41(2) :163- 177(2002 4 )
Acta Pdasontologica Snica, 41(2) :163 - 177 (Apr. , 2002)

*
( 100029)
- 3
3 : ,
83.8% ; , 100 %
97.7%
- ( ,1991) , ,
Waagen Wentzel (1887) , Rigby
) (1998)
Girty- ,
ocoelia (Flge and Stanley , 1984) |,
(Hlgd , 1994) ,
: ( 0.5 cm) ,
1] - 1 =
1.1

(Aleotti et al. , 1986) ,
, : (
;S: )
Amblysiphonella barroisi Steinmann (S)
Colespongia o . benjamini (Grty) (9
Discosi phonella lercarensis Senowbari-Daryan et

:2001-10-10
(No. 49102071 ,No. D84039) (KZ951-B1-409)
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Di Stefano (9

Girtyocoelia beedei (Grty) (9

Guadal upia cylindrica Grty (9

Parauvanella paronai Senowbari-Daryan et Di
Sefano (9

Salzburgia . (9

Sollasia cstiolata Steinmann (S)

Sollasia 9. (9

1.2

(Waagen and Wentzdl , 1887) ,

(Aleotti et al. , 1986) , (Senowbari-
Daryan and Rigby, 1988) , (
,1990; Wu, 1991) , (Wei-
dlich and Senowbari-Daryan, 1996) ,
111 (
,S: ,R: T
X Z: ,0:

Amblysiphonella ? permasicula (Parona) (9

Amblysi phonella bancacensis Zhang (O)

Amblysiphonella df. A. merlai Parona (T)

Amblysiphonella of. merlai Parona (G

Amblysiphonella clathrata Parona (S

Amblysiphonella merlai Parona (O, S,T)

Amblysiphonella multilamellosa Waagen et
Wentzdl (R)

Amblysiphonella nodulifera Grty (9

Amblysiphonella obliqua Senowbari-Daryan et
Rigby (T)

Amblysiphonella omanica Weidlich et Senow-
bari-Daryan (O)

Amblysiphonella ramosa Senowbari-Daryan et
Rigby (T)

Amblysiphonella socialis Waagen et Wentzel
(O.R)

Amblysiphonella 9. (O)

Amblysiphonella 9. (X)

Amblysiphonella 9. A (Q

Amblysiphonella . B (G

Amblysiphonella vesiculasa (Koninck) (R,9

Amblysiph. spincsa Rigby, Fan et Zhang (X)

Amphorithalamia cateniformis  Senowbari-
Daryan et Rigby (T)

Bullicoelia columnaria (Weidlich et Senowbari-
Daryan) (O)

Carterina gracilis Rigby , Fan et Zhang (T)

Carterina pyramidata Waagen et Wentze (R)

Colespongia cf. americana (Grty) (O)

Colospongia cortexifera Senowbari-Daryan et
Rigby (0,S,T)

Coles. gemina (Waagen et Wentzd) (R,S

Colaspongia sinensis Wu (2)

Colaspongia maxima Rigby , Fan et Zhang (O)

Colos. paronae Aleotti , Dieci et Ruso (9

Coles. salinaria (Waagen et Wentzel) (R)

Colespongia 9. (X)

Cystospongia guangxiensis Wu (X)

Cystothalamia adrianensis Senowbari-Daryan
(9

Cystothalamia conica ( Termier et Termier)
(T

Cystothalamia distef anoi Senowbari-Daryan (S

Cystothalamia guadal upensis (Grty) (G

Cystothalamia nodulifera Qrty (S

Discosi phonella ( = Cystauletes) lercarensis
Senowbari-Daryan et Di Stefano (T)

Discosi phonella ( = Cystauletes) mammilosa
(King) (T,Q

Discosi phonella (= Cystauletes) 9. (X)

Discosiphonella  radicifera  ( Waagen et
Wentzd) (R)

Enoplocoelia interchora Senowbari-Daryan et
Rigby (T)

Exaulipora permica (Senowbari-Daryan) (G

Follicatena . (X)

Girtyocoelia beedei (Grty) (T,0,0

Girtyocoelia gracilis Weidlich et Senowbari-
Daryan (O)

Graminospongia girtyi (Parona) (T,9

Guadal upia ? cidarites Parona (9

Guadal upia cidarites Parona (S

Guadal upia cylindrica Grty (S,T)

Guadal upia digitata (GArty) (Q

Guadal upia minima Parona (S (X)

Guangxispongia spinalis Wu (X ,2)

Huibaoia exaulifera Rigby, Senowbari-Daryan
et Liu (G
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Imbricatocoelia elongata Rigby, Fan et Zhang
(0,X,S,T

Imbricatocoelia ramosa Senowbari-Daryan et
Rigby (X)

Imbricatocoelia 9. (Parona) (9

Imbricat. irregulara Rigby, Fan et Zhang (X)

Imbricat. obconica Rigby, Fan et Zhang (X)

Imbricat. paucipora Rigby, Fan et Zhang (X)

Imperatoria (9 . (2

Intrasporeocoelia laxa Wu (X)

Intr. hubeiensis Fan et Zhang (S,0,X,T)

L accosi phonella merlai (Parona) (S

Lemonea ? polysiphonata Senowbari-Daryan
(Wu) (G

L emonea conica Senowbari-Daryan (G

Pachyphleia typica Wu (2)

Parauvanella . (X)

Parauvanella cylindrica Wu (2)

Par. minima Senowbari-Daryan (O ,X,G

Parauvanella paronai Senowbari-Daryan et Di
Sefano (O,T)

Pisothalamia spiculata Senowbari-Daryan et
Rigby (T)

Planiguadal upia explanata (King) (G

Platythalamiella ?9. (G

Platythalamiella newelli Senowbari-Daryan et
Rigby (T)

Polycystocoelia of . huajiaopingensis Zhang (T)

Pol ycystothal amia sinuolata Wu (X)

Polycystothalamia . (X)

Polyedra tebagaensis Senowbari-Daryan et Rig-
by (T)

Polyphymaspongia zitteliana (Grty) (G

Preverticillites columnella Parona (O ,S,T)

