
Ririsr,r Ìr.rli;na di Prlconrologi.r e Str,rriglriì.r 'olùmc I 1O

CARBONIFEROUS-PERMIAN STRATIGRAPHY
IRAN. THE PERMIAN IN THE BAG-E-VANG

,, Pl.. pp. .+,+l-465
Ju lY l00a

AND FUSULINIDS OF EASTERN
SECTION (SHIRGESHT AREA)

ERNST IA. LEVEN, T{ H. VAZIRI MOHADDAM.

Re.ei're.{ Nou"tbet 22, 20A2 ; dc.epte.! Decenbet 5,2AC.J

r\,r'r'o,rl: l'ermìrn. lrusulinirJr. Str:rrisraphr. Peleontologri
E.rsr l r.rn.

,1lsr;.tr. ThcJrnrl Fornr.rri<,n oi rhc Brg-c Yrns scction ncìr
Shirgcsht ìs described. fhe loscr prn oi the iormetion (Bag e-\hng
\4cnrbc4 ìs composed of \hrles ,rnrl m,rrls *irh inrerbeds oi shrlìo*-
rv,rtcr biocl.r:rìc lìnestones. ir conr.rins .rbundrnr fusulinìds indicrtivc oi
rhe uppcrnìos! \ìkhtiìshian-b.rsrl Kubcrs.rndi.ìn. The upper prn of rhe
I.rrl.rl Ironrrrn'n is rcprcscntcd bl nicritic.rnd furell, dcrritallimerrones
.rnd dol,nrìtes. The rge of rhìs p,rn of the íorrrrjon is based on rarc fu-
sulinidr .rnd snaller foraminifers ,rnd c;nnot bc dciincd nore prcciseh
rh.rn rhc' Kubcrgandirn Dor.rshrnri.rn of rhc Uppcr Permian. The fr>r-
nrrion hrs r isible conlornuble cont.rcrs s irh the underlr ing S.rrd.u rnJ
orer'llins Sorkh Shrle Forn,rrnns. l lor crcr. thcre nrr be unobsen.rble

'rr.tigr.rphic hi.tuses oi indelinire scope.rr rhe ionution bounrìrries.
lronr'-one specics rnd subrpecier. shich trelong ro:7 gener.ì rnd \ub,
generr iìnd 9 îrrllilies of fusulinìds. n ere rclentilied in the Permi.rn ol thc
scction dcscriberl. Among rheD, ny., gcncfl llriùella, Pú!ltn,r, Òt1c

subgenus (C!,?.,1i'i,) xnd 8 species. i. e. \',trgcLienia conpres'ief.]'?rìs,
hn,uloxiclh irsteta, Danasìrcs ntin,t !, Ski:rn?1 elh dt,'enellaeJòrùit,
lranelh belÌ't,l. lotga,l. orbiatlaat, rnd 1.1,arrr. rrc ncw.

Rrisrrorto. Viene descrirra in guerto rrricolo la Fornrzione J,r-
nr.rldclh sezione Brg e \àng presso Shirreshr. Lr prrte inleriore dclla
fornuzione (\.lenìbro Bag-e-\'.rng) è conrposr.r d:r arsilhri e m.rrne con
intcrcrl:rzioni di calcari biocl:rstici di :rcque b.rsse. Contiene abbondan-
ri fusulinidi dì et:L Y.rkhr.rshiano sonrnriulc - Kubcrgrndi.rno bas:rle. Ll
p.rrre supcriore delìa Fornrzìone Jrnrl è riFpresenrrra dr c.lcrri nìi-
crutici o finen,ente detritici e dr dolonric. IÌctà dì tluestr pane drlh
fonrr.rzionc è brsatr su rarc fLrsulinidi c piccoli for:minifcri, pcr.cui non
putì csscre rttriburr:r con precisìone, se non.rll'inrerv:rllo Kubergrndir-
no-Dor;rshrnì:rno del Perniano superiorr. Ì conrrtri della fornrzione
sono cr>nlomi sia con la sonosriìnrc Iìnr. Srrdrr chc con la soprrsrrn-
tc Iim. Sorkh Shale. Tuttavir non sono tla escludr:re hcune di :mpiezz:r
indefinita ri linìti formrzìonrli. I fusulinidi identjfìcari rpprnenfìono
ì.ll spccic c sotrospccie,2/ gencri c sorroseneri e 9 iamiglic. Tra di
cssi, duc gcncri (Iranelta, Paralecncil,tn sonogenere (Ck"tculù..l.) e I
spccic rono nuovi, i. e. lhngútenid conpresaelonis, Patadoxiella in-

' età, Dnnuitc! nútùus, Skinnetelh cL,:c'teLLiekft|t;, Iù rclla bell,Ì,
I lug, L orbìculata, e L Parca.

Introduction

ReÌevanr Carboniferous-Permian deposits and thc
histon, of their studies are brieflv described in rhe papcr
bv Ler.en & Taheri (2003) on rhe C arbon ifer ous- Perm i

in stratigraphy of exsrcrn Central Iran. It should onlt,be
reminded that rhe Carboniferous-Permian deposits are
subdivided into the Srrd:rr (Carboniferous-lower l.ower
Pernian) and Jamal (upper Lor''er Permjan-Llpper Per-
mian) fornrations. We rlso ren-rind thar wc use rhc latcst
lariant of the Permian scllc for rhe Tethys (Leven 2OOla),
in n'hich the Permian S\,srcnr consisrs of rrr.o subsvsren.ìs

lCisur.rli;n rnd Terh\ si.ìn) .rnd four series (Urali.rn n irh
Asselian and Sakmarian srx[ìesj Dan'asian n'irh Yrkhrashi-
rn and Bolorian slagcsj Yanssingian rvith Kube'rgandirn,
Murgabian and Midian str*es; and Lopingian si,ith Dzhul-
fian and Dorashan.rian strrges).

The presenr paper describes rhc Jamal Formatìon
exposed ro rhe south of Shireesht. The formation rvas first
distinguished in thc sourh pîn of rhe Shotori Mountains
(Stócklìn et al. 1965), s'here it is represenred bv a lime-
stone-doÌomite sequcncc 500 m rhick. Thc basal thin bcd
of coaly shales lies with sharp contact on rhe uppermosr
quartzitic sandstones ol rhe Sxrdar Formarion. TheJîmxl
Formation is overlain without visible unconforrnitics by
Lower Triassic red shirles (the Sorkh Sh:rle Formrtion).
Bascd on its strarigraphic posirìon and the occurrencc of
rare corals and foranrinifers, the formation was assigned
to the Permjan Svstenr. Latcr, based on investigations of
areas to the north of Tabxs, Stòcklin (1971) considered
the formation to be n)ostly Lare Permìan. This was con
firmed by Jenny-Deshusses (1983), who iound rypical
Kubergandian fusulinids ol the Armenina (.Neoschwage-
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rina oi lenty) gcnus ìn the lower rhird of the fornation
stratotype section.

ThcJamal Formation of the Shirgesht area n'as char-
acterized most comprehensilely by Rutrner (in Ruttner
et al. 1968). As in the type secrion, the formation is com-
po'ed n-rinl. oi ìine'torc. trrd doìoriLc. or IOO-'OO r.
overall thickness. So called "basal beds" (50-60 m) of al-
ternating mudstones, narls and bìoclastic lìmestones were

distinguished in some sectionsJ includine the Bag-e-Vane

section undcr stud!'. The1. rest n'ith sharp but conformable
contact on siltstones and sendstones of the Sardar Forma
rion. Thesc bcds contein an ebundent and diverse fauna
(conodonts, fusulinìds, ammonoids, corals, brachiopods,
and otl.rer), *'hich has not been studied vet. Kehler (19l.1)
describcd only sevcral {usulinid species of thc ùltsellina
Zone, i.e., the Boìori;rn Stagc oi the Lower Permìan. This
assignmcnt of the basal bcds n'as supported by prelini-
nary identiiications of other fossils. The bcds lying above

fig. 1 - Tndex nrap nith ìocation of
the studied sccrion.

1-ielded onl-v rere snaller latc Per-
mian foraninifers.

Partoazrr (1995) recog-
nized the "basal beds" of che

Bag e Vang section as the in-
dependent l3ag-e Vang Forma-
tior.r. Probablr', he did nor kno*'
that Kahler (1974) had ìdenti-
fìed Bolorian fusulinids in these
beds. Not being an expert, Par-
toazar made incorrecr idenrifi-
cations, l'hich resulted in ,rtr-i-
buring the formation to rhe As-
sclien-Sakmarian. Ex:rmination
of the plates of his monograph
can eesily reveal the incorrecr-
ness of his idcntifications. For
exanrplc, "P-iezdo staffella sp."
(p1.2, fig. 21 is rcily MìselLina

( B re.,-axìna) sp., " Pseudofusulina

tabasensis n. sp." (pl. i, fig. 2) is
a younger svnonvnt of ParaLeeina

pasthruffti (Leven). Both forns
are typical o{ the Bolorjan. ?brl
yamaía laxLseptata (pl. 2, ilg. f)
and Ll esoschubertelLa thompsotti
(p1. a, fig. 3) are of Yakhtashian-
Bolorian age. Becausc of rhe sup-
posed Asselian-Sakmarian age of

the Bae-e-V:rng Formatìon, Partoazxr considered the beds

of the Zaladu sect;on, $,hich rve interprer as the ZaÌadu
Merrber .Lercn & Trh.ri 200J'. ;. prrt oi Lhis form.r
tion. Althor-rgh the beds contain Asselian and Gzl.relian
fusulinids, they do not belone to rhe Bag c VlngForma-
tion. brr rhrl rop rhc:rrdar Io'r-arion.

In 2000 one of the authors (H. Vaziri) restudied
the Jamal Formation of the Bag-e-Vane section and col-
lected san.rples rvith microfauna. The samples *-ere tak-
en from 47 levels, and more than 400 thin sections were
prcpared. Thc fusulinid colÌcction is srored in the Geo-
losical Instjtute (GIN) of thc Russian Acadcnry of Sci

ences, coÌlection nunrber GIN 4774. Thc foraminiferal
analvsis provided an unambiguous age interpretation of
thevholeJamaÌFormation. ItsÌowcrprrtìs crlled Brg-
e-Vang Forn.ration by Partoazar and Bag-e-Vang Mcmber
of the Jamal Formation by us.
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The Bag-e-Vang section

Thc B:rg-e-V:rng secrion is located on rhe \\'esr-
ern slope ol the Kuh-c-Brrg-c-Vang, ,l km ro the sourh-
sourh\\'esr of Shirgesht (Rutrner ct al. 1968) (Fig. I ). The
green-gre1. shalv nrudstones ;rnd sandstones oi rhe Sardar
.lìormation lre ovcrìirin w.ith shirrp conrxct by the Jirmal
Formatjon, Therc is no visible unconiornrjtr,, although
iì strîtigrîphic lrirtus is probable. The follorving strrri-
gr.rphìc scquencc t,as lccognized in thc Janral Formation
(fron borronr to rop) (Fig.2):

Unit l. Grcy intraclasric and bioclasric, cross-beddcd
linrestoncs s ith qualrziric grains and fragments of fusuli-
nids, crinoids rnd bn'ozoans (Sanple B,t7). Thickncss I m.

Unir 2. Intrrrfornrational conglomerare s'ith calclr-
cous pcbblc. Thicknc'ss I m.

