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(Phillips, 1836), Delepineineae gen et. sp. ind., Geniculifera sp. ind., Dictyoclostinae gen et sp.ind., Buxtonia sp. ind., Marginatia vaughani (Muir-Wood,
1928), Marginatia sp.ind., Tomiproductus elegantulus (Tolmatchoff, 1924), Tolmatchoffini gen. et.sp. ind. Pustula cf. P. altaica Tolmatchoff, 1924,
Pustula cf. P. kondomensis Sarytcheva, 1963, Pustula spp., Schellwienella sp. A, Derbyiidae gen et sp.ind. Rhipidomella michelini (Leveille, 1835),
Rhipidomella sp. A, Rhipidomella sp. B, Schizophoria (Schizophoria) resupinata (Martin, 1809), ? Ptychomaletoechia sp.ind., Hemiplethorhynchus
crassus Gaetani, 1968, Rossirhynchus adamantinus Gaetani, 1964, Paraphorhynchus aff. P. elongatum Weller, 1905, Athyris sp. ind., Cleiothyridina
kusbassica Beznosva in Sarytcheva et al., 1963, Gerankalasiella sp. ind., Composita megala (Tolmatchoff, 1924), Composita subquadrata (Hall,
1858a), Densalvus sp. ind., Martinia sp. ind., Ectochoristites sp. ind., Prospirinae gen. et. sp. ind., Athylepherous sp. ind., Parallelora sp. ind.,

Unispirifer (Unispirifer) striatoconvolutus (Benson & Dun in Dun & Browne, 1920), Unispirifer sp. A, Unispirifer sp. B, Imbrexia sp. ind., Fusella sp.

ind., Syringothyris carteri (Hall, 1857), Syringothyris skinderi Sokloskaja. 1963 in Sarytcheva et al., 1963, Pseudosyrinx sp. ind.
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Subfamily Cleiothyridininae Alvarez, Rong & Boucot, 1998
Genus Cleiothyridina Buckman, 1906
Type species - Atrypa pectinifera de Sowerby, 1840
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Genus Gerankalasiella Gretchishnikova, 1996
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Subfamily Spirigerellinae Grunt, 1965
Densalvus sp. Ind.
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Marginatia vaughani (Muir-Wood, 1928)
1905 Productus cf. P. martini Vaughan, p.288, pl. 25, figs. 2, 2a.
1906 Productus cf. P. burlingtonensis Vaughan, pl. 2 (1905), p. 128.
1911 Productus burlingtonensis Reynold & Vaughan, p. 364.
1911 Productus burlingtonensis Delépine, p. 392, pl. 13, figs. 3.
1915 Productus burlingtonensis Vaughan, p. 7.
1915 Productus cf. P. martini Jarosz, p. 71, pl. 10, figs. 20, 20a.
1928 Productus vaughani Muir-Wood, pl. 2, figs. 12a, 13a.
1963 Marginatia vaughani Sarytcheva in Sarytcheva et al., p. 193, pl. 29,
figs. 1-4; text-fig. 83.
1968 Tomiproductus vaughani Gaetani, pl. 48, figs., 1-7; pl. 49, fig. 1;
text-fig. 5.
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Subfamily Prospirinae Carter, 1974
Prospirinae get. et. sp. ind.
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Genus Atylephorus sis De Koninck, 1883b
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Genus Paralellora Carter, 1974
Type species- Spirifer marionensis Shumard, 1855
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Superfamily Spiriferoidea King, 1846
Family Spiriferidae King, 1846
Subfamily Spiriferinae King, 1846
Genus Ectochoristites Sokloskaya, 1941
Type species- Ectochoristites wattsi Campbell, 1957
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Unispirifer (Unispirifer) sp. A
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Genus Unispirifer Campbell, 1957
Type species - Spirifer striatoconvolutus Benson & Dun, in Benson,

Dun & Browne, 1920
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Unispirifer (Unispirifer) striatoconvolutus
(Benson & Dun in Benson, Dun & Browne, 1920)

1920 Spirifer striatoconvolutus Benson & Dun in Benson, Dun & Brown,
p- 350, pl. 20, figs. 7, 8.
1957 Unispirifer stratoconvolutus Campbell, pl. 14, figs 1-9; text-figs. 10a,
11, 12.
1968 Spirifer missouriensis Gaetani, pl.52, figs. 6-7.
Cond 35 oy b3t (ol (B ol 93 g ,m Cand 53 3o oyl —