Preverticillites parva Rigby , Senowbari-Daryan
et Liu (G

Pseudoamblysi phonella polysi phonata Senow-
bari-Daryan et Rigby (T)

Pseudoguadal upia al veolaris (Parona) (S,T)

Rahbahthalamia bullifera ( Senowbari-Daryan
et Rigby) (O,T)

Reticul cspongia reticulata Wu (Z,X)

Rhabdactinia depressa Rigby, Fan et Zhang
(X,T)

1.3

Rhab. squamata Rigby, Fan et Zhang (X)

Salzburgia ? irregularis Weidlich et Senow-
bari-Daryan (O)

Salzburgia ? nana Rigby, Fan et Zhang (X)

Solenolmia ( = Dictyocodlia) permica Senow-
bari-Daryan et Rigby (T,9

Solidothalamia cylindrica (Grty) (G

Solidothalamia |ambdiformis Wu (X)

Solidothalamia? micra ( Rigby, Senowbari-
Daryan et Liu) (G

Sollasia abista Rigby , Fan et Zhang (O ,X)

Sollasia cstiolata permica Parona (9

Sollasia cstiolata Steinmann (S,0,T ,X,G

Soll asia spheroida Rigby , Fan et Zhang (O ,X)

Spica spica Termier et Termier (O,T)

Stromatogloma typica Wu (X)

Stylocodlia circopora Wu (Z,S,X)

Stylothalamia elegant Rigby, Fan, Wang et
Zhang (2

Subascosymplegma oussifensis (Termier et Ter-
mier) (T)

Tebagathalamia cylindrica Senowbari-Daryan
et Rigby (T ,X)

Tebagathalamia diagonalis Wu (X)

Tebagathalamia granularis Wu (X)

Tebagathalamia lamella Wu (X ,2)

irregularis Weidlich et
Senowbari-Daryan (O)

Thaumastocodlia 9. (O)

Thaumastocoelia ?

Tristratocoelia rhythmica Senowbari-Daryan et
Rigby (T,Q

Uvothalamia planiinvoluta Senowbari-Daryan
(9

Welteria ? hawasi nensis Weidlich et Senowbari-
Daryan (O)

(Fan and Zhang, 1985) ,

(Fan et al. , 1989)
gavat- Helmcke , 1994) (

(Senowbari-Daryan and In-
,1990) ,

,Th: X J:
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Z:

)

Ambithalamia permica Senowbari-Daryan et
Ingavat- Helmcke (Th)

Amblysi phonella bancacensis Zhang (L)

Amblysiphonella merlai ? Parona (X)

Amblysi phonella obliquisepta Zhang (L)

Amblysiphonella omanica Weidlich et Senow-
bari-Daryan (2)

A mblysi phonella regularis Zhang (L)

Amblysiphonella 9. A (X)

Amblysiphonella 9. B (X)

Amblysiphonella specialis Rigby , Fan et Zhang
(LA)

Amblysiphonella vesiculesa minima Zhang (L)

Amblysiphonella yini Fan et Zhang (L)

Baryspongia beedei Wu (2)

Belyaevaspongia insolita (Belyaeva) (Th)

Carterina gracilis Rigby, Fan et Zhang (J,Z,
LA)

Carterina pyramidata Waagen et Wentze
(LA)

Colospongia cf. dubia Laube (L)

Colospongia cortexifera Senowbari-Daryan et
Rigby Wu (J,2)

Colasp. gemina (Waagen et Wentzdl)) (Z,L)

Colespongia maxima Rigby , Fan et Zhang (X)

Colespongia 9. (Th)

Colaspongia 9. (2

Colasspongia spheroida Wu (2)

Colospongia tubiformis Wu (2)

Diecithalamia permica Wu (2)

Discesi phonella asiatica (Fan et Zhang) (L ,X)

Discesi phonella heteroi deus Wu (2)

Discesi phonella lepida (Zhang) (L)

Discesi phonella orientalis (Fan et Zhang) (L)

Discasi phonella ostiolata Wu (2)

Discesi phonel | a spongiof ormis Wu (2)

Discesi phonella typica (Zhang) (L ,X)

Discesi phonella variabilis (Zhang) (L)

Drupinella irregulara Wu (2)

? Girtyocodlia beedei (Grty) Wu (Th)

Girtyocoelia fibrilata Wu (2)

Girtyocodia 9. (L)

Guadal upia cylindrica Qrty (2

Guadalupia irregulara Wu (2)

Guadal upia minima Parona (2)

Huayingia glomerata Rigby, Fan, Wang et
Zhang (J)

Imbricatocoelia elongata Rigby, Fan et Zhang
(X)

I ntrasporeocoelia hubeiensis Fan et Zhang (Z,
L,Th)

Monocoelia flata Wu (2)

Neoguadal upiaexplanata Rigby, Fan et Zhang
(X)

Pachycoelia si phonella Wu (2)

Parauvanella cylindrica Wu (2)

Parauvanella irregulara Wu (2)

Parauvanella maxima Wu (2)

Parauvanella minima (Senowbari-Daryan) Wu
(LA)

Parauvanella minima (Senowbari-Daryan) (L)

Parauvanella paronai Senowbari-Daryan et Di
Sefano (2, Wu) (3,2

Parauvanella 9. (L)

Parauvanella spinsa Wu (2)

Phraethalamia tubulara Senowbari-Daryan et
Ingavat- Helmcke (Th)

Pi nacophyllum orthacera Wu (2)

Pinacophyllum paralledla Wu (2)

Polycystocoelia asiatica (Fan et Zhang) (L ,X)

Pol ycystocoelia huaji aopi ngensis Zhang (X ,Z J)

Pol ycystocoelia sinica Zhang (L)

Polycystocoelia $. (2)

Polytholcsia tubifera Wu (2)

Preverticillites columnella (Parona) Wu (X)

Pseudodeni ngeria pachyphloeus Wu (2)

Rahbahthalamia bullifera ( Senowbari-Daryan
et Righy) (2

Rhabdactinia columnaria Yabe et Sugiyama
(X,2)

Rhabdac. irregulara Rigby, Fan et Zhang (2)