Unit 3. Rcd shrlcs. Thickness 3 n.
Unit.l. Marls rvith {:re} marl,v linresrones (Samplcs

850 to B53). Thickness l5 m.

Unit 5. Sh:rlcs n'ith thin bcds of grev biomicriric,
oomicritìc ud iusulinid limestones (Samples 85.l to B59).
Thickncss l0 m.

Urrit ('. Mrssivc bioclastic lirrestones (Samples 860
to 865). Thìckncss l0 nr.

\Vc interpret Units 1-6 (60 nr thick) as rhc Bag-e-Vang

N{cmber of rhe J:rnral fornration. As menrioncd rbove, Pîr-
torzar identified rhesc unirs as an independcnt formarion
rvith thc srrre nanre. 'l'hev diifer from rhe ovcrh ing beds

in thcir content o[ lbundlnt :rnd diverse orglnic renì.ìins.
I'relimin,rrv identiiicirrions oi conodonîs, ammonoids, corlls
and brachiopods rlcrc given in Rurrner er al. (1968).

Unit 7. Grcr', distinctlv bedded, micritic and iinclv
biochstic ìincstones, alnrost devoid oi identifiable iossils
(S;rmpìcs 86(: to I13). Thickness 120 rn.

Unit 8. Light lellowish-grev massivc dolomiric
linrcstones and dolonrircs s'ith siliceous concrerions.
Thickness 30 m.

Unit 9. D;rrk srcl. distinctlv bcdded limestones
(biorr iclitc' and biosparite). Organic inrraclasts increrse
in sizc' upsard in thc scction and more identifiablc fo-
raninifers rrc present îccordingl\' (Sanples Bl34 to
Bl55). Thickncss 80 n.

Unit 10. Lighr qrev rhicklv-bedded dolomites and
dolomiric linrestones. Thickness l0 m.

In rhc B:rg-e-Vang section, theJamal Formation (in-
ciuding thc Bas-e-Vrng Mcmber) has an overall thickness
of 100 Ìì. The topnrost dolomites are olerlain lrl shaly
limestoncs :rnd nÌudsrones of rhe Los.er Triassic Sorkh
Shale For nrrtion. Thc abser.rce oI observablc signs of un-
conforuritv does not cxclude a latent stratigraphic hiarus,

Foraminiferal assemblages and ages

Thc ticies-depcndent iusulinids havc irregul:rr dis-
rribution rhroughour rhc Jamxl h-ormation (Table I ). They
are mosr rbundanr înd diverse in shallow-u,atcr bioclastic,

locallt'oolitic, linrestones of the Bag-c-Vang Membcr (60
m). Fusulinid san'ìples s'erc collected ar 17 srrarigraphic
levcls (847-865; Fig.2), and 200 orientcd secrions were
prepared. Higher in the scction, beginning from unit 7,

iime stone s and dolomites (240 m) are micritic, finely detri-
tal and, probably,, from a decpcr-wîrer environmenr. Sam-
ples (866-8155; Fig.2) werc coÌlected at 30 stratigraphic
levels and 210 thin sections wcre prepared, Fusulinids were

found only in ferv samples. Although lnore abundant, rhe
smaller foraminiferal assenrblage is oppresscd and acquires
relatively high abundance and diversity in the coarsely de-
trital limcstones, bceinning from samplc 813.+ (Table 2).

In terms of both diversitv and abundance, fusuli-
nids are irregularlv distribured rhroughout the Bag-e-Vang
Membcr: a sample may conlain a single specimen or be
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I'ig. I ì!for pholorical \ucccrsions
oi SkunereLLa rype .rnd in-
rcrnrecliate fonrrs allìe<1 ro
C ha l,u osc b'- rserì n a ù | sití s i -

.[,-Ìí:. trcrn s]nìple 856.

Therelore thc lssenbllge cannor
be deted more preciselv rhan Ya-
kh tas hirn-ear'lv Bolorian.

The nosr representxtìvc
.ll i seI I i t a C ba Iatosclttagerina-
Paraleeita issenlblage (sirmplcs

B50-865a) is undoubtedly of Bo-
lorirrn age, as indiclted b1'the oc-
currcnce of ,4/rse//ira, which are

reprcscnted 6v the Bre.-axina
subilenus in the lorvcr parr of
the inrerval (the Brevaxina d1-
htenfntbi Zone oi thc Bolori-
in Srasc') and bv species of the
,'l1lsellraa subgenr.rs, such is,41.
(,ll.) patticostata (Dcprat),,11.
(M.) ternieri (Deprar), ar.rd oth-
ers (;), in the upper part (thc,l/.
ParL'icosîafa Zoîe of thc Bolorian
Strue). The associared scr of gen-
err rnd species, firsr o{ | Toriya-
DML| LL\iseptllta Kxnmcra, Daftd-
sitcs otdínatus (Chen). Leeína

Jisifornis (Schelln ien et Dv-
hrenfurth), Paralc e i na p ostkraJlti

(Lcr,en), an d C h d I ar o s c I tii: dger i r a',' u I gar i s ifit r n i s (Mori -
kanr) (thc conrpÌetc list is sivcn in Tablc l) is also conì-
rron in tìre Boloriln Stagc.

The Ilisellina Arntellrra assemblage n'as found only
ìn srmplc B65b. Ir is dìsringuished from the precedint
iìsscmblase bv thc presence of the earìicsr Armenind ar)d

NeoJustIineILt, the highcr divcrsiry of ,;l.1isel/ir4, iìmong
nhich -l/ise1hr.z (,llisellina) afi. clardiae (Deprat) and,f/.
(t\l.1 megaloctrla \Wine et Sun appear, and the absence oI
.rll rhe tvpical Bolorian gcnera:ud specics listed above.
,\ccording to thesc peculiirrities, the essenrblage can be

unrmbiguouslv rcferrqd to the Lrase of thc Kubergrndian
St,rge of the Uppcr Pcrmirn (Tethysian), i,e. to the.4r-
n en i xa-,1 f isellia Zone.

The |usulinid associ:rtion detectcd in sample 856
is rvortlr spccial consideratìon. Altlrough belonging to
ùe,lÍ isal I ina -Chalaroscht ageri t,t Paralee ina assenblage,
it shorvs sonrc peculiar fexrures, rvhich are dcscribed be-

lon.
Fusuljnids of thc bed mrrked bv Sanplc 856 (C.2

m thick) xre rock-forrning. Tests overfilling forrn the

or,ercrou'cled rvith thcnr (B56). Thrce succcssilc fusuìinjd
,rsscrìbÌirges can be distinguishe'd in srr:rrì!lrrphic succes-

siotr fronr bottont to rop: l) Panittu ,llesostlttbcrtelLt,
2),\lisellitn C l:tt l,ttoscltu-,tgcrin,t- Para leeìr a, t nd 31 ,I,liscl-
Iitta-rlnrtcttitta.

The Pauírind flc:osclrubertelh assenblrgc l rs de-
tecred irr sarrrplc B-17 rrnd consjsts of Ptonirnta (P'tniri-
ta) danasica Lcven, .ì/ertrscÀróc rt( lLt tl)oùtpso i K^n!-
Dr.r et S.rk:1girr1i, 8íi;aclLt curopae Kochrnskr'-Der,ìclé ct
Milrnoriò, \irttgcbieria prarar-rs Levcn, Spltaerulira (? )
sp.. Pseudolìnrliu cl. edelsltteini Krhnlliola, encl P. cf,

incontparfuilis Lcven. All specìes lre chrr.rcreristic of
thc \ìl<hr:rshien t\-pc sections oi I)rrr'.rz (l.even er .rl.

1992), br.rt thcr .rrc prescnr also in thc Bolori.rn dcposits.

1ìb. I List of }lsulinirìr irorr rhsLudlecl :ection.
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frame of the sampÌe and can bc casilv scparated. Orìenrcd
secîions were prepared tor approx;nratelv one hundrc-d

tests i1.r good state of pr eservation. The prevaìling, n pi-
callir Bolor ian, feelna, Paraleeina tnd Cbalaroscbu'-agerìna

are accompanicd by numerous tests n'hich are different
in shape ancì other nrorpholoeicaÌ chrractcrs, but simil,rr
in intensive and relarively regular scptrl flutine end thc
presencc of cuniculi in the trvo last rvhorls. All rcsts are
sonehow related to Cbd/ayosch\"- dgerina. It is obr,ious
that the highly rdvanc".d C,4. .i.,ulgaristforntis, sl.rorving a

large test, intensìve septal fluting and cunicuÌì, sare rise
to differcnt lincs (referred to bv letters A to F) of raclia-

tion of morphologjc:rl characters. This led to the appear-

ance of new forns different from cach other and fronr
thc initial specics C/:. vuLgarisifomtis. These iorns h:rlc
many characters close to thosc of species oi Skinnerel
la, Par afus u Lin a, Par as c h"a a ge r t n a, l:rtd ev e n C h u s a t e I I a.
Sone lines of rÌ.re morpholoeical redjatjon are traced be-
low (Fìgs. 3, 4).

The success ion Cl alarctscbtagerina oulgarísífornt is-

Ch. honhi"si Al A2 A3 ,41 ,41 (Fie. 3) is character-
ized by gradual elongation of the tesr, more regular sep-

tal fluting and lateral tl.ricker.ring of septa n'ith second:uy

Fig. 1 - I,lorpholoqjc.rl successions

of l.,rrrllr rrpc rnd inLer-

netlirrc loms allied to C-l:,r

l,no:tb;dgo ìtb t l,rots4lr
,/rJ tfo,Ì siììl]ple 856.

crÌcite. The lasr three forns of
thc succcssion luìly corrcspond
to the diagr.rosis of rhe North
Ane rican gcr,s Skinnerella
Coogan, 1960 end rherefore u,e

rcfer them to this gcnus. We are

lrv:rre thar by doìng so \1re ìc
knorvlecìge thc heterogeneitl of
this gentrs. It ìs unlikeli'rhat in-
dependentlv orisinated Ilanian
Slennterella cor,rld migrere into
Texas fiom the western Tethl's
;n lhe l:rte Early Pcrmian, rvhen

thc North Arnelican basin was

isolatecl. Their nrigratìon in op-
posite directìon is elso iniprob-
able. Ner,erthcless, the Irxni-
an and Tcus Skinterella show
considcrabìc specific sirnilaritv
Thercfore in the clescription of
Shinrcrella from lran n c hlve to
use the nxmes of the American
species, beir.re unablc to distirr-
guìsh betrveen thcm. As a resuh,

the succcssjon takcs rl-re toÌlorving Íorm: Chalaroscltu^a
gerìna tulgarisiform L , Ch. ha,*.'leinsi - forms,4/ ,4J simi
lar to CD. han^kinsi blx q,'irh nore elongate tests (Ross
1962, pì. 1, fig.6) - SkinnereLÌa dítersífctrmís (Dunbar et
Skinr.ier) sensu \VilÌianrs (1963) (,1+,,,1-];). The latter spe

cics is close to the lorrrts vìrturlly iclcncical ro a co-type
ol SkínnerelLa schucherti (Dunbar er Skinner, 1937), the
type species of the gcnus Slcinnerella.