Vo¥



S el b

Imbrexia sp. ind.
35,5 o0 Sl ol 5 (B S5 e 55 O3t s 520 014 ol —
sdge o> Sl oyl Ol (518 sad 55 Lo guaben 60l Ly, 3 0ckiS
A:'-LZJ:CJBL&%)}CM»:‘L;A;gwﬂy}:)‘:ﬁdeéﬁJ
.\5};&“u.elﬁ,J,“u‘,._;uu&w.w\s»v—vxw;wﬁ,u
Sl 5 dad a3l 95 oy ¥ sl W g U o by 5 Sl 53,1 Crs
Gk 0 55 508 FA Ll sl el 4l 53 CIEI Sl oS Jols
o LA Ll 30e VFNP L3l 6y 53 iy sl Lol sl 1 alols
5,8 0o 1y RS L iy b ol MelS” slss slls 3
sl o IS a3 03,88 Gl Slomies gyl (oS0 alS 3 s Sl 5
.u,\u,u,:m(..a;tun,..aﬁuu,.ulw,?ﬂ;usqsﬁ&;bdm,a’
YIAY 55 (Sl glse iz Ol 53 (655 0 0y s it Wo i pl (s
OF S8 55500 o 3 el 1 620 s
Superfamily Paeckelmanelloidea lvanova, 1972
Family Storphopleuridae Carter, 1974
Subfamily Bashkirinae Nalivkin, 1979
Genus Fusella M’Coy, 1844
Type species- Spirifera fusiformis Phillips, 1836
s S n Sl I IS G5 o 53 Sl (S S 651l 2inogi —
3uomn o S g Tl Cnds Gl i 5 Sk S s 5 A B oS
A5 1Yol bl Lo 5 5 Ll Wb 53 Gras (oS SasLS 1l 5
53does 1aad € 55 45 dieas suate 5 03l Slay ) @lyls Lagsl 3 sh o wlis
23 lalas IS blad & 5 531y KK ) byl e eSe S
Db B8 00 Jusb s Sl a5 5 sh g et 2y S
wn gy Jsb 53 S Gl Al amio Glaadle Glhls S5 03, 5 o atusy
el Bl 528
Fusella sp. ind.
Ot e 5l cOlaals (5 ln L5 01 T alaie 2 oulidiiady b i —
S 93 5 0l iS Bl Do S ,m Cand )3 st Do oIl teogi —
3o Ly paste Gla)ly 5 byl by (s oy S 55 Wl S8
bl 5tz 4t ligs 5 Sl lagil (65, kS VY apde 50 Dl 55l A 6
S gr ol 1 oS aaleY s
oL odsl sl Fusella sp. Ind. s oldlsia g ol 4> Gbgud —
GANF Ol G slaesST cDlaals 1T chis Sk Ll 58
0 s S sLeSaT 51 Fusella fusiformis (M? Coy, 1844) .Cwl odd
o ol S)F (OedSH Bolland,
31 Fusella rhomboidea  (Phillips, 1836) (Waterhouse, 1970)

Yorkshire

A1 Fermananagh o555 ;> 5 (Brunton & Champion) 59 —cp 3y
Fusella extrara Bassett & Bryant, 2006 (Brunton, 1984) Coul ol u.i,l;f
(Bassett & Bryant, 2006) <l ots 315 Wzl 5 53 Soslogs op s s s
(Kuznetsk) ¢Sz ) 5" 4 > ,aw S s Fusella pesasica (Tolmatchoff, 1924)

(Sarytcheva et al., 1963) ol ol u:)\f 4o g
Fusella  biplicoides  (Weller, 1914), Fusella  praeulbanensis
(Bublitschenkov,  1955), Fusella praeulbanensis praeulbanensis
1955), Fusella
(Gretchischinkova, 1966), Fusella ulbanensis (Bublitschenkov, 1955),

(Bublitschenkov, praeulbanensis convexa

Fusella (?) insueta Gretchischinkova, 1966, Fusella ussiensis

AR

Unispirifer (Unispirifer) sp. B
oS 5 s S ge Il slagl ghls 5 v e Do oIl togi —
Sl 203 Gom Cad 53 o plaes b S A aed b Do Sl
5 O3S WS WS S il 8 Gl Sl s S S e Sl Jls,lS
S e (oS 5 labE 5 S S el el e e 3 Gas oS
Wl i 3 o SO 1S 0528 5 oniS Jot Vo b ol
g 31 0s 4L 53 ol 4L g3 s o3l Sl lasy glyls Sl 5
e 6 Sle ol Glols o S g 355 o ot sl 3 s e ear /0
Y ¥ eyl oy sde LSV A syl b a9 5 Sl lasla s
Coad )3 (oS8 4S5l bl (55 3o F -0 5 S pw (g5, 1S 3o
(il 03y 55 5 Geoos JUgueT IS 5 el S Dli ghyls S
wﬂyo}ﬁpy}gﬁaﬂJaﬁ.:ﬁf@ﬁi»dbw.(iuf):w)ﬂfd\
Y JS8) ol 8 o8 st [ 4y 5 b (G165 Dol
ol ol Unispirifer (Unispirifer) sp. B ru Cas Ol pl ys 45,? ol v —
5 glatla g5 Sl Oluds s Unispirifer (Unispirifer) sp. A L oT &l o
a3 wsle 48 Sl L6 il glacy, 5 LS 5 Sle e ST
L Unispirifer (Unispirifer) sp. B (’U Lo old (oo § 43}? ol el Sl
(Unispirifer)  striatoconvolutus  (Benson & Dun in  Benson,
sdaze gy 5 Sle w5 w3 Sl 5 5525 45 Dun & Browne, 1920)
Slae i 3 5m g ¢ Jotls (b IS 51 e ol Do slize (s VoA I i)
el 5 oy Spirifer striatoconvolutus s sl
s> Unispirifer (Unispirifer) sp. B ;L sl 5! s ombibaing 9 (LU j2> b i’ —
lokioy s 5 Al glao ST cOlhals 01 T oo 53 Syl 5le D1l 50 8
(Tournaisian) -y 5, 5 $om —
Family Imbrexiidae Carter, 1992
Genus Imbrexia Nalivkin, 1937
Type species - Spirifer imbrex Hall, 1858
s S s S5 m Cannd 53 46555 b Lo g0 oo 0101 2k —
Gl Sslime Dt (o8 Sl gl Cup S oS 5 Bl 58 ke
S U 58 e aas cCans U sls ) Lose Slas Vb bt LUl
ol Do glagly 5o oLl Cdo e a3 Sl Lbas S
g b ol le SUbeS .ol Goos s 5 3503 IS5V e oy e
Sl glaaad ol 4 lags b esle Sl 55 e S 3 S Sos tines
Gl ol jahe 5 oS 20 5 03,85 2y 4 (sl Cdon (oS5 S 3
el asle 5l 0Ms arliss Sl LBl Lol siae salinS” glyls b
Ay ok s Cans Al Jols S S Sl 5 s e pa8
I3 ol sS (Jls Cad 53 S STl a3 wyp g T o)
el 05 58T UL s dmds 5 2k 1 (Y sSis!
e i &S s Imbrexia  Cass  Nalivkin  (1937) eew —
ol osls =5 T Ss 008 S8 ulul |, Spirifer Sowerby, 1816
Sl cathyyp o> Ay bl asls 5 L w5l (gaae (sla S
o plops C;)y@él{ Sl sl y3 Dods 3,05 345 dﬁi)l;;hlfjxj.a Sl
Ueemen g Spirifer Sowerby, 1816 4.4 31 Imbrexia 4> Sl oS iy
=1y 4 Imbrexia .ol o Lulis 16 Unispirifer Campbell, 1957 gl v Sl
wbygp ey r.la..a Aay bt 59 Ll 4 Spiriferiae gls J,fu_: B
BB s S Sl g 5 Sl kS 5 ol e S 5 A 3y s
O JSK2) Sl s