Rhabdactinia regulara Wu (2)

Salzburgia irregulara Wu (2)

Salzburgia permica Wu (2)

Solenolmia ?9. (2)

Sollasia angulara Wu (2)

Sollasia irregulara Wu (2)
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Sollasia minima Wu (2) Thaumastocoelia ?  dolomitica  Senowbari-

Sollasia cstiolata Steinmann (J ,Z,Th) Daryan et al. (Wu) (ID)

Sollasia 9. (L) Uvanella irregularis Ott (D ,A)

Sollasia spheroida ?Rigby, Fan et Zhang (Th) Uvanella norica Senowbari-Daryan (1D)

Sollasia tubiformis Wu (2) Vesicocaulis depressus Ott (A ,D)

Spinoceelia spinassa Wu (2) 1.5

Stromatogloma typica Wu (2)

Subascosymplegma  ? paracatenulata Rigby , (FUrsch and Wendt , 1977) ; (weidlich and
Fan et Zhang (X) Senowbari-Daryan , 1996) , 44

Subascosymplegma 9. (2)
Tebagathalamia minima Wu (2)
Tristratocoelia rhythmica Senowbari-Daryan et
Rigby (Th)
Uvanella micritica Wu (2)
1.4 -

(Fois and Gaetani, 1984) ( Senowbari-
Daryan et al., 1993; Gaetani et al., 1981)
22 |
A D:
ID: Dolomites, H: ) :
Al pinothalamia bavarica (Ott) (A)
Anisothalamia minima Senowbari-Daryan et
al. (ID)
Celyphia ? minima Senowbari-Daryan et al.
(ID)
Celyphia zoldana Ott , Pisa et Farabegoli (ID)
Colospongia catenulata (D)

Dolomite,

Colaspongia catenul ata catenulata Ott (A)
Colosp. catenulata macrocatenul ata Scholz (H)
Colospongia 9. (ID)

Cryptocoelia manon manon (Munsgter) (A)
Cryptocoelia zitteli Steinmann(D)

Deningeria crassireticulata Senowbari-Daryan

et al. (ID)

Deningeria tenuireticulata Senowbari-Daryan et
al. (ID)

Diecithalamia polysi phonata Dieci , Antonacci
et Zardini (A)

Follicatena cautica Ott (A ,D)

Girtyoccelia ceni pontana Ott (D)
Olangocodia otti Bechstadt et Brandner (ID)
Sestrocatena al pinus (Ott) (D ,A)
Solenalmia ( = Dictyocoelia) manon (D)

( ,
G:Geek idand, O: ,C:Civetta, D :Dolomites) :
Amblysiphonellacf. A. lorentheyi Vinassa De
Regny (G
Amblysiphonella lorentheyi Vinassa (D)
Amblysiphonella minima Senowbari-Daryan et
Shaer (G
Amblysi phonell a strobiliformis Dieci , Antonac-
ci et Zardini (D)
Amblysiphonella timorca Vinassa (D)
Aplincthalamia bavarica Ott (D)
Aplincthal . slovenica (Senowbari-Daryan) (O)
Ascosymplegma expansum Seilacher (D)
Celyphia submarginata (Munster) (D)
Ceotinella mirunae Pantic (G,0)
Colaspongia andrusovi Jablonsky (G
Colaspongia catenul ata catenulata Ott (G
Colespongia cf. C. elongata (Wilckens (G
Colospongia dubia (Munster) (D,Q
Colespongia 9.1 (G
Colaspongia 9.2 (G
Cryptocoelia lata Senowbari-Daryan et al. (G
Cryptocoelia zitteli Steinmann (D ,G,0)
Enoplocoelia armata (Klipstein) (D)
Follicatena cautica Ott (G
Girtyocoelia ostiaesaccus Senowbari-Daryan (G
Prasi phonella amplectens Dieci, Antonacci et
Zardini (D)
Sestrocatena al pinus Ott (G
Solenol mia ( = Dictyocoelia) manon (Munster)
(G.D)
Solenolmia ( = Dictyocoelia)
(Munster) (C,0)
? Solenolmia ( = Dictyocoelia) manon (Mun-
ser) (G

manon manon
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1.6

Stylothalamia dehmi Ott (G

Thaumastocoelia cassiana Steinmann (D)

Uvanella ? lamellata Senowbari-Daryan (O)

Uvanella irregularis Ott (C,Q

Verticillites 2.1 (G

Verticillites f . cretaceus Defrance (G

Vesicocaulis carinthiacus Ott (G

Vesicocaulis depress Ott (D)

Vesicocaulis multisi phonatus Kovacs (G

Vesicocaulis polysi phonata Dieci , Antonacci et
Zardini (D)

Vesicocaulis reticulif or mis Jablonsky (G

Zardinia ?9.2 (G

Zardiniad. perisulcata Died et al. (G

Zardiniad. platithalamica Dieci et al. (G

Zardinia perisulcata Dieci , Antonacci et Zardi-
ni (D)

Zardinia platithalamica Dieci, Antonacci et
Zardini (D)

Zardinia cylindrica
Shafer (G

Zardinia 9. 1 (G

Senowbari-Daryan et

(Di Stefano, et al. , 1990)
(Senowbari-Daryan and Schafer , 1979)
(Senowbari-Daryan and Stanley , 1992)
(Senowbari-Daryan and Reid, 1987)

(Senowbari-Daryan et al. , 1996)

63 (
,S: ,A :Northern Cacareous

Alps, N: , T VY ,G:

)

? Cryptocodlia zitteli Steinmann (YY)

Al pinothalamia minima (Senowbari-Daryan et
Schafer) (9

Amblysiphonella ? polyformis Senowbari-
Daryan et Schafer (9

Amblysiphonella . 1 (9

Amblysiphonella 9. 2 (9

Amblysiphonella 9. 3 (9

Annaecoelia interiecta Senowbari-Daryan et
Schaer (A)

Annaecoelia mirabilis Senowbari-Daryan et

Schafer (A)

Antalythalamia riedeli Senowbari-Daryan (T)

Ascosymplegma expansum Seilacher (YY)