All forms of thc succcssior.r h:ri'e ir lar ge prolocu
ìus. Honever, tÌrc brlnch,,l j B 1-n2 demonstr:Ltcs its dc
creising to e small sizc. Fom 82 rcscnrblcs some rep-
rcsentetives ol ChusenelÌa, such ,rs CD. corticoq,lirtdríca
(Chcn). Hori'ever, it cannot be excluded thar this form
is a nricrosphreric spccimcn of form ,4j. Ve described
it,..s SkimrcrelLa chusenelLaefortnis n. sp.

The next successio n Chalaroschtagerina xtulgarisi-

Jonnis C 1 C2 C3 C4 (Fie. 4) shows septaì thin-
ning;rnd scparation of tightly coiled juvenariuln with no
chanqcs in gcneral test outlines. Form C4 resembles Para-
s c ht age rin,z, co mpar able w i t h r h c A nr erican I'ara s c h,*^ rt -

gerina shuLeri WìIL:Ìrs, 1963. Hon evcr, Paruschuagerìna

has no cunicuìi and does not occur in dcposits young
ef tl".rn t\e \.t\-nIiln. For the'e -iJ\i]n\. rl' recogrizr



fornrs C-l ud C4 as represcntltiics ol Iranelh be/ld n.

gcrl1 11. sP,

Thc succt'ssion C3 D I D) D3 D1 D5 ct
.rlso bc lrrributcd to the slnrc gcuus. This succession is

ch.rlectcr-izcd bv test clongrtion trp ro e subcllìndlic.rl
fornr. scp.rr';rtc jutenarìunr. .rnrl rhin intensilclv ilured
scptl. Thc torms sìmil.u-to1)l-1)J, [,ut sithout cuniculì,
xr e usr.lill])' rclcr'f c'd to Pa ra s c lti;u gcri t t a, less lreclucn tll ro

Schwgcríu or I'seudolrsnlind. Irom the ncighbor jns sec-

tion K.rhler (197-1) descr.ibecl ,i for-nr sir.nilar to l)), LrLrt

nrore elongrte. .rnd identiliecì it u irh Sch.rgo-ir.r |1'pcr'
àorta (S.rìter'). The ertrcnrc n)cnìber'\ of the succcssion
(DJ ancì D)1 rcpreseir rhr ncrv spccies Iraitella Llrgr.

Opposite to the test clong.rtion recor-cled in suc-

cessiorr I), Ihe succeJsioìr D2 El L2 l-i shoris rhc.

shor tcn in g oi the test to a rou ncl shlpe. \\rc descr-ìbc such
forns s Ìranel/a orbìtuLtta n. sp. linlì11', thc succcssiorr

D3 - | I - F2 Fi I l is ch.rr'.rcrerìzed bv sonre shorr-
ening .rncì tlecre,rsing in sizc ol rìrc rcst. The hst nrentbers

oi t]rc succcssion alc <ìcscri[rec{ s Ir,otella parrc,t lt. syt.

AII lorrls of the succes\i()n\ C. D, E. encl F (er-
ccpt for C1), \ hich consrirLrrc rhe /,ir,/e//,2 sentrs, sho$ .r

grcrr sìrniì.rritv ro Pa rrscl)i.\lgcri .l specics, but thcl h.rrc
cunjculi. ìess distinct juren.rliunr .rncL thcr' :1re voLutgcÌ iìl
agc. Wirh the erceptìon oi tr.rnsitionrl iornrs, thc repte-
sentiti\'es oi the ne$ genus (lor er;rnrple, C4, l)j, 1.-i.rncl

FJ) cliifcr iron eirch other so c\\cnli.ììì\- th.rt l e h.rle tcr

rcicr rhcnr to cliffercrrt spccics. thus ìgnoring rhe plinci-
ple of corttpcritile exclusion. Accolding to this principìc,
sintìl.tr specics lle in corrpetitivc reì.rtionships.rnc1 clnnor
erist togcrher for a long tinrc irr rìrc s:rnre biotopc. In our
c:rsc, iìll fornls consiclcr"c,rl rrllole r'ìr'e cler"ircd fronr l sin-
rle thin (0.2 nr.) Lrcd. Cer:rlinlr; le cor.rlcì refer thcnr to
one, \'ctv v'rri,rble species rlther th.rn to dilfer cnr gener.r

(Cbahnrcbi;vgeri tta, Sbi.l tprcl ld, /larellr) encì spe'cies. In
this clsc the svste'rr;.rtics oi lLrsulinids, th.rt is b.rsed sole-
l-r' on :rorphological chrrrctcrs, should be revisccl.'l'his
cannot bc done, espcci.rlll if frccluentìi hctcrochronous
homconrolphisln is tahcn into consider:rtion. Ther-.'fore
we plcfcrrcd the traditionrl rpprorch in spìte of its firr'-
nliÌl chr '.rctcr.

As rncntioned 'rbore. tlrc iclcntitiabÌe fusulinicls
frorr unir 7 (srmples 866 to Bll2) lere lound onlr.in
s:ìnìple Bl12. This srmpìc'contJins Nco jc/r;4 geríra, AJ-

glnnclLr, ettd Suntatrina thlt .rre rvpic.rl \'lurgabiin qc'rr-

crx. Accordinq to their-nrorpholog\', these gcnerr cln lrc
refelrecl to the middlc parr of rhc Murg,rl,i,rn. 1'ar.,r/c,cr-

n,t edousis (Oz:rv':r) :rnd Cltuserell.t schu'dgerí iJàrl is

(Sheng) rre chrrrcteristic of thc loscr haÌf oi the Nlur-
sabi.rn Strgc ot Jepen end Chirrr (-lbq iema l95lìr Shcng
196-1). Rrrrc snr,rller lor,rrnìnilers fronì uniî 7 erc tcprc'-

senred bl l2 genela oi rride str;rti{r;rphic ranse (T.ìLrlc

21. Thc str'.rtiqr',rphìc po'iri.,n trl unit - .u*-e.t. it. ttpl'ct'

Kubergandian-Mur-grbian rre.
Regretfulhi no thin sectiolrs of sarrpìes Bll4-

Bl33 ir,'nr r.rnit Iì.rrd tìre lorrcr'[ì.ìfl ol unil î \(f( plr-

CarbrnttJcrotrs Pttutian sautigrapln rl edstant lran +17

pared. Thcrebre \îe were unable to define Ioraminiferrl
,rssenrbleges flonr rhis intcrr,el. Irìeld obserr,:rtions do not
slrggest an jncrclsed:rbundance rnd cliversitv of rhe as-

sernblagcs beceusc the interval is nìostlv conlposed oi
dolomites. Thc olerhing interr',rl, from sanrplc 813'l
up to sanrplc 8155. is composed of dcrriral limestoncs
containìng nunlcrous foranrinifcls (Tiblcs I .rnd 2). Fu-
suiinjds arc rcprcscnted almost exclusively by spccies of
Reit:belina. A specinen resemblins RdrJei"//a wes iound
in s.rnrple B l.{ L l3egin ning tronr sxnrplc B I 50, r are Parz
lrrrie//.r forms thir( constirute:r ncs spccies Paratloxiell,t
la-riretr:rppe.rr. Anrong smlller iorantirriiers, ir is rrorrh
nrentioning the pr-cscnce of abundlnt Colatiella, rcprc
sentcd bl thc rc{r,rnced C. par-.,a (Cohni) and C. ixJlata
\\hng. The spccics 1ìectortlpzl in,t sp., P'traghbí,-alvulína
rrr-tz Rcitlilrscr, H enigordíopsis renzi Rcichel, Mrhìdrs
cus padatgetsis (l.tnze), Frontlina pcraircz Civrìeux et
Dessaulrqie, Largella pctforata /airgci Cii ricur et Des-
sanla gie, Aerrrlolr r ge I I a d z In ga d z, u relsir' Pro n i na .rre of
interest iol rhe ptrrpose of daring.

The conrposirion oi tìre assenrbhgc does not pcr-nrit
diting it rr irh conlidencc. Undoubtedlr', rhc rssemblage is

nor oldcl th,rn thc Dzhulfien. Horr'evcr, nrost of rÌre listed
spccics occu[ ]ìso in vounger deposits up [o the Dorash;l
nrian. Consccluentll, up to recenr îjrrcs some Colaniella
spccies n ere considcred to be peculiar to the Dorash:rmian

deposits (thc Col,u t iallt p,tt',a Zone; lshii cr rl. 1975). To-
drr'. srratiqraphic rtngcs ol Colaniclk, including the char-
.rcteristic Dorlsh:rnri:rn species (fennr'-Deshusses & Baud
1989), rend to bc cxtcnded don'n to thc Dzhulfinian ancl

elen Miclirn strges. Ho\\'ever, this tendc'ncv is nor based

on correct dlt,r. lrr llì the instances rvhen rhe beds rrìth
Col'nielh p.r)-!t iìrc preciselv drtcd bv means of cono-
donts end rnrnronoids (South China), thev rppcar to be

coniined to the Dorashxmiirn (Ch:rnuhsingirn) Stage. This
suggests ther the'uppcr p:rrt of unit 9 is of Dorashamian
age. Ti.ris ìs espcciirllv true for th" topnrost dolonites of
thc Bag-e-Vang scction (unit 10), l'hìch irrc ovcr lain r.irh-
out a visiblc urìcontornìjty by Lorver Trilssic deposits.

Correlation

Problcnrs in the cor-reìation of thc Janal For:merion.

es n'clì as in irs lorver parr, thc Brq-e-Villg Member,
rvcrc considered in the p,rper on thc G zhelian-As seliar.r

deposits oi the Ozbak-Kuh arca (Lo'cn & T;rheli 2003).
-fhc prcscnt prpcr discusses these problcnrs in dcteìl. Tl.ic

B.rg e V.rng lllcrnbc'r c,rn be reliabll recognized onlr' ìn

rhe Shir{esht alc'1. According to Rutrncr cr al- (1961ì), it
cn be corrcl.rtc'd rvirh the so c,rlled "brsal beds" (65.1 nr

rhìck) of the neighboring Kuh-c-Shcsht Agosht section.

Thc corrclerjon is based on sinrilaritics in lìthological

composirion :rnd iLrsulìnid content (KlhlcÌ 1974). Thc
tl.rickness of rhe Jlmll Formation incrclscs c,rstrvard. In
rl-re Deh N{ohlrrrrrtrd section, located 20 knr to the east
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Eotuberitina sp.
Tuberitina sp. +

Rectostypulina sp. +
Lasiodiscus so. 2 ?
Glomospira sp. +

Cornuspira 5p.

Aqathammina sp.

Globivalvulina sp.
Paraqlobivalvulina

iì-::::::-::::ii::Hemiqordaus sp.

Hemiqordiopsis
renzl Reichel

Kamurana sp.
lvlultidiscus
padargensis (Lanqe)

Baisalina sp. ')

consueta sosnina
Pseudobaisalina sp. +

Calcivertellinae qen. indet.
Nodosaria so. + + + +

dozenkoae Sosn na

Drimorelrs/s Sosnina
Frondina sp. + +

Dermlcd S. de C. et Dess.
Pseudolanqella
dzhèqadzurensis Ptonina +

Langella
peÍarata langei S. de. C.. r)t Dess +

Pachvphloaa so. +

m/nurss/ma sosnrna +

Geinitzina sp. + + +

ichten K. M -Mac ay
Astacolus sp.
Colaniella sp. + + + +

medla K. M.-l\4aclav .f.
parua (Colani)
inflata Wang cf.