cee Ul glRols 003l 5> o) s S Sl 3929551 10 (59 Susilatiuuw esllbo

Pseudosyrinx sp. Ind.

Wl Vg 53 Odo (5,8 ST (oo 55 oo clow 50 o510 shno gl —
I @g.w S .l (uniplicate) b& G @A Cend 5> Ly b
Lol g 0T 53 g s sl Slo Ll 55505 iy 5 0t 5 (bos s
el Gas (S5 S5L WS o S ol 03,5

Ny %K@%;A)Pﬁ}:jlawfg.bd;aﬁhAA:SQB@.L’«A.{
Al 53 aS Sl sl Cand js g 9 Sy ey Jels Ol .l
szwgiaf.m)@ﬂégﬁj:s&éUFQQT:\M@_}L?M
ol 05 8725 0 Jb s Olis g0l iS5 iy Sls Olomios glyls Jstls
by S e B el Ll 53 s s S5 (113 (2 a5 &S
OV 517 (sl JSK8) ol (o1 Connd 3 (1t 2 pela
GlaesST WOlal 3 Db sl Gl oSgmmsdsn i it g —
Pseudosyrink slas 8 355 o0 ol F ¢Sl Lsle o3 DI ,T 5, 5
missouriensis Weller, 1914; Pseudosyrinc keokuk Weller, 1914; P. gigas
(Se e R 03 s s o0 0> Weller, 1914; Pseudosyrinx sp. Weller, 1914
S5 o LSyl o8 3 & Ll 3oS Weller (1914) by
Wl edd S Carter (1999) Lwg 5 edd Z3L 35558
;! Pseudosyrinx cf. P. missouriensis Weller, 1914, Pseudosyrinx sp.
.(Isaacson & Dutro, 1999) ol eli u’:)\f Floss Lile os Ld g,
O95bT 4= 33 Lol L5k 53 Gsd g o9 25 ome > Pseudosyrin sp.ind.
{(Chen et al., 2005) Coul 0l 3,8

03939451 2 b LT Cuies —F
oo 3 eslimal Lot il slawi S 5 i olelid I e d s ol s
Unitary Associations method of Guex (1991) , Savary & Guex (1999)
€l b feud MO Cm S30 S (Bl Sl glde
Sl ol 1L Hammer et al. (2001) L o5 PAST i3l o5 55 Ao
e olels a4l oplps Led 055 0mw 3 ¥ (V4 5A gl IS2)
4S” Schizophoria (S.) resupinata-Pseudosyrinx sp. ind.:.UA1{ 5w —
el L3l BT 2o A 4 Glaze
&lxze <5~ Composita subquadrata-Geniculifera sp. ind.:UAS2, 3 & 5 j& w5 —
203 HUAL sl 51 Jidw doly ol ool Wil odeld (glil 51 2 VF
5 E
Cleiothyridina kusbassica-Unispirifer (U.) striatoconvolutus p o 095 Sms ) =
OAJSE) 3,8 o 2 551 B3ke slgl BV (g 2o Ve v 550 &S

SN o 3 imd Glg (S8 (1ol 0s 3L slas gy 5T slaei Sty
e s 9 355 e el G E S (S s Sl 520 6 505 6T
Hemiplethorhynchus crassus Gaetani, 1968, Rossirhynchus adamantinus
Gaetani, 1964, Cleiothyridina kushassica (Beznosnova, 1963),
Unispirifer (Unispirifer) striatoconvolutus (Benson & Dun, 1920) and
the genera Ptychomaletoechia and Atylephorus (e.g., Gaetani, 1968;
Sartenaer & Plodowski, 1996; Savage in Williams et al., 2002;
o ) 4;}5 93 oL odsl sl Shioet al, 2005; Polataev, 2006).
SRS o oS el 53 5 09w 5 s deld 4> Ptychomaletoechia sp. ind.
s Ll O 5T 5 oSl L5l
35395 3 bl 3 4095 St ) Tumo ) (5599951 i —0