Battaglia major Senowbari-Daryan et al. (S

Battaglia minor Senowbari-Daryan et al. (9

Celyphia ? norica Senowbari-Daryan et al. (S

Cheilasporites tirolensis Wahner (S,G

Cinnabaria expansa (Seilacher) (N)

Cinnabaria minima Senowbari-Daryan (G

Colaspongia bimuralis Senowbari-Daryan (Y)

Colaspongia . menulensis Senowbari-Daryan
et Schafer (Y)

Colespongia dubia ? (Munster) Wu ()

Colaspongia mennulensis Senowbari-Daryan et
Schaer (9

Cribrothalamia madoniensis Senowbari-Daryan
(9

Cryptocoelia crassiparietalis Senowbari-Daryan
et Shafer (9

Cryptocoelia lupensis Senowbari-Daryan (9

Cryptoc. tenuiparietalis Senowbari-Daryan (9

Discesi phonella ?9. (9

Follicatena irregularis Senowbari-Daryan et
Schafer (S,Y)

Gigantothalamia ovoidalis Senowbari-Daryan
(T

Henricellum cf . insigne Wilckens ()

Madonia conica Senowbari-Daryan et al. (9

Neoguadal upia ? norica Senowbari-Darytan et
Sanley (N)

Nevadathalamia cylindrica (Seilacher) (N)

Panor mida priscae Senowbari-Daryan (9

Paradeningeria alpina Senowbari-Daryan et
Schafer (A ,Y)

Paradeningeria gruberensis Senowbari-Daryan
et Schafer (A)

Paradeningeria . (9

Paradeningeria weyli
Schaer (A)

Paravesicocaulis multiosculatus Kovacs (S

Senowbari-Daryan et

Platythalamiella siciliana Senowbari-Daryan
(9

Pol ycystocoelia norica Senowbari-Daryan et Reid
(v)
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Polycystocoelia 9. 1 ()

Polysi phospongia  collesanensis
Daryan et Schafer (9

Polysi phaspongia fluegeli Senowbari-Daryan et
Shaer (9

Polytholosia 9. 1 (9

Polytholosia 9. 2 (9

Polytholasia 9. 3 (9

parallela Senowbari-Daryan

Senow bari-

Pseudouvanella
(T

Salzburgia ?9. (Y)

Salzburgia variabilis Senowbari-Daryan et
Schaer (A)

Solenolmia (= Dictyocodlia) ?9p. (9

Solenolmia of . manon (Munste) (Y)

Sollasia ?&f. baloghi Kovacs (9

Sphaerothalamia  vesiculifera Senowbari-
Daryan (T)

Stylothalamia polysi phonata Senowbari-Daryan
(T

Thaumastocoelia ovoidalis  Senowbari-Daryan
(T

Thaumastocoelia ?
Daryan (Wu) (T)

Uvanella ?irregularis Ott (YY)

Uvanella ? tegi mentopora Senowbari-Daryan
et Shafer (9

Uvanella of . irregularis Ott (9

Senowbari-Daryan et

sphaeroida  Senowbari-

Verticillites conicus
Schafer (9

Weidlichia cylindrica (Senowbari-Daryan) (9

Weidlichia siciliana (Senowbari-Daryan) (9

Welteria ?9. (9

Yukonella rigbyi Senowbari-Daryan et al. (Y)

Reefal thalamid sponge species of Per mian- Triassic periods

9 11 84 22 44 63
5 18 0 7 1
55.6 %
16.2%
31.8%
2.3%
- 1 -

60% r 55 509
50%
& 400
= 30%
&
B 20%
}.L

10%

0%

Reefd thdamid gponge ecieslagting to late period

P = ; Pa= ; Ps= ; Ti=
T,= — :Tec = ; Tn = —
1 )
, 16.2%
Fl lgel Stanley (1984)
Grityocoelia Flge

(1994) Girty-
ocoelia ;

A mblysi phonella, Colospongia

, (Erwin,
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1993; Halam and Wignall , 1997 ; Jin, Y. and Chi-

Ming-Ssu, 1994 Stanley , 1988 , 1991)
3
, 100 % :
,  83.8%
. 97.7%

) ) ) , ,1991. -
.1—190.
, , , , ,1990.
.1-—128.
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PERMIAN TRIASSIC HISTORY OF REEFAL THAL AMID SPONGES:
EVOL UTION AND EXTINCTION
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All described Permian Triasdc reefd thaamid ponges
are checked under the same taxonomic standard of fecies
and those incorrectly assgned are placed regpectivey in the
right taxon. Then the thdamid songes of different Per-
mian- Triassc periods are compared at Pecific leve in this
study.
The divison of Permian System by Jin et al. (1997)
(Table 1) and that of Triasic System by Harland et al.
(1989) (Table 2) are followed.

All described thdamid gponges from Permian and
Triassc redfs are induded in the study , except for those
without pictures, which makes it impossble for us to
check ther identification. PFictures of dl described thda
mid sponges used in the study have been compared to the
picture of the monotype of a given gedies and those ingp-
propriately identified by previous researchers were assgned
to the right taxon.

In previous studies medium sze (diameter > 0.5

cm) and large sze (diameter > 1 cm) thdamid sponges
caught more attention. On the contrary, smal thaamid
sponges were mostly overlooked. Inthis study smal thda
mid gpongesin the Changhsngian reefsof Ziyun, Guizhou
Province, China are d< induded.