Reitlingeria
vedl-érsls Pronina

Daqmarita sp. 2 2 + + +

charakchlersls Reltlinqer +

fefularidae oen. indet.
Climacammina sp. +

eneflna sp. +

Endothvridae qen. indet.
Bradvina sp. ') 2 2
Neoendothyra sp.
relche/i Reitlinqe.

Partizania s0.

Trb.2 - LisL of snrxll forrrrinifcrs ilon rhc studied secrion.

of thc scction under consideration, the tormation is up
to 735 m in overall thickncss. Thc lou'cr third of thc
formation is supposcd to bc correlative rvith the Bag

e-Veng Membcr. lt is also represented b)' shxÌlow-\\'ater

biosenic limestones with abundant and diverse fossìls
including fusulinids, .r'hich, unfonunately, h:1\.c not
been identificd. There:rre stiìl ferver data to recognìze

the Bag-e-Vang Melnber outside the Shirgesht erea. It is

not exch.rdccl that this stratigraphic unìt corresponds to
the lou.er thjrd of the Jamal Fornation of the stratotype
section in the Shororj R:rngc' are'a to thc east of Tebes. At
the top of this intcrv:rl, Jennv Deshusses (1983) found
the early Kubergaràrrn Armenina (Misellina? sp. and.

Neosclni.,agerína schuberti o[ ]enry') characteristic of thc
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uppermost btds of rhe Bag-s'-\1n* \tcnrbcr oi rhe Bag-

c-Vilng section.
Bcing rvell chrrrctelizcd br. lbtrrrclanr ry'pic,rl

Boloriru fusulinicls. the agc ccluivirlcnts of thc Btq-e-Vin!:
Mcnrbcr rrle rc.r<ìill lccognizcd throughour rhc Tcthls.
ir-onr the Tr:rnsc.ruc.rsie in rhe'scst toJ;rpln in thc cast. llr
Centrrl Ir.rn (thc Abadeh ercr) rhcse .rrc rhe tras:rl beds of
the Surnrrq I-ornrrtion s-ith J1rse,//rz,i, Cbaldxtsclnagerita,
and l)dnusites (T.rr.rz l9Z1; Kob;rv.rshi;rnd Ishii?001). Thc
Dlvllr ljortnirtion of Armenia conrlins tlrc s.rnre fusulinid
gcnerr. !-\'er\'\\llcrc the lusuìirrid-berrring becls occur lr rhc
b:rse ol thick c.trbonite sequences lving trlnsgressileh orr

Dcr onian, C.trboniferous ud Los'e r Perntiln dcposirs.
The lorrer surface oI the limestorrcs is dilchronous :rncl

the Bolorian dcposits corrcsponding to thc Btg-e-\irns
Member ,rre nrissing in sonìc s(ctions, * hich bcgin n ìrh
thc Kubcrgucli.tn limestorrcs. This patteln obscrvrlrle in
thc Trenscauc:rsiir (l-clen 1998) is quitc probtblc ;n eirsrcrn
Centrrl lnn .rs rvell.

This p.rtrern of the Pernriln successions gcncr.rllv

ch:1r:rc!cr-izes thc \outhern Peri-Gorrds,rnl rcgions oi rhc
Terhvs. Thc Bolorirrn (end probrbh, uppcr ì'akhr.rshi.rn)
deposits bcgirr the trlns{ressivc c:ìrbonrte plarfornrs
oi Sourh Aigh.rnistrrn (Lcvcn 1997) rncl thc southcrn
Pemirs (I-everr 1967). Bololian lusulinids rvcre found rt
tlre brse oi nr.rnl tr:ìÍrsgressive series of Ch ina and Jlpirn
(l-evcn 1991). Thc Bag e \irng Ilenrbcr corresponds ro
thc Luodini.rn Sr.rgc of Chin.r (Sheng Ei Jin 1991) and
to the uppcr p.rlr oI the Sak.rnrotozrl.r Sragc in J,rpan
(Krln merr 8t Mik;rnri 1965).

Tbc correlrriolr of rhc lJ,rs-c-V,rng Mcntbcr inside
the Tethran regions does not prcsent ;rnt difficulries
in contrast to rhc remaininil, Illgcr plrt of the J,rnr.rl
Fornrltion shich is poorÌr'ch:rr.rctclized lrr fossils. Thc
inten:rì rbovc thc Blg-e-Vin!a llcrnbcr c.rn be correlared
ro thc Surnr.r(ì, i\bldch lntl H.rnrb:rsr Form:rtions of
Ccnn,rl Irrn ( I r.rn irn-J:rp:rn cse Group l9ti l), the Rutch
rnd Ncsen |ornrltìons ol Aìborz (Jennv-Deshusscs
l953), thc Asni, Gnishik, Arp,r. Khrchik rrnd Akhurr
Fornratiorrs of thc Trinscruc.lsi;r (Levcn l99S), and thc
Chohrn Group of Centr,rl Afgh.rnisran (l.clen 1997).

Thc dlt.t providcd in this lrticle ,rre ot gre.rr

iruport,rncc. lor correlatiolrs oi Tethr',rn and North
Anrcrican sr.rgcs. The Bolorian Stage oi the Tethr',rn

sc.llc is colììnronlv considercd to bc corrclltilc ro rhc

CLrthcclreliln Sr.rgc of rhe North i\nrcric.rn sc:rìc bec.ursc

conodonts ch.rr.rctelistic of the Clrhcclralian of Texls
(N aostrcPtognntbo.lu s etrlrlptts, N. irl,rÀot'l-.i-.) \\'cre

dcrccrcd in rlrc lJolorian beds of thc souîhcirstcrn Pinlils.
ln ;rcldition, the b;rsrl bcds of rhc Kubcrgrrrdian Strqe of
rhe southeirsrcrn P.rnrirs (thc tlnu ett ina-.ll iscllint ourlis
Zone) conririu .rnrnronoids t\.pictìl of thc llordian St.rse

of Tcx.rs, rrhich st'ccccds the C.rtheclrrliln Strge (Letcn
20C1b). Rordi.rn .ìnrnronoids .:ìre kno\\'n llso flonr tht'
Upper Kubersrndi:rn beds oI Afgh.rnist.rn (Termic'r ct rl.
1972). Bcc:ruse the direct fusulinid-blsccl corrclrrion oi

thc Tethr'ln iìnd North Amerìcln sccrions is hanrpered

bi'provinci.rl diiiercnces, the correlarion is usualll b:rsed

on amnronoids lnd conodonrs. Hos.cver, rhc fusulinid
cvidence oiicrs diffcrcnt conclusions. No fusulinid
spccics rcscnrbliug to some e\tent the Bolorian specics

of the Tethls ncre iound in rhe C;rthedralian Srage oi
Texas. Thev occur, thouch, in rhc underh'inq Hessiln rnd
Lenorirn deposits. Mlnv of thenr (Cltahroscltu,agcrit,t
lt,ukùtsi, SkinnerelLr sclncheni, S. di'.ersìfonnis iìnd sonle

othcr) .rrc prcscnt in rhc Bae-e-V:rng Menrber. The slnre or
nr orpho losicrllv sinrìlar forms are kno$'n lronr rhc Hess

I:ornr.rtjon of the Gl.rss Mounreins, rhe Alacran Mountain
Fornration o[ thc Hueco Mountains, lnd thc lorver p:rlt of
rhe Bone Spring Forrrrltion ofthc Sierl Diablo Mounrains
(Ross 1962: \\'illianrs 1963; Dunbrr8i Skinncr 1937). So, if
heterochronous horreorrrorphism is cscluded, rhe Bolorian
Stagc, rs t ell .rs Y,rkhtirshi,rn ancl Kubergandian, lppcrr to
bc older thln thc' corrcl:rtile Anrerican stages s'hcn thc
correlirion is b.rscd on fusulinids but not on conodonts
.rnd anrnronoids.'l'his conclusion is dircctll rclated to the
us:rge of rhc recentlv accepted Global Chronostratigraphic
Scale in the Pc'rminn studics of the Tcthr.s. The Artinskian
.rnd Kungùrillì Stlgc's of thc Scale;rrc correlarcd to the
ì'akhrashian .rnd IJolorirn Strgcs oi the Tcthl,rn scrlc bv
rcferencc' to thc Anrerican ammonoid- iìnd conodont-blsed
subdilisiorrs. Hos cter, thc data on thesc faunal groups arc

in disagreenrenr sìrh rhosc on tusulinids. It is not clear

r'.-t s'h.rt should be prc'fitred. This is r problem rhat needs

addirional studics.

Conclusions

l. The Pcrmian deposits in thc Bag-e-Vang secrion
of thc ShiÍgesht irrei arc reprcscnred bÍ rhe Jamal
FoÌ nìrìti()n. Its los cr p:rrt, named thc Bag-e-Vang Menber,
is rich in diter-sc fossils and can be lelarcd to rhe Bolorian-
lorvest Kubergirnclian (probabl,r,, rvith basal Yakhtashian
beds). Thc l,rr:cr, uppc'r part is poorlv charactcrized bv
{eunel content ind crnrìot be darcd nrorc precisclv than
thc Kuber-grndiln-Dorashami,rn.

2. ,\ grp is prob:rble bctleen the Bag-c-Vang
Menrber lnd rhc undcrh.ìng Srrdrr Form:rtion. To thc
south, in thc Ozblk-Kuh lrea, the uppermost limestones
oi the S,rrder Folnrltion (thc Z.rladu Merrbcr) beat

GzÌrcli.rn rnd Asscliln iusulinids. These limestones arc
n-rissing in thc scction under srudv This rvould provc

a supposcd ilap bet\\'ecn the S;rrdlr l"ornration and thc
B.rq r,.-\rang be'ds. Horver e r, ir is not e rcluded that in this
section the (;zhcliin-Asseli,rn limestoncs rr ere rcphced bv
sandstoncs lnd shlles of the Sardrrr Form;rtion. ln rhis cirsc

the prob'rbilitv oi r grp is diorinishccl or it is nrinor.
,i. The J;rnr:rl Formation is conelated ro tìre

rríìnsqressiYe c:rrbonxte pleltbrnrs oi Central Iran. EIbur:,-,

Tr:rrrsc.ruc.rsiir lnd southcrn Ali{h:tnistrn. Evenrr-here thel
begin with thc llolotirn deposits.
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1. The.inril;rritv berueen many fusulinid fornr. ot
the Bage-Member and those of Texas, USA, calls for to
either modify the accepred correlation between Tcrhl'an
rnd Anlerican stages by lowering the position of the
former, or admit a heterochronous honconrorphisrn oî
sonre fusulinid taxa.

Descriptions of fusulinids

Order Ozawainellida Solovieva, 1980

Iìamily Ozarvaineìlidae Thompson ct Foster, 1937

Gerrus Reichelina Erk, 1942

Reichelina pulchra K. Miklukho-Macl:ry, 1954

Pl. l, lics l-5

1951 Reíclxlnt puLck',r K. Miklukho-Mrchlr p. /1-75. pl.l6,
ti!Ì. 6, 7,9, ll.

M.rterial. ll.rrr.rl rnd r.r'r3cnti.rl.rrion'.
Distribution and age. Nonh C.rtrcrsus, lr:rn, P.rmir, Chin.r. In-

dochina, Jrp.rn. New"Zeahnclr Late Pcrmiar ('Ierhl sirn). t-opingìrn.
Occurrence. Beg-e-V;rng. upper parr of the Jrrrr.rì Fornration,

srlllples Bll4. 8118, 8119, 8153, Bl5.l.