3L 6550 edias 0L Seminfaunal (gladsSTls g, 15T Sl 4 enl 59

Sipss s (Tolmatchoff, 1924), Fusella ventricosa (De Koninck, 1870)
(Gretchischinkova, 1966) sl sl C3L o T
iS5 Syringothyris slaeSaT 31 Fusella mucronata Waterhouse, 1966
Fusella holdhausei (Yugan, 1986)¢ .o ;3 (Waterhouse, 1966) Cowl ol ably
opss 3 Fusella yaliensis (Yang, 1980), Fusella transversa (Jin, 1985)
«Jin & Waterhouse, 1986) Conl otd 3,18 &5 5 ps U ol
Fusella cf. F. transversa (Jin, 1985), Fusella sp. Ind., Fusella xianzaensis
sl 0ds 8 Cl s sl U GBS 5y Sl (Yang, 1938)
4L a5 S s Fusellayalinsis (Yang, 1980), Fusella transversa (Jin, 1985)
Fusella taidonensis .ol odi 3,15 < o> L3 Qomolongma
cre- Baisha ¢ Jinbo s Yajia a>U 5T iz S7 5 (Tolmatchoff, 1924)
sles! 31 Fusella llanoensis Carter, 1967 (Liao et al., 2006) &l ol J‘J‘)?
(Carter, 1967) ol odis Ji)\f (Late Kinderhookian) Jlf},a)u\.,.f
BTN
Order Spiriferinida Ivanova, 1972
Suborder Spiriferinidina Ivanova, 1972
Superfamily Syringothyridoidea Frederiks, 1926
Family Syringothyrididae Frederiks, 1926
Subfamily Syringothyrididnae Frederiks, 1926
Genus Syringothyris Winchell, 1863
Type species - Spirifer carteri Hall, 1857, pro Syringothyris typa
Winchell, 1863
(S S 3 B Tl Gyl Gladaie (gdei gy Ol tolasie —
(ol Cuns (S35 &S5 51)19) S8y G ol Comd 53 Sy
mi,t,;gl.wtuw;msﬂugw)p@f@@.ﬁ.usf
Syl jaie Al (WS JWs )8 el s g g cOle (nl USTTK &
3508 phie 53 ool Goes ot Ll 685 e S 3 (oS ST
el 0B ST &5 gyl 5 IS5 ol e s 03405 B U Sl o
Ol s ¢ oo e HlS 5 3,15 3.5 oo e (53 53 iy b
el oo Cilgz 53 0l g 9 ol oy VPV s s Ol 5]
b ake Shs Silmio lols (15 S 55 oS0 aiS 3810 Olasin —
dtes (oS E1 5 a5 oSS o (81513 Il A3 Dl (ol 055593 o8
(Plates 6, 7; 10 5)¥ sla |S2)
4 6ok Cals Olglp adlas I e O1pl 53 edd 3L 48 ew —
Ol lS 5 & bl bl 4 Syringothyris carteri (Hall, 1857)
Syringothyris altaica ol Cos Ol 5l 55 sl 3L Ky s e Olis
Al Gga5 b3y odd )15 (Gaetani, 1968) Law s 8 Tolmatchoff, 1924
68 3)ls Dl Lol 03 rke 5 el 03y et 53 48 8 515 anlllan 355
Syringothyris cf. S. cuspidata curvata Frech, 1916 4 505 L Ol 51 55 o dd cdalice
.(Ahmadzadeh Heravi, 1971) 3,15 &5l Uyl zol 059 3¢S 58 53
SubfamilyPermasyrixinae Waterhouse, 1986
Genus Pseudosyrinx Weller, 1914
Type species - Pseudosyrinx missouriensis Weller, 1914
UKo o e b s st (oSCE 4S5 55 b Lo g 03101 2iladien —
5 pISB I b el DS g LIl 5 g 5 il 5 0isST oS sl
23 Lyl amds 553 (oS 855 b s oo ABL B3 IS Lyl oS
ol sl (ouST30) 5 515 (laanmale Comd o sl nSG s B 0355 o
\oF



S el b

L 4
4b = oS 355 0 0315 OLES 3,715 Hls gad 53 0dd 3L (Gla i 4 2 bl
OLES Ul 5 gy S5 T o b (635 a5 4y S O3 53 O 5
o 0 1y e (035 48 sazme ) 93 35 10 51 ey sems 53 a3 o8
S KT Jled 5 Olnl o () S5 Sl 5 dan oo DL 1S 0T Jlet
AT Jed 5 Gl o 3 Olpl 35 ks Z3L sl S bl ol
Ll Jls S8 0T 4 Cals g S 5175 3o ol ol S0k 5 30
oS Lok 03 2.8 Cosmopolite Slgr oy 4 b S 3L 7F 55>
Wi bl s Cald ol ol s el bl Jsb s WLSTG )
don g okd g1y ge d 33 okd 3L 0120505 5 WS saa S

.(Brenckle et al., 2009) )5 Ciilae SGUSS L baay s
b LIT 5 00,10505 515 5551 5 sl s,Y 4 5 8 blizal ;b 015 0
U5aS asle Job s (550l s abys p 8 GOl b s 55 0L
w8 I FF0 000 LUl ar sla s e esgdos 53 lagyY ol 5 Lleds Jie
Sl ol s zEBL s ol oablie gl lacals 5 g aosls .l
Sldalie p slzal 5 Gass ol wlel » (Muttoni et al., 2009) s,ls
SUIS 3 UaaS asb )3 Lan S 0l 53 Oyl umdge 4y 5o (S 5SS
Zanchi et al. (2006) (Ruban et al. (2007) Kiessling (1999)
Ol gl - Cusd 5o s sua5 Brenckle et al. (2009) s Mottoni et al. (2009)

g gmonls Sl Y S 5 T i S 0k s

adlas g dibie (brle ik o) S

clllan 3 50 azlate J§ 8 51 ol -y IS

VoY

s gn 3L e 6 53 (6531 OLETL T ol Gar oS Laos 65 3 Lo
S8 Sl 5l S Al 3BT e Y ee 53 s 558 5 s serma 3L 655
Ot b e il 3l Lases (65 i ede BB 5l 6 za V8 BAFY o Gas ys .l OT
Cleiothyridina, Composita, Ws s 551 5 31 48 ol Lo 5 ¢S 5o L3le o 5
Lamellosathyris, Ectochoristites, Parallelora, Unispirifer, Voiseyella,
Sl penl (sl ol qu » > Rossirhynchus, Hemiplethorhynch
e by 2wl i 5 Syringothyris, Pseudosyrink (gls e dibe 53T 5 55l
Shoir Bl Ges oS s S8 S ol e
L. ol Leptagonia, Pustula, Geniculifera, Marginatia, Tomiproductus
{(Bahrammanesh, 2011) tiws Ges oS sl T 5 VL 551 L