1 Thaamid gongesin Early Permian reefs

According to our examination, the following 9 thaa
mid gonge Pecies from Early Permian reefs have been
confirmed( The letter in“ ()” indicates the occurrence lo-
cdity. S: 9dly, Itdy) :

Amblysiphonella barroisi Seinmann (S

Colospongia f . benjamini (Qrty) (9

Discosi phonella lercarensis Senowbari-Daryan et Di

Sefano (9
Girtyocoelia beedei (Grty) (9
Guadal upia cylindrica Arty (9

Table 1 Division scheme of Permian S/stem (Jin et al. , 1997)

Series Sages Fusulinid Zones
Triassc Griesbachian
Changhsngian Pal aeof usuli na si nensis
Upper Permian L. Nanlingella simplex
Wuchiapingian . .
Codonof usiella kwangsiana
L epidolina
Capitanian Yabei na
Pol ydiexodi na shumar di
. . Wordian Neoschwageri na craticalifera
. Midde Permian - -
Permian ) Praesumatrina neoschwageri na
Roadian . . .
Cancellina cutalensisArmerina
. Misdllina claudiae
Kungurian . .
Brevaxina dyhrenf urthi
_ Pamirina
Artinskian . .
. Charaloschwageri na vulgaris
Lower Permian - .
. Robustoschwageri na schel | wieni
Sakmarian . .
Sphaercschwageri na sphaerica
. Sphaercschwageri na moel leri
Assian . .
Sphaercschwagerina vulgaris
. . Dai xi na robusta-Dai xi na bosbytauensis
Carboniferous Ghdian . .
Triticites stuckenbergi
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Parauvanella paronai Senowbari-Daryan et Di Se-
fano (9

Salzburgia . (9

Sollasia ostiolata Xeinmann (9

Sollasia . (9
Table 2 Division of Triassic ( Harland et al. , 1989)
Series Sages
Jurassc
Rhaetian
Upper Triassc Norian
Carnian
Ladinian
Triassc Middle Triassc
Anisan
Spathian
Lower Triassc Nammdian
Griesbachian
Permian

2 Thdamid gpongs in Middle Permian
Guadd upian regf s

According to our examination , the following 111
thalamid ecies from Middle Permian reefs are con-
firmed(The letter ir ()” indicates the occurrence lo-
cdity. R: Sat Range, Pakisan; S: Scily, Italy; T:
Tebaga, Tunida; X: Xiangbo, Guangxi Province,
China; Z: Ziyun, Guizhou Province, China; O: O
man Mountains) :
Amblysiphonella ? permcsicula (Parona) (9
Amblysi phonella bancacensis Zhang (O)
Amblysiphonella . merlai Parona (T)
Amblysiphonella cf. merlai Parona (G
Amblysiphonella clathrata Parona (S
Amblysiphonella merlai Parona (O, S,T)
Amblysiphonella multilamellosa Waagen et
Wentzd (R)

Amblysiphonella nodulifera Qrty (9

Amblysiphonella obliqgua Senowbari-Daryan et
Rigby (T)

Amblysiphonella omanica Weidlich et Senow-
bari-Daryan (O)

Amblysiphonella ramosa Senowbari-Daryan et
Rigby (T)

Amblysiphonella socialis Waagen et Wentzel
(0,R)

Amblysiphonella 5. (O)

Amblysiphonella 9. (X)

Amblysiphonella 9. A (G

Amblysiphonella 9. B (G

Amblysiph. spinesa Rigby, Fan et Zhang (X)

Amblysiphonella vesiculesa (Koninck) (R,9

Amphorithalamia cateniformis  Senowbari-
Daryan et Rigby (T)

Bullicoelia columnaria (Weidlich et Senowbari-
Daryan) (O)

Carterina gracilis Rigby , Fan et Zhang (T)

Carterina pyramidata Waagen et Wentze (R)

Colespongia cf. americana (Grty) (O)

Colospongia cortexifera Senowbari-Daryan et
Rigby (0,S,T)

Coles. gemina (Waagen et Wentzd) (R,S

Colaspongia sinensis Wu (2)

Colospongia maxima Rigby, Fan et Zhang (O)

Coles. paronae Aleotti , Dieci et Ruso (S

Coles. salinaria (Waagen et Wentzel) (R)

Colaspongia . (X)

Cystaspongia guangxiensis Wu (X)

Cystothalamia adrianensis Senowbari-Daryan
(9

Cystothalamia conica ( Termier et Termier)
(M

Cystothalamia distef anoi Senowbari-Daryan (S

Cystothalamia guadal upensis (Grty) (G

Cystothalamia nodulifera Grty (9

Discosi phonella (= Cystauletes) lercarensis
Senowbari-Daryan et Di Stefano (T)

Discosi phonella ( = Cystauletes) mammilcsa
(King) (T,Q

Discesi phonella (= Cystauletes) 9. (X)

Discosiphonella  radicifera  ( Waagen et
Wentzd) (R)

Enoplocoelia interchora Senowbari-Daryan et
Rigby (T)

Exaulipora permica (Senowbari-Daryan) (G

Follicatena . (X)

Girtyocoelia beedei (Grty) (T7,0,0G

Girtyocoelia gracilis Weidlich et Senowbari-
Daryan (O)

Gramincspongia girtyi (Parona) (T,9

Guadal upia ? cidarites Parona (9

Guadal upia cidarites Parona (S

Guadal upia cylindrica Qrty (S,T)

Guadal upia digitata (Grty) (G

Guadal upia minima Parona (S,X)

Guangxispongia spinalis Wu (X ,2)

Huibaoia exaulifera Rigby, Senowbari-Daryan
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et Liu (G

Imbricatocoelia ramosa Senowbari-Daryan et
Rigby (X)

Imbricatocoelia 9. (Parona) (9

Imbricatocoelia elongata Rigby, Fan et Zhang
(0,X,5,7

Imbricat. irregulara Rigby, Fan et Zhang (X)

Imbricat. obconica Rigby, Fan et Zhang (X)

Imbricat. paucipora Rigby, Fan et Zhang (X)

Imperatoria ?9. (2

Intrasporeocoelia laxa Wu (X)

Intr. hubeiensis Fan et Zhang (S,0,X,T)

L accosi phonella merlai (Parona) (S

Lemonea ? polysiphonata Senowbari-Daryan
Wu (G

L emonea conica Senowbari-Daryan (G

Pachyphleia typica Wu (2)

Parauvanela . (X)

Parauvanella cylindrica Wu (2)

Par. minima Senowbari-Daryan (O ,X,GQ

Parauvanella paronai Senowbari-Daryan et Di
Sefano (O,T)

Pisothalamia spiculata Senowbari-Daryan et
Rigby (T)

Planiguadal upia explanata (King) (G

Platythalamiella ?9. (G

Platythalamiella newelli Senowbari-Daryan et
Rigby (T)