Reichelina turgida Sheng, 1963

Pl. l. figs 6,7

1963 Reìcbelna turgìda SheDS, p.118, pì.1, iig. 17, llì.

Matcrial. I :rxial.2 sub*i:l.rnd 5 tangential sc'ctions.

Dìstribution and age. Chinl, Iran; l:ue Pemìrn (Tctlrvsirn).

Lopingian.
Occurrence. B,rg c-V.rng, upper par! ot the J.rnral Fornr,:tion,

samples B110, lll5l rnd Bl55.

Genus Pamirina Levcn, 1970

Subgenr.rs LeL,anella Ucno, 1991, cnrend Ucno, 199.1

Pamirina (Levenella) aff. leveni Koba-vashi, 1977

Pl. I, fig.3

1977 Panirin't le-eeni Kob:rt.rshi, p.l l-11, pl.l, fie.li-33.

Miterirl. I r\i.,1 rrJ I rrn;.nri.'l .ecrion'.

Distribution and age. Japan, Chin:r, Thaiì;rntl, Darr':rz, Lanr
liifl,v I'ernìirn (CisLrnli:n), Yrkhtrshirn ancl tsolorin.

Occurrence. Bag-e-\hn*, Brg-c Veng Membef, \rnìple Il5i.

Subqenus Pam iri na Lev en, 797 0

Pamirina (Pamirina) darvasica Levcn, 1970

Pl. l, fig. 9

t97A Pdùt"i"ú darrnsi.,? Lelcn, p. 2l-21, pl. l. iig. l-12..21. 21.

Vrterial I .txur , rJ rrrc .rl oblique rcction'.
Dis(ribution and agc. Danaz, Chinr' Indochirrr, J.rprrn. At-

gh.rnisrln, lran, Turkc'r', (ì:rrnic Alps; Eerll l'crnirn (Cisunlirn), \r-
kht:rshirn nnd Bolorian.

Occurrence. Brii-c-!'rng. Big-c-V.rng ncnrber, s,urrplc 8.17.

Orde r Schubertellida Skinner, 1931

F'rnrih Schubertellidec Skinncr, 193 1

Genus Schubertelld Staff et Wedekincl, l91O

Schubertella longiuscula Leven, 1992

lì. ì,lì9. l0

199) Sthubertelh /orgarro,à Lercn in l-cren er rl.. p. 65-66,

pl. l, fig. 17. 18.

M.rteri;rl. | .rri.rl .rnJ | 'Lrh.rri.rì 
.*rionr.

Distribution end agc. l),rn.rz. Aigh.rnìst:rn. Irrnr Errlv I'jer

mirn (Cisurrli.rn). \:kht:rshirn rnd Bololi.rn.
Occurrence. Blg-e \ìng, l3.rg-e-\tng l\'lcnber, srmples 859

rnd B6l.

Gents MesoschubeT'tc//a K.nunrà er Sakagami, i957

Mesoschubertella thompsoni Kanuma ct Sakrgami, 1957

tr. t. ii r. -.r

1957 .tlesor'l)ub.rtelLt rrorrts.rt KrnLìmr cr S.ìkrg:ìnrì, p. 4l
.++, pI.8. 1;g l- 10.

Marerial 7 ari:rl ,rnd subr;'irì sectìo"'.
Distribution rnd age. Jrprn. lndochin;r. D;rn.rz. Irrnr l:.trlr.

Pcrnri.rn. (Cisunlian). \'rkhrrshirn rnd Iblori.rn.
Occurrence. lìig{-Vrng. B.rg-e-V,rn g Ìvfen bcr, srmpìcs 817 antlts55.

Famìly Biwaellidae Davydo\ 1984

Genus Bii;'aella Morikas'a et Isonii, 1960

Biwaella €uropa€ Kochansky-Dc'r'idé ct Milanoviò, 1962

PI. t. iigs 16. lz

19621ìi;aelh uropae Kochrnshr'-Dcr xlú et Mi1,ìno!iò, p.206-
207.225, pl. I, Iig.7-ll.

Mrterhl r .rrr.rl ,rrd I .uLr..si.rì ..rtiott'.
Distribution rnd age. Slocnir, ALrstrir. Hungrlr D.ur'.r2, lr.rn;

I -lr ferr r- , .urrli-1 . \.rlnì.r. i.r ì .r rd t r|l.hr., l-'.'r
Occurrence- Brg-e-\hnu. B.rg-e-V.rng itlenìbcr, srmple 8.17.

Genus Torilamaia Kanmcrir, 1956

Toriyamaia laxiseptata Kanmera, 1956

I) l. l. fig. l0

1936 lbriyndia lat:eprrtú Krnurcrr, p..252-255, pl.16. fig. l-14

Material. 2 sublrrirl sectìons.

Distribution rnd ege. Jap.rn. Chin.r. Indochinr, Sunrrtr.r,

D:rrvrz. Aighrnistrn, lr;rn, TLrrhcr': r.rth Pcrnilrr lCisùraliàn), lî-
I'ht,rshian .rncl tsolori,rn.

Occuntnct. lJig-e Virìs. l];rg-c-\hngNlenrbcr,saÌrplcs B55.rnd lì57.

Gcnus Neofusulìtel/a Deprrt, 1912

Neofusulinella lantenoisi Deprrt, l9l3
Pl. l.1ic. 18. 19

191) NeoJisulìnella hnrciroisi Deprat, p. l1-12. Pl. 7. lila 23 25



Carbontferous Perntún strdtigralh)' oJ anstcr lrd

Àllteriel. I subrrirl sccrìons.

Distribr:tion rnd agc. Chin.r, lndoclinr, Sunrtrr,Jrprn. P.rnrir.

Alqhrnirrrn, lnn, îrnrc.rucrsus, Clrì,rc,,. nrr Li\ i lire Pc1îìr. (TcrL,
lsì.rn), Kubersndì.rn rnd \'1ur gibiin.

Occurrence. B,rc e V.Ìng. Brg-c-\,ìnq l\{cmb.r, \rrrtle B6sb.

Fanrilv Yansch ienidre l-ocn, 198 7

Cenns Yangchiania I-ce, l9ii
Yangchienia primaris Leven, 1992

ll. I,liS.21

199) Yt,gchì t,t t)îitìt., r, Lcr c| in Lcvcr cr r1.. p. 69. pl. l. fig. ìC.

llaterirl. I rrirl sccrior.
Distr;bution rnd rge Drrvu. Iì.rnr Èliìrl\ lcrnìir (Cljs!r,ì

li.rn). \'rkhtrshirn.
Occurrcnce Brg c \irng, !,rs e V:ìnq Àle,ììbc,, srnrplc ll+/.

Yangchiensis compressaeformis Leven, n. sp.

1)t. I, fi{s t2,21

Holotypc. CIN 1//+rll, subraìll secrioni lfrn. B.rg e \i.rng.
B,rg e \irng Ilcmber. srmple ts62i L:ìrl! Pc, n,ìrn (Cisur.rli.tn), rlolor i,tn.

Material. I sLrbaxirl sccrions.

Description. ShclÌ sm:r11, fusiforln, \\ ìth con\,eli le-
tcral slopcs ind bìuntlv pointed poles. Meture individu
l, '.r'r \ ro:.: 'rlrur..t.o lleì.ure 0.91 ru 1.0 rrrru in

length and 0.5 nn in dìrntctcr; form r:rrio 1.8.1 to 2.C0.

F'jrst 1.5 to 2 nholls cvolute rnd coiled:rt ìlrgc rngle to
ourer ones. Spirorhcca thin (not more 0.01 mm) lnd un
de-ern'n.rreJ. \epr.r rrnlìrrr.d. Proiocrr r.. \(r'y.rn.r l: ir.
oursidc cli:rmcrcr 0.0,{ mm. Tunnel Ìon' and r atl-rcr rvide.

Chomatl rrassive, extending elmost to poÌ11 ends.
Discussion. Yangch ì cx ia c on pressacrùnls Ler,cn, n.

sp., xs \\'ell a.s Y prinais Ì,cYen, is thc oldest and most
pr-ìmitive represcntetive of t1.re Yangchìenia gcnus and clìs-

ringuishecl fron othcr spccies bv smaller size, fen' r.h9rÌs
and poorìv str"uctr-rrlrred spirorhec.. The dcscribcd specì-
rìrens diiier frorìr Y pritnaris lor theìr nror e compacr coil-
in; of .pir.rì .rnJ l. '. i rj'rtcd .Lc'1.

Occurrence end agc B.ìit e V;ìng. Bìg-e-\:ng Ilember, s.rrrple
1162; liifh |crnriin (Cirurrlìrrl, Bolofi:ìn.

F:rlriìy Prleeo[usulinidae A. Mik]ukho Macler', 1963

Oenr.s |ldratloxieÌla Skìnner et Vilcle , i 955

Paradoxiella insueta Leven, n. sp.

Pl. l. tiss l+.15

Holotype. CIN.177+/23. rLrbiì\ìrl scctìoni B.ìs-e-\tns. upp.f
prrr olJrnrl lìorìl1rrion; l.rfu Pcrnirn (Terhv\ilnl,I opiiei,ri.

Etynolog). I"eÌt!1' (.[t.) uncomnron. err ordinr^:
Vrtcri.rl t . ' , 

'r '1i ... 'l ' r^ .

Description. Shcllnrinutc; first 1 ro 1.5 n'horls coiled
:rt Ìersc xngle to nexr 1 to 1.5 planìspirallnd iusiforn u,horls.

Wìde and f:rn-shaped n'horl enbraces all precedinq *-horls.

Thc axial sectlon of a natulc tcst looks ìikc a buttcrflr, with
elitendcd \\'ings. Its lcngú 2.3 mm, dìamctcr I nrrr, fornr
ratio 2:3. Spirotheca tl-iin and conrposed ol tectun-r and pro-

theca (?). Scptl thin and intenselv flured rhroughout.
Discnssion. Paradoxiella insueta n. sp. differs from

2praffr Skinncr cr Vilde, v4.rich has a diffcrcnt morphoÌ-
oq\,.lnd from P sknneri Lvs by the smaller size.

O,c,,rr(',c( Th. .'n. I, r'p-.

C)rder- Schwagerinida Solovievr, 1985

Remarks. The existing s)'sren'rarics of the Or
der Schvairerirrida, includine thc systcnarics of Rauzer
Chernousor.r'r et al. (1996) accepted hcrein. are ro grear

extent ol lornrrl chlracrcr. Thev rre based on scpalate
niorpholoqical ch.1r;rcrcrs (or rheir combination) $-irhour
cìue regarcl for phl logcncric relationshìps between taxa and
frequent honrconrolphism. The formal epproxch results in
th:u rìììed species are artributed to di{fcrenr genera and even

famiÌies rnd vice 1.erse. The examplc ìs prolided bv fusuli,
nids iron the s.rmple 856 rhat are aÌliecl to CÀalaroschtta-
gerira tulgarisiftrml-r. Their attributjon even to differenr
,;enert (ChaLo'oschL^dgel tnd, Sbinnere\la, Irane\la) ts drs-
putablc. l,lor colcr, according to the fonn;rl diagnoses, they
irll irr" d'if.r.rrr Lrn ilie': rlrc r\\, ro-ìrcr;crrer: belong
to Pseudo fu sulin idae and Polvdiexodinidae respectively and

thc laîter orìe, to Schn'agerinidae (R:ruzer-Chcrnousova et
:rì. i996). Becruse thc idcnrjficarion of severrl species and
gcner;r:rmong :rÌÌied iorrrs of the senre popularion is doubt-
ful, their atrribution ro diffefenr families seenrs still more
riskv. Taking this into account and being unable to dìvidc
the Order Sch*-agerinida into families, rvc dcscribe the gen-
era rrrithout assignìng ro cerrain far-nilies.