P JC T oW PRPRCO- X SR B

o (I il Slalllae 5 5 i S Sl sS Ty plals 1w
LSy ool e A8 GLeld Obe ) 53 3558 ) O55Cs)
13 0,6 g SIEXCEl Jgor &5 3l 0k 5518 Lis 53 6 05 i S
lelid 5 i S 53 3558 WO Olgzr 53 0586 ) oSS &
Olslasl L (Gaetani, 1965; 19668 oladlas) Ol ) 53 sk 5L (gl Lok
«((Angiolini et al., 1999; Gaetani et al., 2004) Ok.S'L Plodowski, (1968)
45 5 (Sarytcheva et al., 1952, 1963; Poletaev, 2006) 4wy,
Chen & Archbold, 2000; Chen, 2004;) > «Sanlanci, 1974)
J& «Chen et al., 2005, Jin & Waterhouse, 1986; Zou et al., 2005
Gupta &  Waterhouse, 1985;)  ,..iS  «\Waterhouse,  1966)
AL O g (Yanagida & Sakagami, 1971) ;) (Garzanti et al., 1991
o «Yanagida, 1965) 5 «(Wongwanich et al, 2004)
Legrand Blain, 1971a, 1974, 1985;) .|l «(Mergl et al., 2001)
b «(Kora, 1995) ,.2s (Racheboeuf et al., 1989) Ls «(Brice et al., 2005
Carter, 1972, 1974, 1988,1991,) Lt ¢\ T ( Legrand Blain etal., 2000)
Martinez Chacon & Winkler) -.s15,T (1992, 1994, 1999; Weller, 1914
Ji5» (Fujikawaetal.,2003) s sJ 5 ((Isaacsonetal., 1999) L «(Prins, 1998
Ul sl (Sour Touvar, et al., 2005) <S;Ss «Chen et al, 2005)
ouis‘ (Campbell, 1957; Roberts, 1971, 1980; Thomas, 1971)
4.l,3 «Brunton, 1968, 1982; Brunton et al, 1993)
¢§UL‘ (Legrand Blain, 1971, 1974; Legrand Blain et al., 1984, 1995)
Oliwyls  ((Legrand Blain, 1991, Sartnaer & Plodowski, 1996)
(Pasini &  Winkler  Prins, 1981) Ukl (Zakowa, 1988)
Spain  Martinez Chacon & Winkler Prins, 1977, 2005;) Ll
B ;,sjf B ol 4wl 5,5 (Winkler Prins & Martinez Chacon, 1999
A La 13 goi | PAST (Hammer et al., 2001) ,l}lp; Loy
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.(Bahrammanesh, 2008)

o5 55 i 3) S e pblie -0 JS
S s OV 5 (AL(YF=VFY &gl ojled)
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Plate 1

Plate 1: (a—g) Marginatia vaughani (Muir-Wood, 1928). Abrendan section. (@) MPUM10495(IR996-10A),
articulate specimen, dorsal view. (b—c) MPUM10504(IR996-10B), external cast of a dorsal valve. (b) ventral
view. (C) anterior view. Simeh Kuh section. (d—e) MPUM10503(S25A), articulate specimen. (d) ventral view. (e)
dorsal view. (f-g) MPUM10502(S30D), articulate specimen (f) ventral view. (g) dorsal view. (h—j) Marginatia
aff. M. deruptoides Sarytcheva in Sarytcheva, Sokolskaya, Beznosova and Maksimova, 1963. Abrendan section.
(h) MPUM10513(IR989-309), ventral valve, anterior view. (i) MPUM10511- (IR990316), ventral valve,
anterior view. (j) MPUM10514(IR995-316), ventral valve, anterior view. (k—q) Tomiproductus elegantulus
(Tolmatchoff, 1924). Abrendan section. (k—I) MPUM10515(IR989- 321), articulate specimen. (k) ventral view.
(1) dorsal view. (m) MPUM10516(IR994-365), articulate specimen, ventral view. (n) MPUM10519(IR997-6),
cast of a dorsal valve, dorsal view. Simeh Kuh section. (0) MPUM10517(S10N), articulate specimen, ventral
view. (p—) MPUM10518(S26C), articulate specimen. (p) ventral view. (q) dorsal view. (r) Pustula cf. P. altaica
Tolmatchoff, 1924. Abrendan section. MPUM10523(IR1042-300), ventral valve, ventral view. (s—=w) Pustula sp.
ind. Abrendan section. (s) MPUM10526(IR990 317), dorsal valve interior. (t) MPUM10528(IR1044B- 300B),
dorsal valve, dorsal view. Simeh Kuh section. (u-v) MPUM10525(S33M), articulate specimen. (u) ventral view.
(v) dorsal view. (w) MPUM10527(S35E), ventral valve, ventral view. (x) Brochocarina sp. ind. Abrendan section.
MPUMI10531(IR996-7), internal mould of a ventral valve. (y-z) Schellwienella sp. ind. Abrendan section.
(y) MPUM10538 (IR989-328), dorsal valve interior. (z) MPUMI10535(IR1008-300), ventral valve, ventral
view. (aa—dd) Rhipidomella michelini (Léveillé, 1835). Abrendan section. (aa—bb) MPUM10539(TR989-344),
articulate specimen. (aa) ventral view. (bb) dorsal view. (cc—dd) MPUM10541(1R989-349), articulate specimen.

