7 11
19 |Tetrentactinia = 1
20 |Tlecerina 1 1
21 |Triaenosphaera 3 2
22 |Trilonche 13 13
Total 55 63
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