Ge nus Dapasrres A. Miklukho Maclal', 1959

Darvasites ordinatus (Chen, i 931)

Pt. l, tis. 26

1931 Trttitites onlua*s Chen, p. 33-39, pl. 7, lir. 5 7.

Nlaterial. I suLxxì.rl sccrion.
DistribL,tion and age. Chinr,Jrprn, Vier Nrnr, P:rnr( Aigh:rni-

sr.ìn. Lin. Afi,cni.r, Turl'crr Larly lcrmian (Cisr.Ìfrlian), Yrkhrtìshirn
rrd BoloLìrn.

O.crrrr<nce B . \: , . B.. c-\.,n \lc- b ,.,,r.p, Br\

Darvasites minutus Leven n. sp.

Pl. 1,ligs 17. l8

Hoìotvpc GIN +77+,i 26,.rrirlsccrìon; crrly Permiin (Cisunl
irn), tsolorirn; ts.rg c \rng, Bas-c-\tng N,lember, sanrple B55.

F-tvmolog) .i/rrr;rtrr (lrr.) - smrll.
Nlatcr;iì. I ,ì\i,rl ,rnd \crcrrl trnrcnrirl rnd oblique sectìons.

Description. Shell small, subci.lindric:rl, r'ith biunt-
ll rounded poles. Mature individuaìs have 5.5 to / volu
t:un...rnd m(.r.ule l.l5 r n l.l5 ììnì n engrhJnd0.9ro 1.0

rìn n di.rnrrrer: fo r''r.,t ol..l Lo.1. li.5piroLhLca com

posed ol tectLrm:rnd fine;rlveol;rr keriothecr,0.04 mm rn

thickncss in lasr lolution. Septa regularly Iluted from pole
to pole. Sept iolds Ìorn'lcaving uppcr part of each seprum
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nearl)'pìane. ProÌocuius rather small, irs outside dìarre,
ter 0.1 ro 0.15 mm. Tunncl l'ide and abour 0.5 ls high rs
chambcls. Cìcar cholnata present in irll voluriolrs.

Discussion. Dar,:asites ni utus n. sp. dilfcrs fronr
other Ddl"uasitcs in combinmion of its small size, suì:l lin-
drical shell, nor inrensive sepral fluring and clear chonrrt.r.

Occurrenc€ and lg€. fhc senrc rs holotlpe.

Genus Acercoscbu^agerirta HanzaNa, i 9.{9

Acervoschwagèrina cf. endoi Hanzrrva, 1949.

Pl. .1, tir.I

|91t h tchn\gei1u (ArcrúEch';'agtrin1crloi Hrnzrs.r. p.

205-209, pì. +3. tig. 1-3.

Material I sagirrrl section-
Remarks. The dcscribect specimcn dìffcrs non rhc hoì,,rrpe

rnd topc,type ol Acer.o:úr.dgeròn crloi Hrnz.rtr h irs rhickel

Distribution and age ìrp:rn, Korr'.rk lÌ.rngt. Ir.rnr r.rrh Iì'r
nr.rn rt r,ur.rlr.rrr. Y lrrrr.r.l rr rnd b . r .rn.

Occurrence. Biq-e \ing, Brg,e \:n{ }lr t,rr. s.ìnìple llti.

Genus Chalaroscb,*^4gerir,i Skinner cr \!iÌdc, 1965

Remarks. In the Pcrmiln deposits oi rhe Tcrhr.s
thcre arc man) fornrs sith distinct cuniculi, rrhich rre;rl-
most undistinguishablc fron ChaÌaroscht ager'laa, although
the initial diagnosis of this genus (Skinncr & \Vilde 1965)

did not indicate the presence of cuniculi. ln:rdclirion, such
forms sho$'nrore regular fluring of septa, r.hich are frc-
quently rlÌickened $'ith sccondar v calcite. Moriklu,a (1952)

"l'ho 
*'as thc first to describe these fornrs, reicrrc'd thenr

conventionally îo the genus Parafusulita (Pardfusulina I
'tulgarisiformis Morikas.n). An,rlogous fornrs l crc lrter dc-
tected in southeastern Pxmirs (Leven 1967) ,rnd Dirrr.irz
(Leven ct aÌ. 1992) and attributed ro ChaLtroscln;agerint.
Thcir evolution after rhc' earlicst Chaltroscht;ttgerìna stt-
gests x higher evoÌutionary level, s'hich pcrnrirs us ro es-

tablish an independcnt subsenus C/rala rosclstagerina (Ct-
niculina) Letcn subgen. nov with type spccies C/.'. (C.)
o-ulgarisifonnis (ìr{orikas a). The prcsence oI cunicrrli dis-
tinguishes it from rhe subrÌenus Cra/a roscltaagerim (Cha-
laroscbi;agerina) Skinncl et \Yilde, 1965. In :rddition to rhe
type spccies, the nerv subgcnus consistsol Ch. (C.) krshlìnì
(Leven, 1967), Cb. (C.) gloltosaeforzis (Leven. 1967) .rnd,

probabl,v, C'à, (C,) hauhinsi (Dunbal et Skinner. 1937).

Chalaroschwagerina (Cuniculina)

vulgarlslformls (Morika*'a, 1 952)

Pl. l, liiÌs I 6

teÌ l',niJkrlw ? rlslrsy'ànrii \lorikrn.r. p. ì l. pl. l.liq. I .1.

Mat€rial. 5 a)ii11,7 riìngrnrirl ,lnd oL,liquc scc!i.,ns.

Distribution rnd age. hp,rn, Chinl, Indochìnr, I'rnir, Drrlrz,
,{[ghani]lin, Irin: Errh Pernrirn (Cisur.rli.rn). Bolorirn.

Occurrence. BIg e V.rng, ts:rg c-\ìng Nlenrber. s.rmplcs Bi5,
856 and 865i.

Chalaroschwagerina (Cuniculina)

globosaetormis (Leren, 1967)
p!. I, ii!:.7

te67 P,n,tl)t:llìn,t gloLo'ttlinnt: t-r\(n. p.176 177, p1. 17, tit

\f;tterial. I .rri.rl rccrion.
Distribution.rnd age SlrP.rrlìr. lrrnt c:ìrll' I'crùirn (Cisuril-

i.rn t. Bololi.rn-

Occurrencc. B,rg t \ìf!. lJ.r:-c Vrn.r llrIrlbcr, srnrpìe B56.

Chalaroschwagerina (Cuniculina?)

hawkinsi (Dunbar er Skirrner, 1937)

I)1. t. r;g. s

l9l7 S.r;.'sc,rr., /r.rr.l/,! Dunhr, .rnrJ 5hi,rner. p. 631. 6.ìì. pl.
59. fiq. 56. iiq. 15, 16.

Ileteriel. I .ui,rl rection.
Renrlks. 1 he rlrscrìprions of lcprcscnt.rtii cs oi rhc specics tr onr

\onh :\nrcric.r, inrlu.lins rhr rr pe ,,ncs, .ìo nor intlic.u. rhe prcsence

oi runicul.r. Tlrìs doclr no! iusrifr tIelr rs'ignnirr ro Lhc Crarr.rili,r.r
subgcnLrs. Hosoer, crrnicul.r rrt onlv obscn.rble in rrnqcntirlsecrions
,rncl crnnot be noLicccl ii not spccìrlh lookcLl ior.

Distribution and ege. U.S.-\. tlìtr' ..l.rp.rn. lr.rn: cr11. I'jeÍmirn
(llisur,rlì.rrr1, Bo[,rirn in rhc lcthr' .rnd llc..irn in rhe Tr:sas.

C).currence. B.rq,e \'.rrrq. B.ì{-r-\ìns \lenrbcr. s.rnrplr 856.

Gcnus PlresÈraiier c1l,r Bensh. 198/

Praeskinnerella pseudoqruperaensis Levcn, I 992

I']l.2, iig.9r pl 3. iìt. 2

t')')1 Ptr.sk"])totÌh t.Údogrrpttaat:ì: l-.\en in lcvcn ct rl..
p. lC+-1C5. pl. l;. I;g. l.l.

Nlaterial. l.rri,rl sccrions.

Distribr.rtion and :rge. l),rrr.rz, lr.rn; I:.rr'lr Ì,cnrrirn lCi'urrl-
irlr t. \ikhr,rsLi.rn. Ilolorirn.

Occurrence. lì.rg r \.rng, Biq e \.rnq \lcnrber. s.rnpls Iì53

Genus .lÈiartelel/,r Cooqen, I960

Skinnerella schucherti (l)Lrr.rbrÌ er Sìiinncr. 1937)

I'1. j. fis' l.l

t'ti7 zi.tli:rlín:cht l,czr l\rnb-rr cr Skinncr. p. 6/l-67+. pi.
ó.{. }ig. r- l:.

\literi;rl. l.Ìrirl sectìons.

Distribution rnd .rgc. Ttr.rs irhc los cr prn oi ihr BoDC Strins
lì,rnrìri(ìrl.l,.ìn: I:rrh I,trn,irn i(ììrurrli.rnl,Ilessirn, !ìolorirn.

Occur-r'cnce. ll.rg c \i,ìrrq. ll,ìq e \r.rrq l\'lrnrber. s.ìrìrplc 1156.

Skinnerella diversiformis

(Dunbrl ct Skinner. 1937) sensu \Villienrs. 196-l

l'l l. Ii{s +. 5

l9-ì / .t(rùr.sf/rr! ,/r i f, rf0r,rir l)unbrr .r Skinn.f. p. 6+/ 61N.

pl. 60. iiq. I 7.



196! )-.riJ,rgc r J,i.,ri/i,rarr \\ ,lli,rn,'. p. i.+-i5. pl. lì. tig l - 1.

1()71 Ptralt!,lùrr ci.1o|,2',r.r Krhlcr p. 97r)S. pl. l. iig t.

Nl:rtcrirl..l ,r:r i.rl s.'c r ic' rr s.

Remarks. The spccics cìirtnosis docs not incluclc th.'
prcscnce of curì;cul.r. prob,rbh becrusc thel lre'dilficult to
find out. The 5c/ruigcriiiir/ac' forlus rr ith intcnsilc, hish .rncl

reilulrf scptal ilLrtins rhrt rrc peculi,rl to rhc \pcciL's under'

description ha,c cunicula. nùich.tre onÌr obscr-r',tble in cer-

tain sectiorls lnd nrost fleqr.rcrrth'irr oric'nted rtctìorrr.
Distribution :rnd agc. lerrs the \hcrrrr \loLrnr-rin l:orrr.rriol

of rhe llr.reco i inresrrrrct. ir.rn; ller'h I)trmi.rn l(li\ur.rlì,ìn). llcs.irn.
llolori,rn. S,rnc tornrr. rcrr sinil.rr ro S. Jt.Lr:tl,rttts. "cri rti.criL'eJ
lnn rhc diiicrenr p.rrt ,rt lithr; iron thc llolorìrn. Kuber g.rnJi.rn .rnJ

IlLrre.rbi.rn eleposìts. l here.rlr Srl.';rrgrri;r,r zafrstT'r,rt r Sehelh icn ',:n-
su D,rp,rt, l9l:, 1'lz,,f;,r,1rrr,r i;,rsorvr \ltrik.l.r cr ìsorni *n.u Ig,'.
196i, P \', \'i Hrnzr\i, l'r+l .rnd {{hers. llrrt rherc is ni,r c('ntkl.n.e

l"l --in.: rll i \, c"r'r.r, ' r11..1,,r,-.
Occrrrrence. B.rg-r-\.rn..r, Bìg-r-\'rn:: ll.!r)bf r. \,ìnìplú Bi6.