(cc) ventral view. (dd) dorsal view. All figures X 1. Scale bar 10 mm.
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Plate 2: (a-e) Rhipidomella
michelini (Léveillé, 1835). Abrendan
section. (a) MPUMI10543 (TR989-
126), dorsal valve interior. (b-C)
MPUM10540(IR989-405), articulate
specimen. (b) ventral view. (c)
dorsal view. Simeh Kuh section.
(d—e) MPUMI10542(S10D), articulate
specimen. (d) ventral view. (e) dorsal
view. (f-g) Schizophoria (Schizophoria)
resupinata (Martin, 1809). Abrendan
section. MPUM10548(IR1042-26),
articulate specimen. (f) ventral view. (Q)
dorsal view. (h—k) Hemiplethorhynchus
crassus Gaetani, 1968. Abrendan
section. (h—j) MPUMI10550(IR980-3),
articulate  specimen. (h) ventral
view. (i) dorsal view. (j) anterior
view. (k) MPUMI10551(IR997-40),
ventral valve, ventral view. (I—x)
Rossirhynchus adamantinus Gaetani,
1964.  Abrendan  section.  (I-m)
MPUM10558(IR989-352), dorsal
valve. (I) dorsal view. (m) anterior
view. (n-p) MPUMI10556(IR1041-2),
articulate specimen. (n) ventral view.
(0) dorsal view. (p) anterior view. (q-r)
MPUM10557(IR1042-315), articulate

specimen. (q) ventral view. (r) dorsal

view. Simeh Kuh section. (s-u)
MPUMI10555(S7A), articulate specimen. (s) ventral view. (t) dorsal view. (u) anterior view. (v—x) MPUM10573(S7D), articulate
specimen. (v) ventral view. (w) dorsal view. (x) anterior view.(y—aa) Paraphorhynchus aff. P. elongatum Weller, 1905. Abrendan
section. MPUM10562(IR980-8), articulate specimen. (y) ventral view. (z) dorsal view. (aa) anterior view. (bb—cc) ?Athyris sp. ind.
Abrendan section. MPUM10574(1IR998-314), articulate specimen. (bb) ventral view. (cc) dorsal view. (dd—gg) Lamellosathyris
lamellosa (Léveillé, 1835). Simeh Kuh section. (dd—ee) MPUM10579(S37F), articulate specimen. (dd) ventral view. (ee) dorsal view.
(ff-gg) MPUM10580(S37G), articulate specimen. (ff) ventral view. (gg) dorsal view. (hh—00) Cleiothyridina kushassica Beznosova in
Sarytcheva, Sokolskaya, Beznosova and Maksimova, 1963. Abrendan section. (hh—ii) MPUM10563(IR984-150), articulate specimen.
(hh) ventral view. (ii) dorsal view. (jj—kk) MPUM10564(IR989-366), articulate specimen. (jj) ventral view. (kk) dorsal view. (Il-mm)
MPUMI10565(IR998-1), articulate specimen. (Il) ventral view. (mm) dorsal view. Simeh Kuh section. (nn-00) MPUM10566(S17A),
articulate specimen. (nn) ventral view. (00) dorsal view. (pp—rr) ?Cleiothyridina sp. ind. Simeh Kuh section. MPUM10581(S11A),
articulate specimen. (pp) ventral view. (qq) dorsal view. (rr) anterior view. (ss-vv) Gerankalasiella sp. ind. Simeh Kuh section. (ss—tt)
MPUM10570(S18C), articulate specimen. (ss) ventral view. (tt) dorsal view. (uu—vv) MPUM10571(S20D), articulate specimen. (uu)

ventral view. (vv) dorsal view. All figures X 1.
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Plate 3

3.3 mm

———d.0 mm L 4.0 mm

——— 4.0 mm

Plate 3: (facing page): (a—h) Composita megala (Tolmatchoff, 1924). Abrendan section.
MPUM10585(IR1042-303), transverse sections of an articulate specimen at (a) 1.1 mm, X3, (b)
2.1 mm, X3, () 3.5 mm, X3, (d) 4.2 mm, X3, (e) 4.2 mm, X5, (f) 4.9 mm, X3, (g) 6.1 mm, X3,
(h) 6.8 mm, X3, from the umbo. (i-m) Composita subquadrata (Hall, 1858). Abrendan section.
MPUMI10676(IR1044- 305), transverse sections of an articulate specimen at (i) 2.1 mm, X4, (j)
2.9 mm, X4, (k) 3.7 mm, X4, (I) 5.2 mm, X3, (m) 6.4 mm, X3, from the umbo. (n—0) Composita
aff. C. pentagonia (Weller, 1914). Abrendan section. MPUMI10600(IR1041-49), transverse
sections of an articulate specimen at (n) 1.2 mm, X3, (0) 2.4 mm, X3, from the umbo. (p—aa)
Ectochoristites sp. ind. Abrendan section. (p—w) MPUM10677(IR1041-24), transverse sections
of a ventral valve at (p) 0.9 mm, X4, (q) 1.3 mm, X3.5, (r) 1.8 mm, X3.5, (5) 3.2 mm, X2.5, (t)
3.8 mm, X2.5, (u) 4.9 mm, X2.5, (v) 5.6 mm, X2.5, (w) 6.3 mm, X2, from the umbo. (x—aa)
MPUM10678(IR1044-37), transverse sections of a ventral valve at (x) 1.2 mm, X2, (y) 2.5 mm,
X1.5, (z) 5.0 mm, X1.5, (aa) 5.9 mm, X1.5, from the umbo. (bb—dd) Unispirifer (Unispirifer)
striatoconvolutus (Benson and Dun in Benson, Dun and Browne, 1920). Abrendan section.
MPUMI10681(IR994-335), transverse sections of a ventral valve at (bb) 2.3 mm, X2.5, (cc) 4.6
mm, X2.5, (dd) 4.5 mm, X2.5, from the umbo.
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Plate 4