Polycystocoelia of . huajiaopingensis Zhang (T)

Pol ycystothal amia sinuolata Wu (X)

Polycystothalamia . (X)

Polyedra tebagaensis Senowbari-Daryan et Rig-
by (T)

Polyphymaspongia zitteliana (Grty) (G

Preverticillites columnella Parona (O,S,T)

Preverticillites parva Rigby , Senowbari-Daryan
et Liu (G

Pseudoamblysi phonella polysi phonata Senow-
bari-Daryan et Rigby (T)

Pseudoguadal upia al veolaris (Parona) (S,T)

Rahbahthalamia bullifera ( Senowbari-Daryan
et Rigby) (O,T)

Reticul cspongia reticulata Wu (Z,X)

Rhabdactinia depressa Righy, Fan et Zhang
(X,T)

Rhab. sguamata Rigby, Fan et Zhang (X)

Salzburgia ? irregularis Weidlich et Senow-
bari-Daryan (O)

3

Salzburgia ? nana Rigby, Fan et Zhang (X)

Solenolmia ( = Dictyocoelia) permica Senow-
bari-Daryan et Rigby (T,9

Solidothalamia cylindrica (Grty) (G

Solidothalamia lambdiformis Wu (X)

Solidothalamia? micra ( Rigby, Senowbari-
Daryan et Liu) (G

Sollasia abista Rigby , Fan et Zhang (O ,X)

Sollasia cstiolata permica Parona (9

Sollasia ostiolata Steinmann (S,0,T ,X,Q

Soll asia spheroida Rigby , Fan et Zhang (O ,X)

Spica spica Termier et Termier (O,T)

Stromatogloma typica Wu (X)

Styloceelia circopora Wu (Z,S,X)

Stylothalamia elegant Rigby, Fan, Wang et
Zhang (2

Subascosymplegma oussifensis (Termier et Ter-
mier) (T)

Tebagathalamia cylindrica Senowbari-Daryan
et Rigby (T ,X)

Tebagathalamia diagonalis Wu (X)

Tebagathalamia granularis Wu (X)

Tebagathalamia lamella Wu (X ,2)

Thaumastocoelia ? irregularis Weldich et
Senowbari-Daryan (O)

Thaumastocodlia 9. (O)

Tristratocoelia rhythmica Senowbari-Daryan et
Rigby (T,0

Uvothalamia planiinvoluta Senowbari-Daryan
(9

Welteria ? hawasinensis Weidlich et Senowbari-
Daryan (O)
Thalamid gonges in Upper Permian

Changhsngian reef s

Acoording to our examination, the following

thalamid gpeciesfrom the Upper Permian Changhs n-
gian have been confirmed(The letter i ()" indicates
the occurrence locality. L : Lichuan, Hube Province,
China; LA : Laolongdong, Beipei , Schuan Province,

China; Th:

Thailand; X: Xiangbo, Guangxi

Province, China; J: Jianshuigou, Schuan Province,
China; Z: Ziyun, Guizhou Province, China) .

Ambithalamia permica Senowbari-Daryan and
Ingavat- Helmcke (Th)

Amblysi phonella bancacensis Zhang (L)

Amblysiphonella merlai ? Parona (X)
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Amblysi phonella obliquisepta Zhang (L)

Amblysiphonella omanica Weidlich et Senow-
bari-Daryan (2)

Amblysiphonella regularis Zhang (L)

Amblysiphonella 9. A (X)

Amblysiphonella 9. B (X)

Amblysiph. specialis Rigby, Fan et Zhang
(LA)

Amblysiphonella vesiculesa minima Zhang (L)

Amblysiphonella yini Fan et Zhang (L)

Baryspongia beedei Wu (2)

Belyaevaspongia insolita (Belyaeva) (Th)

Carterina gracilis Rigby, Fan et Zhang (J,Z,
LA)

Carterina pyramidata Waagen et Wentzel
(LA)

Colospongia cf. dubia Laube (L)

Colospongia cortexifera Senowbari-Daryan et
Rigby Wu (J,2)

Colesp. gemina (Waagen et Wentzdl)) (Z,L)

Colospongia maxima Rigby , Fan et Zhang (X)

Colespongia 9. (Th)

Colaspongia 9. (2)

Col sspongia spheroida Wu (2)

Colospongia tubiformis Wu (2)

Diecithalamia permica Wu (2)

Discesi phonella asiatica (Fan et Zhang) (L ,X)

Discasi phonell a heteroi deus Wu (2)

Discesi phonella lepida (Zhang) (L)

Discesi phonella orientalis (Fan et Zhang) (L)

Discasi phonella ostiolata Wu (2)

Discosi phonel | a spongiof ormis Wu (2)

Discesi phonella typica (Zhang) (L ,X)

Discesi phonella variabilis (Zhang) (L)

Drupinella irregulara Wu (2)

? Girtyocoelia beedei (Qrty) Wu (Th)

Girtyoccelia fibrilata Wu (2)

Girtyocodlia 9. (L)

Guadal upia cylindrica Grty (2)

Guadalupia irregulara Wu (2)

Guadal upia minima Parona (2)

Huayingia glomerata Rigby, Fan, Wang et
Zhang (J)

Imbricatocoelia elongata Rigby, Fan et Zhang
(X)

Intrasporeocoelia hubeiensis Fan et Zhang (Z,
L,Th)

Monocoelia flata Wu (2)

Neoguadal upiaexplanata Rigby, Fan et Zhang
(X)

Pachycoelia si phonella Wu (2)

Parauvanella cylindrica Wu (2)

Parauvanella irregulara Wu (2)

Parauvanella maxima Wu (2)

Parauvanella minima Senowbari-Daryan Wu
(LA)

Parauvanella minima Senowbari-Daryan) (L)

Parauvanella paronai Senowbari-Daryan et Di
Sefano (Wu) (3,2

Parauvanella 9. (L)

Parauvanella spinocsa Wu (2)

Phraethalamia tubulara Senowbari-Daryan et
Ingavat- Helmcke (Th)

Pinacophyllum orthocera Wu (2)

Pinacophyllum paralledla Wu (2)