Skinnerella :rff. japonica deprati Lc\cn. l99S
Pl. -ì. lig. S

t9)1 f!\t!li)ta irtutr.r I)epr;ll 1p,ìftl. pl. l. liS. l.
le9r ntùli\rlì)ù lJtrr,ri,r'/fur íayatira,lc2ttttl.L,ren in l.ci r n

.\ C.rmpbell. p. l5l. liii lis. l. A. B. (ì-K

Materi:rl. I rri,rl ..,uL ior s.

Distribution and:rgc. .l.rprn. Nc\ 7c.rlrrd. lrrn: e.uh IJcll
irn (Cli.Lrf.rlirn ). Bolori.rnr lrrr l)crlri.rn TcLhrsi,rnt. KLrL.ers.ìnJi.rn

.rnd lfurgxbi.ìn.
Occlrrrence. B.rg e \lìn!.. ts,ìq-c-\'i.q \l.nìhcr. \.rnrplf 856

Skinnerella chusenellaeformis LeYeD, r'r. sp.

Pl. i ai{. /i pl. J. iis. I

Hoìotrpe. (ilN +77.1 .llt,rri.rlrection: lrrn, ts,rg-c \ìns.lì.r1-c
Vùnr ùl.nìhcf, s.ìnrple B56r l:.rrìr I'errrri.rn 1(ìi.ur.rli.,n1. tsolrri,ur.

Ennologv. Si,ril,rr in sh,rpc ro r.lnrarllr
Nhterial. Lrri,rl s,:crion..

Dcscription. Shell inil.rted iLrsitorrr. centr..rl portion
thicklv cvlindricrl, u irh bltrnrh pointed. conicrl polcs. Nt.r-
tulc specinìens hr|e 3 ro S.5 ro[ltions i1nd ntc:Lsur.e I0 to
I I rìnr in lenuth 

'rnd -l.S ro J.5 n1nì in cii.rnrerer.; fornr r..rricr

2.4 to 2.6. First 2 to 1.5 rr holls tìshtlr coiled. rirer. t.hich
coilint beconcs nrocìcr-.rtclv loosc. Spiroîhec11 coÌlrposcd oi
tcct!rnì ind finelr' .rllcol.rl kcriothcc.r 0.1 ro O.l5 nrnr tì.rick
in cight volurion. Sept.r stronqll rnd rcsulJr flured ironr
poìc to pole. Seprrl foìds ntrro\\ ind high, e'rtcncling to
tops of scptr. \ùich .Ìre rhiclicncd !hroughorrt rrost oi shell
br deposits of sccontian' nr.rteriel; this is p.rr ticullrh con-
spicuous in poì.rr lcgions of thircl ro sìr r-r>lutions rr hcrc ir
rcarlv lills shcll, Cuniculi obserlcd in lest thrcc r olut ions;
phrenothec.rc. developeclrt rimcs. Prolocuìus snr.rll. ìts or.rt-
sidc diame'rcr 0.1l2 to 0.150 nrn. Tr.urncl los and nlrr-onr
Chonl.rta \el\'\eiìk, presc|t onl\ oll pr()r()uutLls.

Discussion. Skíntrcrella cltu:enclhcft'rni,; n. sp. dif-
fers lronr rhc othcr Slcintteralla in irs snrrrll plolocuìus .rncl

test coiling ol lirsr \olutions.
Occulrcnce and age. Thr r,rnre.rr holL'trp,,.

C,o ln u tJìro u : llrÌ) t ì n ) t sl),r L i gr,q L) r I ta st r:ru I r,o t .l5l

CcnLrs /t'.rac/Lr Levcn, n. gcn.
Trpc-specics' /rrr,/lr l,r1lr t ertn. n. ip.

Descliption. Shcllot nrodcr.rrc to ìrrge size, inflrrccl
lusìlolnr to subcr'lindiic:rì. l ith str'.right,rxis,rncl sh.rrply to
l.rlunth' toundcd poìcs. \4.rturc spccinlcns usualh' posscss

6.i ro 3 t ìrolls .rn.l .r.e Lril.rtcrrlh slnrmctric,rl rt iìll stalles

oi gron th. Ploloculùs smrll. Ijirsr I to i.5 shorls constìtute

tighrll coìle(Ì julcn.u.iunr. rrhich is tcrntinated bv abrupt

.'\p.nsioìr into loosclr coilcd;rdult stise. Sp;rotheca com-
poscd of tecrLrnr rnci kcriothcc.r. Se;rt.r stronglv but sonre-
rrùrt ir-r'egLrl.rrlv llured rhroughout shell. Scptrl folds high,
extentlinq t.r top sept.r. l.oq cuniculi cler,eloped ironr four
or ii\ e \ oluliorìs. Phrenothec.rc' rve,rk or:rbsent. Wc,ali lxiel
fillìng plesenr onir in julcn.rliunr. Tunncl lor-rnd nrrro*'.
Srrt:rìl cìrom.tt;r s()nlctinìc's prescnr on thc ploloculus.

Discussion. l Jtclld n. gcn is rcrv sinrjl.rr ro Prrru-

lcl)ii ng(r'i)1,1 Du nbrr er Skinnel in nruv lspecrs. but the ìat-

tel h.rs lìot cunicrìli. Besicles, rhe .rge ol t tc ntJ,tschìl:vgerird
is oltler'lAsseli.rn.rrrd S.rknr.rri.rn). In ldclirion ro rhc species

clcscribed in rlris,rr.ticlc. the genr.rs inclucles i't spccimcn dc-
ri.ecì flonr rhr Bolor.jrn dcposirr ol J,rp,rn end teielrec{ bv
florik.rl.r & l\onri (1961) to rl'ìc Arìrelicrlrì specics P4ru-
jcriiir.+rir,, gr.q,r,rl.1r (\\'hitcJ. ,\Ìl species of the genus l.,lrel-
1a dcscribcd bclol ìfc connccte(l b\ tr'.rnsitional fornrs n ith
Itanclh btlla n. sp.. n hich is qraclu.ìììr.charrged ro Chalaro-
sclt;,tgt itu (C nt iculíua 1 utlgtrisiftnn ir (l\{orikat.a) (Fìg.4).

Distribution and .rsc Ir.,n. I).rrr'.r2. J.rprÌ 1?); L.ìf]! Pefùiin
, (iisLrr.rlirn r. ln,L,ri,rn.

lranella bella Ler.err n. sp.

l,!. f. iì,rs l, i

Holot!pe (;lfl +771 +7r r\jrl sL,crionr Ir.rn. llìs c-\ìns. Brg-
t,\irrg \lcn,ber: crìr ìl.nìi.rrr i(ìisLrr.rli.rnr. lìolori.rn.

Ltrtrrolo$ Brlh' tl.rL.l - hc.rLrtiful.
\lìteriil. l.ì\i.ìl \(cron..
Description. Shell nr.-cliunr of size. ìnflate' fusiform,

l ith corc,rv.'l.rrcr'.rl skrpes .rncì blunrìr poìnteclpolcs. lV{rturc
incliviciu.rls (r.5 ro 7 rolulions. rlle\ccpr iirst I to 2.5 looscll'
coiìcd. Sucìr 5pr.;nr.ns mcilsurc 9 ro l2 r'unl in lcngth and
-l.l to 5.1 nrnr in cli.rrlcrcr; fonrr r.rrio v,rries ironr 2.1 to -2.3-

Spilothec.r corrPosccl ol recrunr.rncì ntoder.rtelr coarse keri-
othcc.t, its rhicLness in sirrh rrùor'l is C. I to o.l5 rnnr. N'e;rk
phrcnorhecie presu,rr. Sepri srrongìr'iluted frorrr pole to
polc; sept.rì lolcl. bro.rtl .rnd high. ertcndinr to rops of sepra.

Prolocuìus snr.rlJ, irs oursidc di.rnrerer;s O.l5 nrru. Ttrnncl lon
rncl nln-orr \\'e .rk seconcìrrr:r'clcposirs obscn ecl ìn jur.enariurn.

Discussion. IrarclÌa ltclla n. sp. is similar to Par.a-

:clt;;,rgt'r'i tu sltttleri \\'illi.rrns front rhe Hueco Nlountlis of
ler.rs bLrr clifltls ìn irs curlicuìi iuìd 'lor.c intensir.eir.and
lcgtLl.rrlr sc'ptll lìurr'd. Bcsides, I. belLr rs \,ounger rhrn
the Anrcricrr specics. The spccics Lrndcr cìcscrìption is
rn c\t[cn'rc rìrenrb!'r-of thc C nrorphologicr] succession.
It is connccte cl n irh C/r,r/,irr,r-v/ri;:i gerint (Cuniurlim) 6r
rr;rnsitjonrrl iolnrs C I .rrcl (ìJ (Fig, 1).

Occlrncncc.nd rge.'lh. s;ìrr! rs,ir, (,,\pf.
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lranella longa Le\en n. sp.

l,l. +. lig\ +-6

197.Ì J(rù,,rS.,rr.. l_rTrrrh,ar lS.rlter) srnru K.rhlcf. p. 9i-'r6.
pl. l. t i.t. 13.

Holotype. CIN .l7l111Sr rri.rl rectio ( lfrn. lì.rg,c-\i.rng. B.ì,j-
c \!ns )lemb!Í: Errl! l'jcrmi.ìn ,Cisur.rlirnl. Il,lorirn.

tí'mologr. Lofgus 1l,r r.1 [rng
trlaterial- 5 .rri.ri sccrion:.

Description. Shclì ri,rthcl l;rrgc, clonurtc fusiiornr
ro subcvlindricel, \\'irh conve\ ìrrerrl slopcs and bluntll
poinrccl poÌe's. Aclult inclividu.rls hale 7.5 rr 3 r'oìutions
ind nre{surc l1 to l5 nrnr in length ind J.3 to,{..l lnrrr
in Ji.trrt.t.r; lornr r.rti,'.1.1 r,r 3.5. I-ir.t I ro 1.5 shorls
corìstjtute tightìv coilc'd jr-r!enùiunr. Spìrothecl cont-
posed et tectunr lrnd fine-rc\rLrred keriotheca, thickness
in sevcnth volutiou 0.C/5 to 0. l0 mnr. Septa rhin, srronelr'
xnd rìore or lcss resul.ìrl\ flurcd throughout shc.ll; sep-

tal Iolds hìgh. crtendinq to rops oi scpta. Lo\\, cuniculi
preseÌ]t in last tn o or rhrec voìurions. Proloculus snr.rll,
its outside clilneter is 0.13 ro 0.2 mm. TunneÌ narrorv
i'tnd lo\\', Chonììr;r abscnt. \\'c.rk secerÌdxrl deposirs dc-
vclopcd in juvcnrriunr.