(a-c) Composita aff. C. pentagonia (Weller, 1914). Abrendan section. MPUMI10602(IR1041- 306),
articulate specimen. (a) ventral view. (b) dorsal view. (c) anterior view. (d-e) ?Densalvus sp. ind. Abrendan
section. MPUM10604(IR998-4), articulate specimen. (d) ventral view. (e) dorsal view. (f-i) ?Iniathyris
sp. ind. Abrendan section. (f-g) MPUM10606(IR985-17), articulate specimen.(f) ventral view. (g) dorsal
view. (h-i) MPUM10607(IR989-420), articulate specimen. (h) ventral view. (i) dorsal view. (j-I) ?Tenisia
sp. ind. Abrendan section. MPUM10608 (IR1041-36), articulate specimen. (j) ventral view. (K) dorsal
view. (I) posterior view.(m) Kisilia sp. ind. Abrendan section. MPUM10615 (IR1046-28), ventral valve,
ventral view. (n-p) Ectochoristites sp. ind. Abrendan section. (n-0) MPUM10610 (IR1041-3), articulate
specimen. (n) ventral view. (0) dorsal view. (p) MPUM10611(IR1041-35), articulate specimen, ventral
view. (g-S) Parallelora sp. ind. Abrendan section. MPUM 10616 (IR985-6), articulate specimen. (q) ventral
view. (r) dorsal view. (s) anterior view. (t-z) Unispirifer (Unispirifer) striatoconvolutus (Benson and
Dun in Benson, Dun and Browne, 1920). Abrendan section. (t) MPUM10620(IR989-377), ventral valve,
ventral view. (u) MPUM10621(IR990-333), ventral valve, ventral view. (v) MPUM10622(IR992-311),
ventral valve, ventral view. (w) MPUM10672 (IR993-339), dorsal valve, dorsal view. Simeh Kuh section.
(x-2) MPUM10619(S10I), articulate specimen. (x) ventral view. (y) dorsal view. (z) posterior view. (aa-ff)
Unispirifer cf. U. (Septimispirifer) septimus (Thomas, 1971). Abrendan section. (aa) MPUM10636 (IR980-
4A), dorsal valve, dorsal view. (bb-cc) MPUM10627 (IR989-404), articulate specimen. (bb) ventral view.
(cc) dorsal view. (dd) MPUM10631(IR990-48), ventral valve, ventral view. (ee) MPUM10632 (IR993-
313), ventral valve, ventral view. (ff) MPUM10634 (IR994-77), ventral valve, ventral view. All figures X
1. Scale bar 10 mm.
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Plate 5

(a—d) Unispirifer cf. U. (Septimispirifer) septimus (Thomas, 1971). Simeh Kuh section.
(a=b) MPUM10628 (S40D), articulate specimen, (a) ventral view. (b) dorsal view. (c-d)
MPUM10629 (S45A), articulate specimen, (c) ventral view. (d) dorsal view. (e—j) Atylephorus
sp. ind. Abrendan section. (¢) MPUMI10640 (IR989-372), articulate specimen, posterior
view. Simeh Kuh section. (f~h) MPUM10637 (S10L), articulate specimen. (f) ventral view.
(9) dorsal view, (h) posterior view. (i—-j) MPUM10639(S12B), articulate specimen. (i) ventral
view. (j) dorsal view. (k-v) Voiseyella aff. V. texana (Carter, 1967). Simeh Kuh section. (k-n)
MPUM10644(S28B), articulate specimen. (k) ventral view. (I) dorsal view. (m) anterior view.
(n) posterior view. (0-r) MPUMI10643(S30A), articulate specimen. (0) ventral view. (p) dorsal
view. (() anterior view. () posterior view. (S-v) MPUM10646(S30B), articulate specimen. (s)
ventral view. (t) dorsal view. (u) anterior view. (V) posterior view. (w—z) Latibrachythyris sp.
ind. Simeh Kuh section. MPUM10650(S24C), articulate specimen. (w) ventral view. (x) dorsal
view. (y) anterior view. (z) posterior view. (aa—ff) Kitakamithyris sp. ind. Simeh Kuh section.
(aa-bb) MPUM10652(S40C), articulate specimen. (aa) ventral view. (bb) dorsal view. (cc—ff)
MPUM10654(S41B), articulate specimen. (cc) ventral view. (dd) dorsal view. (ee—ff) spine
bases, X10. (gg—ii) Torynifer sp. ind. Abrendan section. (gg) MPUM10655(IR990-3), ventral
valve, ventral view. (hh—ii) MPUM10656(IR990-341), dorsal valve. (hh) dorsal view. (ii) spine
bases, X10. All figures X 1, unless otherwise stated. Scale bar 10 mm forthe natural size.
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Plate 6