Polycystocoelia asiatica (Fan et Zhang) (L ,X)

Pol ycystocoelia huaji aopi ngensis Zhang (X ,Z J)

Pol ycystocoelia sinica Zhang (L)

Polycystocoelia 9. (2)

Polytholcsia tubifera Wu (2)

Preverticillites columnella (Parona) Wu (X)

Pseudodeni ngeria pachyphloeus Wu (2)

Rahbahthalamia bullifera ( Senowbari-Daryan
et Righby) (2)

Rhabdactinia columnaria Yabe et Sugiyama
(X,2)

Rhabdac. irregulara Rigby, Fan et Zhang (2)

Rhabdactinia regulara Wu (2)

Salzburgia irregulara Wu (2)

Salzburgia permica Wu (2)

Solenolmia ?9. (2)

Sollasia angulara Wu (2)

Sollasia irregulara Wu (2)

Sollasia minima Wu (2)

Sollasia ostiolata Steinmann (J ,Z,Th)

Sollasia 9. (L)

Sollasia spheroida ? (Rigby, Fan et Zhang)
Wu (Th)

Sollasia tubiformis Wu (2)

Spinocoelia spinocsa Wu (2)

Stromatogloma typica Wu (2)

Subascosymplegma ? paracatenulata Rigby,
Fan et Zhang (X)

Subascsymplegma 9. (2)

Tebagathalamia minima Wu (2)

Tristratocoelia rhythmica Senowbari-Daryan et
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Rigby (Th)
Uvanella micritica Wu (2)

4 Thadamid gponges in Middle Triassc
Anidan and Ladinian reefs

According to our examination, the following
thalamid eciesfrom Anidan and L adinian reef s have
been confirmed ( The letter in* ()" indicates the oc
currence locdity. A: Northern Alps; D: Western
Dolomite; ID: Itdian Dolomites; H: Hungary) :

Al pinothalamia bavarica (Ott) (A)

Anisothalamia minima Senowbari-Daryan et

al. (ID)
Celyphia ? minima Senowbari-Daryan et al.
(ID)

Celyphia zoldana Ott , Pisa et Farabegoli (ID)

Colaspongia catenulata (D)

Col ospongia catenul ata catenulata Ott (A)

Colesp. catenulata macrocatenulata Scholz (H)

Colaspongia 9. (ID)

Cryptocoelia manon manon (Munster) (A)

Cryptocoelia zitteli Steinmann(D)

Deningeria crassireticulata Senowbari-Daryan

et al. (ID)

Deningeria tenuireticulata Senowbari-Daryan et
al. (ID)

Diecithalamia polysi phonata Dieci , Antonacci
et Zardini (A)

Follicatena cautica Ott (A ,D)

Girtyocoelia ceni pontana Ott (D)

Olangocodia otti Bechstadt et Brandner (ID)

Sestrocatena al pinus (Ott) (D ,A)

Solenolmia (= Dictyocoelia) manon (D)

Thaumastocoelia ?  dolomitica  Senowbari-
Daryan et al. (?, Wu) (ID)

Uvanella irregularis Ott (D ,A)

Uvanella norica Senowbari-Daryan (1D)

Vesicocaulis depressus Ott (A ,D)

5 Thaamid gonges in Late Triassc Carnian
reefs

According to our examination, the following
thalamid species from Carnian reefs have been con
firmed(The letter i ()" indicates the occurrence lo-
cdity. G: Greek idand; O: Oman Mountains; C:
Civetta, Dolomites; D : Dolomites) :

Amblysiphonella o. lorentheyi Vinassa De
Regny (G

Amblysiphonella lorentheyi Vinassa (D)

Amblysiphonella minima Senowbari-Daryan et
Shafer (G

A mblysi phonella strobiliformis Dieci , Antonac-
ci et Zardini (D)

Amblysiphonella timorca Vinassa (D)

Aplincthalamia bavarica Ott (D)

Aplinothal . slovenica (Senowbari-Daryan) (O)

Ascosymplegma expansum Seilacher (D)

Celyphia submarginata (Munster) (D)

Ceotinella mirunae Pantic (G,0)

Colaspongia andrusovi Jablonsky (G

Colaspongia catenul ata catenulata Ott (G

Colespongia cf. elongata (Wilckens) (G

Colospongia dubia (Munster) (D,Q

Colaspongia 9.1 (G

Colaspongia 9.2 (G

Cryptocoelia lata Senowbari-Daryan et al. (G

Cryptocoelia zitteli Steinmann (D ,G,0)

Enoplocoelia armata (Klipstein) (D)

Follicatena cautica Ott (G

Girtyocoelia ostiaesaccus Senowbari-Daryan (G

Prasi phonella amplectens Dieci, Antonacci et
Zardini (D)

Sestrocatena al pinus Ott (G

Solenolmia ( = Dictyocoelia) manon (Munster)
(G,D)

Solenolmia ( = Dictyocoelia) manon manon
(Munster) (C,0)

? Solenolmia ( = Dictyocoelia) manon (Mun-
ger) (G

Stylothalamia dehmi Ott (G

Thaumastocoelia cassiana Steéinmann (D)

Uvanella ? lamellata Senowbari-Daryan (O)

Uvanella irregularis Ott (C,Q

Verticillites 2.1 (G

Verticillites f. cretaceus Defrance (G

Vesicocaulis carinthiacus Ott (G

Vesicocaulis depress Ott (D)

Vesicocaulis multisi phonatus Kovacs (G

Vesicocaulis polysi phonata Dieci , Antonacci et
Zardini (D)

Vesicocaulis reticulif or mis Jablonsky (G

Zardinia ?9.2 (G

Zardinia of . perisulcata Diedi et al. (G

Zardinia . platithalamica Dieci et al. (G
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Zardinia perisulcata Dieci , Antonacci et Zardi-

ni (D)

Zardinia platithalamica Dieci, Antonacci et
Zardini (D)