—— 4.0 mm — 4.0 mm

——d.0 mm

(a—g) Unispirifer cf. U. (Septimispirifer) septimus
(Thomas, 1971). Abrendan section. MPUM10680
(TR992-4), transverse sections of an articulate
specimen at (a) 0.7 mm, X3.5, (b) 1.6 mm, X3.5,
(c) 2.8 mm, X3.5, (d) 2.8 mm, X7, (e) 4.9 mm,
X2.5, (f) 5.3 mm, X2.5, (g) 6.1 mm, X2.5, from
the umbo. (h—j) Atylephorus sp. ind. Abrendan
section. MPUM10689 (IR992-322), transverse
sections of a ventral valve at (h) 1.7 mm, X2, (i)
3.1 mm, X2, (j) 4.3 mm, X3, from the umbo. (k—
p) Prospirinae gen. et sp. ind. Abrendan section.
MPUM10686(IR990-322), transverse sections
of an articulate specimen at (k) 2.2 mm, X2.5, (I)
3.4 mm, X2, (m) 5.2 mm, X2, (n) 5.9 mm, X2,
(0) 6.7 mm, X2, (p) 7.9 mm, X2, from the umbo.
(g-r) Kitakamithyris sp. ind. Simeh Kuh section.
MPUMI10652 (S40C), transverse sections of an
articulate specimen at (q) 0.9 mm, X5, (r) 1.7
mm, X5, from the umbo. (S) Torynifer sp. ind.
Abrendan section. MPUMI10656 (IR990-341),
transverse section of a dorsal valve at 1.0 mm from
the umbo, X5.(t-w) Syringothyris carteri (Hall,
1857). Abrendan section. MPUM10660 (IR99242),
transverse sections of a ventral valve at (t) 5.6 mm,
X2, (u) 7.2 mm, X2, (v) 7.2 mm, X2.5, (w) 8.8 mm,
X2, from the umbo.

Plate 7

1 5.0 mm

5.0 mm

+ 5.0 mm

3.3 mm

(a—b) Syringothyris carteri (Hall, 1857).
Abrendan section. MPUM10660 (IR992-
42), transverse sections of a ventral valve
at(a) 10.2 mm, X2, (b) 12.5 mm, X2, from
the umbo. (c-h) Syringothyris skinderi
Sokolskaya in Sarytcheva, Sokolskaya,
Beznosova and Maksimova, 1963.
Abrendan section. MPUM 10664 (IR992-
313), transverse sections of a ventral valve
at (c) 1.2 mm, X4, (d) 5.8 mm, X3, (e) 7.2
mm, X2, (f) 8.3 mm, X2, (g) 9.5 mm, X2,
(h) 10.2 mm, X2, from the umbo. (i-I)
Pseudosyrinx sp. ind. Abrendan section.
MPUM10666 (IR1042-29), articulate
specimen, tangential sections, (i) 2.4 mm,
X3, (j) 3.0 mm, X3, (k) 4.1 mm, X3, ()

5.5 mm, X3, from the umbo.
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Abstract

In this research, the brachiopod fauna from the Tournaisian (Early Carboniferous) Mobarak Formation located in the Eastern Alborz Mountains,
North Iran have been analyzed. 745 specimens have been collected from the Abrendan section, located in north of the Damghan Town. The
specimens classified into 36 species of 27 genera and 5 undetermined species and genera of 5 subfamilies in 8 orders: Leptagonia analoga
(Phillips, 1836), Delepineineae gen et sp. Ind., Geniculifera sp. Ind., Dictyoclostinae gen et sp. Ind., Geniculifera sp. Ind., Buxtonia sp.
Ind., Marginatia vaughani (Muir-Wood, 1928), Marginatia sp. Ind., Tomiproductus elegantulus (Tolmatchoft, 1924), Tolmatchoffini gen.
Et. Sp. Ind., Pustula cf. P. Altaica Tolmatchoft, 1924, Pustula ct. P. Kondomensis Sarytcheva, 1963, Pustula spp., Schellwienlla sp. A,
Derbyiidae gen. Et sp. Ind., Rhipidomella michelini (Léveill¢, 1835), Rhipidomella sp. A, Rhipidomella sp. B, Schizophoria (Schizophoria)
resupinata (Martin, 1809), ?Ptychomaletoechia sp. Ind., Hemiplethorhynchus crassus Gaetani, 1968, Rossirhynchus adamantinus Gaetani,
1964, Paraphorhynchus aft. P. Elongatum Weller, 1905, Athyris sp. Ind., Cleiothyridina kusbassica Beznosova in Sarytcheva et al., 1963,
Gerankalasiella sp. Ind., Composita megala (Tolmatchoft, 1924), Composita subquadrata (Hall, 1858a), Densalvus sp. Ind., Martinia sp. Ind.,
Ectochoristites sp. Ind., Prospirinae gen. Et. Sp. Ind., Athylopherous sp. Ind., Paralellora sp. Ind., Unispirifer (Unispirifer) striatoconvolutus
(Benson & Dun in Benson, Dun & Browne, 1920), Unispirifer(Unispirifer) sp. A, Unispirifer (Unispirifer) sp. B, Imbrexia sp. Ind., Fusella sp.
Ind., Syringothyris carteri (Hall, 1857), Syringothyris skinderi Sokloskaja, 1963 in Sarytcheva et al., 1963, Pseudosyrinx sp. Ind. A species of
Molusca Rostrochonca, Hippocardia alborza Hoare & Aghababalou, 2001 has been also found. The quantitative biostratigraphic analysis of
the brachiopod assemblages bed by bed collected along the Abrendan section allowed the recognition of three concurrent range biozones: the
Schizophoria (S.) resupinata-Pseudosyrinx sp. Ind. Biozone, the Composita subquadrata-Geniculifera sp. Ind. Biozone, and the Cleiothyridina
kusbassica-Unispirifer (U.) striatoconvolutus biozone. Most of the brachiopod taxa in the biozones range from the Tournaisian to the Visean.
However, some are restricted to the Tournaisian, confirming the age suggested by foraminifers in the upper part of the formation. The statistical
and paleogeographical analysis show that the North Iran Brachiopods are mostly close to the coeval faunas from N America and Russia. This
confirms the presence of an equatorial current flowing southeastward along the Gondwanan margin.
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