Zardinia cylindrica Senowbari-Daryan and
Shafer (G

Zardinia 9. 1 (G

6 Thadamid gpongesin Late Triassc Noriarr
Rhaetian reef s

According to our examination, the following
thalamid sponge species from Norian and Rhaetian
reefs have been confirmed ( The letter in* ()” indi-
cates the occurrence locality. S: Scily; A: Northern
Cacareous Alps; N: Nevada, USA; T: Turkey; Y:
Yukon, Canada; G: Greece) :

? Cryptocodlia zitteli Steinmann ()

Al pincthalamia minima (Senowbari-Daryan et

Schafer) (9
Amblysiphonella ?  polyformis  Senowbari-
Daryan et Shafer (9

Amblysiphonella 9. 1 (9

Amblysiphonella 9. 2 (9

Amblysiphonella 9. 3 (9

Annaecoelia interiecta Senowbari-Daryan et

Schafer (A)
Annaecoelia mirabilis Senowbari-Daryan et
Schafer (A)

Antalythalamia riedeli Senowbari-Daryan (T)

Ascosymplegma expansum Seilacher ()

Battaglia major Senowbari-Daryan et al. (S

Battaglia minor Senowbari-Daryan et al. (S

Celyphia ? norica Senowbari-Daryan et al. (9

Cheil csporites tirolensis Wahner (S,GQ

Cinnabaria expansa (Seilacher) (N)

Cinnabaria minima Senowbari-Daryan (G

Colaspongia bimuralis Senowbari-Daryan (Y)

Colospongia cf. menulensis Senowbari-Daryan

et Schafer ()
Colospongia dubia ? (Munster) Wu ()
Colospongia mennulensis Senowbari-Daryan et
Schafer (9

Cribrothalamia madoniensis Senowbari-Daryan
(9

Cryptocoelia crassiparietalis Senowbari-Daryan
et Schafer (9

Cryptocoelia lupensis Senowbari-Daryan (9

Crypt. tenuiparietalis Senowbari-Daryan (9

Discesi phonella ?9. (9

Follicatena irregularis Senowbari-Daryan et
Shaer (S,Y)

Gigantothalamia ovoidalis Senowbari-Daryan
(T

Henricellum of . H. insigne Wilckens ()

Madonia conica Senowbari-Daryan et al. (9

Neoguadal upia ? norica Senowbari-Darytan et
Sanley (N)

Nevadathalamia cylindrica (Seilacher) (N)

Panormida priscae Senowbari-Daryan (9

Paradeningeria alpina Senowbari-Daryan et
Schaer (A ,Y)

Paradeningeria gruberensis Senowbari-Daryan
et Shafer (A)

Paradeningeria 9. (9

Paradeningeria weyli Senowbari-Daryan et
Schafer (A)

Paravesicocaulis multiosculatus Kovacs (S)

Platythalamiella siciliana Senowbari-Daryan
(9

Pol ycystocoelia norica Senowbari-Daryan et Reid
(v)

Polycystocoelia $p. 1 ()

Polysiphospongia  collesanensis ~ Senowbari-
Daryan et Schafer (9

Polysi phaspongia fluegeli Senowbari-Daryan et
Schaer (9

Polytholasia 9. 1 (9

Polytholasia 9. 2 (9

Polytholasia $p. 3 (9

Pseudouvanella parallela Senowbari-Daryan
(T

Salzburgia ?9. (Y)

Salzburgia variabilis Senowbari-Daryan et
Schafer (A)

Solenolmia ( = Dictyocoelia) ?9. (9

Solenolmia . manon (Munste) (Y)

Sollasia ?&f. baloghi Kovacs (9

Sphaerothalamia  vesiculifera Senowbari-
Daryan (T)

Stylothalamia polysi phonata Senowbari-Daryan
(T

Thaumastocoelia ovoidalis  Senowbari-Daryan
(T

Thaumastocoelia ?  sphaeroida  Senowbari-
Daryan (T)
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Uvanella ?irregularis Ott ()

Uvanella ? tegimentopora Senowbari-Daryan
et Shafer (9

Uvanella of . irregularis Ott (9

Verticillites conicus Senowbari-Daryan et
Schafer (9

Weidlichia cylindrica (Senowbari-Daryan) (9

Weidlichia siciliana (Senowbari-Daryan) (9

Welteria ?9. (9

Yukonella rigbyi Senowbari-Daryan et al. (Y)

7 Comparioon of the regd thdamid gponges

60%

[55.50%

50%

40%

30%

20% 16.20%

Species lasted down

10%

0%
P,

Periods

Text-fig. 1 Reefd thdamid sponge soecies lasted into late period
P, = Early Permian; P, = Midde Permian; P; = late Late Permian

of different periods (Changhsingian) ; T, = Early Triasic; T, = Anian - Lardinian;
Tc = Carnian; Tn = Norian Rhagtian
As sen from Table 1 , the Pecies diversty of
Table Thalamid sponge species of Permian and Triassic periods
. Early Midde Late Midde . Noriarr
Period . ) . o Carnian .
Permian Permian Permian Triassc Rhaetian
Totd
) 9 111 84 22 44 63
Pecies
eciesfrom
¥ ] 5 18 0 7 1
last period

reefd thdamid gonges was the lowest in Early Permian,
but highest in Midde Permia.

As sen from Text-fig. 1, only 16.2 % of Midde
Permian reefd thdamid gecies lasted into Late Permian.
No Late Permian regfd thdamid ecieslaged into Trias
dc. Only 2.3 % of Carnian reefd thdamid gponge secies
lasted into Norian Rhagetian.

Higd and Stanley (1984) once suggested ome Gri-
tyocoelia lasted into Triassc. But daterward Higd
(1994) gave up such view of point and regarded Triadsdc
Girtyocodia as homonym of ome Permian thaamid

goonges and the smilarity between the Triassc Amblysi-
phonella, Colspongia and the Permian Amblysi-
phonella, Colospongia were just morphologica .

Permian Triasdc evolution of reefd thdamid gonges
indicates three extinction events: the first at the end of
Midde Permian, which killed 83.8 % of the Middle Per-
mian reefd thdamid gonge gecies; the seoond at the end
of Late Permian, which killed 100 % of the Late Permian
reefd thdamid gecies; and the third at the end of Carni-
an, which killed 97. 7 % of the Carnian redfd haamid

goedies.