Discussion. This specics is ln crtre'nrc nrember
of the D nrorphologicll succession lnd is connccted br'
transitionirl fornrs (D1, D2, ancl D-ì) *'ith Iranell,t belLr
n. sp. (Fig. 1).

Distribution:ìndase. lrrn. ts.rq c \.ìnqinJ Ruh e Shsh-Àg-
rosht (both Shirgeshr ,rfcrl. llig-c-\'.rnit \lcrrrber: l..rrlv lclnrì.rn (Ci-
srrrli.rn). Bolorj.rn.

Occurrcncc. Thc ;.rrrc .rs holon pe

lranella orbiculata Lelcn n. sp.

lr1. i. firs 1.l

Holotypc. CÌN .+77.1i 5l. rri,ìl \.crio,ì. Irrn. B.re e,\hng. tsiìr-
c \!ng Ilembel1 Ìr)rl! I).rri.ìn i(li\t|rili.ù). llolofi.ìn.

Etlmologv. Orbicuhfi\ (lxr.l - ,ounded.
Mrter;il I r\i.rl recr i(,ns.

Description. Sheìl moclerrteh lrrge, infl.rrcd tu-
siform, u'ìth blunth'poinred poles; rnner r\\-o or rhree
volutions elong;rte lusiiorn.r. Adult shclls h.rr.e 6.5 to 7.5
roìuri,,nr,ìn(i rìc.ì\ure b.- tr, -.- llnt rn ì(rìjl ì.ìnJ 1.,,

to J.7 mnr in dilnrcter; form r.rrio \ iìries iror'ì't l.ó ro 1.7.

First 2 to 3 rvhorls constitute tìrc riqhth'coiled juvcnlr-
iun. Spirothec:r conpescd of lcctunr encl iine :rìr'eolar
keriotheca: 0.08 to 0.1 r'um in sixth rrùorl, Phrenothecire
u eak or abscnt. Sept;r inrcnselr and ilregularlr fÌùred fronr

;roìe to pole. Sept.rl toÌds high. crterdirlg ro tops of sepr.ì.

Axial iillinrÌ ibsent. Ptoloculus snrall, its outsidc tlirnrercr
is 0.125 to 0.15 rrrm. llnneì ìorv iÌnd nano\\r Chomtt.l
vcn *cak, sonìetimes present on proloculus.

Discussion. Irrtnella orbiculatd n. sp. difîcrs fronr
lnothcr lrdllellt in its shorter and rouncled shcll. This
spccies is ùî1 extrcnle rrrcrrrbc'r of tìrc E nrorphologicll
succession rnd is connected bv thc transitional form E I

rvith the D succcssìon (Fig.4).
Occurrence rnd age. Thc srnrc rs holon pc.

lranella pauca LcÌen n. sp.

Pì.5. iigs 3-5

Holotlpc. Cl\ +7/+/ j.l, lirl srcrionr R.rg,c-\Lng, B.rg-c-\:.rn:l
\icnbell l-]rrlr l\'rlli.ìn tCisur,rliìnt. Bolo,1.,D.

Ftvmologl. Plì.us (hr. r - lirrìr. ics:
Mrtcrirl 7 rrirl secrior.

Description. Shcll r.rrhcr snr.rll, tusitornr to strbcr-ljn-
drìcal, l irh blLrndi pointed poles. tr4eture spccirrrens 6 to 6.5

lolutions rnd nre.rsure 7.5 to 8. i nrm in lengrh tnd 1.5 to i
nrnr in di:Lmcrcr: lor:nr rario 2.5 to l.l. Ilirst 2.5 to 4 rvhorls
rlther tighth coilcd but l.rtcr oncs loosc. Spirorhecl corn-
posed oi tectunr and rrther fine rexturecl keriorhecl C.03 ro
o.l rnn thick in Ìasr tl o rr horÌs. Septe srr-ongh bur in egu-
l.rrlr fh"rtccl ironr pole to pole. Lo*,cunìculi rrc comnron in
the outcr I or .l l horls. Phrcnotcc:rc n eak or rrbsent. Pro-
loculus smlll, irs ourside clìrmercr 0.15 to 0.2 rnn.r, Tunnel
iot end nelron.. \Vclk chorrrra prcsent on proloculus.

Discussion. Iranelh p,tuc,r n. sp, is similirr bv ni:rnv
ch:lracrers ro Panlusuliua spisilJcpfrt. I{oss fr-om rhe up-
pcr prrr ol thc Hcssian Stage of the Gl.rss Mountains
sectior of Texrs. Hos'clcr', bcceusc this spccies has lct
rclrtion to uuc Paralìtsulit,r, it crnnot be idcnriiicd rvirh
rhe Arrrcric:rn species.

C)ccurrcnce encl lge. 'l he srnrc .rs holrtr pe.

Genrts Leeira Gllìor:rr.', 1933

Leeina fusiformis (SchcllNi.'n er DlhrenfuÌrh, l9O9)

Pl. 6. tiqs 1. .2

t9A9 tu:rltna t ulst is t.rf.l;,rr;)),,ì S.hcll\ i.n er Drlrrriurrh,
\. 165 l6S. pl. 15. l,c. l-.1.

Mrteriirl .l ari.rl sccri,rn:.
Distribution ild :rge I).rtrrz. Krrrkolun. (lhinr. Intlochin.r,

J,rprn. Afrh;Lnisr,rn. l'.rn. C.rrnic Alps; c.rrlr Pclnri.rr 1Cìsur.rli.rnt.1r-
khrrshì.rn .rnd lJolorì.ln.

Occurrencc ll.rg-t \înl. B.rt-r-\ìrg Ilcnrbcr, s.rnrplcs Iì55

Cenus Paraleeina I-even, n. gen.
'lipe-spccies: lccrru7,ojrA,.4/ii tl-e\crì. I9671.

Description. Shcli nroder.rte to l.rrue sizc, thick fu-
sifornr, near'ìr,horizont.rì ro slighrly conciÌ\'e medirn por-
rion, srlight ro conve\ liìrc.al slopes,.rnd bitrnrll'poinrecl
poles. M:ÌtLrÌ'e individu,ils Lrsuall),posscss 7 to 8 r,horls.
CoiliDs is unifornr. Spirothcca thick composed of rccrunr
ind coiìrselÌ rh eol:rr keriothecir. Sept.r rrc rtthcr regularlv
rÌnd intcnsell fÌuted rhroLrghout shell. bur in rnedirn parr
ìon septe loops devcìopcd. Phrenorhecae slightll devel-
oped, but nrirl be :rbscnt. Cunicì.rl; pl cscnr. Pl olocù]ùs usu-
.illv l,rr:e, sph,reric.rl or subsphrcric;rl in sh;ipe. N'c.rk cho-
nrata plcsent onil on proloculus. Mirssive sccondlrl dc-
posits iill much oi shcll bc'tlr'cen runncl area rnd polcs ex-

cept in outernìost \ihorl.'llnnel loN ard not lerv n'idc.
Discussion. Paralecina n. sen. diîiers lront Leeita

Gallosl primarilv in its possession of cuniculi. lt dit-



fcrs iront Paraftsrlht,z Dunbar er Skinn er and ShinrcrelLt
Coogan in its less resul:ìr iluting of the septa, and prcs-
enct' oi nrassite secondarv deposits.

Distribution and ege. [vensìell in Tethls. Korvrk R.rn{c,
C:rliiorniÌ trrlv l,ermi:ìr {Ci\urili.ìn),ltol,'rì.ìrÌ Lrte Pcrmi.rn (Tcthv-
ri.rn ), Kubcrr.rnili.rn rnd ìrlur;;.rbi;rn.

Paraleeina postkrafftl (l.even, 1967)

Pl. i, iigs 7-e

te67 lltt,tlisulm po:&tty'l Lclrn. p.ti7-t5s. pl. ti. fis. .r rnd 5.

Nl.rteri.rl 5.r'irl.rnd +.uh.rri.rl rccrirrn..
Distribution and agc- P:nir. Drrurz. K.rr.rkorunr. Chin.r, ln-

dochin.r. J.rp;rn, Korlrk Rln*. Aigh.rnisrrn, Arnenir,Ir:rnr Lrrlr I,er
rìrì.ìn (cirùrili.rn). Bolorirn.

Occurrcrce. Bag c,Vrng. B.rr-c-Vlng ÌVtcnber.. srnples 856
rnd U l'5i.

Paraleeina edoensis (Ozîwx, 1925)
pt. 6. fìss i, 6. I I

1925 Schell;ienu aloetr:iir Oz.rl;r, p. 3C, 31, pl. 6. i;g. tb, :. -1.

Mrrcrirl. 5 .rr. rl rr'.1 I r.,r ':enrr.rl ,e,:rit'n..
Distribution and age. J,rp.rn. Inrlochin:r. Cbinr, f)rnir. lr.rns-

c.tuc,rsi.r, lr:rnr l.atc Pernirl lTerhvsì.rn), l.rrll llurgrbirn.
Occurrence. Brg-e-\r:ìns.J.ìnrrl h)rnìjlion, sanìpìc lll ll.

Gcms Clnsenclla Hsu, 19.12

Chusenella schwagerinaeformis Sheng, 1963

l,t. i. fiq.6

t963 Clnsutelh .tlù.ttoiù,khDÌir Shcng, p. st-31 (in Chi-
n$c). p.:ll (;n t-nglish), pl.:3, iiq. l-6.

Material. I asial secrion.

I)i5tribution and sgc. Chinr. lndochin.r. Jrprn, P.rnrir. -\ighìn;-
strn. lr.rn. Armtnir: I-are l,ernri.rn {Terhvsirn). from l.rre Kubrrgrnili.rn
to r.trìv )\licli.rn.

Occurrence. Rrs e,\înr. J.rnr:rl ltnrr.rrion, s.rnple B I t2.

G c nus Pse u doclt useDc I Ia Bensh, 1987

Pseudochusenella (?) pavlovl (Leven, 1967)

PL 5. iiil. 6

te67 Plcrlolìl\aÌi,r t,r./or.i Lcren, p. I50. pl. tl. iig. I rnd I

Material. I :*ial secrions

Distribution and age. SL l);rnrir. Chin.r. -\rmeni.r, Ìrrn: [,rrlr
Pcrmì.rn (Ci\urrliin). Bolori.rn .rnd L.rre Pcrnri.rn (Terhlsirnl. Kubcr.
grndnn.

Occ!Íencc Brg-e-Vrng, l3ìg-c-Vrng ]\{enbt'r. rrnple I}50
.rnd 86l.

Gcrrus Àngosoclnserel/.r Skinner eî Vitde, 1965

Rugosochusenella davalensis l-er.en, 1998
pt. i, iir:.,

tee9 Rryosocbusenclh d,r,alraris Lr:ven, p.l2s, pl. 5, fìg. 7, I I

rnd ll.
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l\larori.l. I r\irl s(ction.

Distribution and ege. Àrnr.rì.r. lr;n;Errh Pcrnri.rn ((lisur.rl-
i.rn). lìok'riin rnd 1..!Ìe I'c ììirn rTcrh!sirn)..-.rrlr Kul*tgrnrli.rn.

Occurrence. lj.r{-c-\înS, Brg-e-\,.:ìns \{eùh.r, \ìnrplc 65.r.

Order Neoschwagerinida Minaro er Hon jo, 196ó

Fanily Misellinidae A. Miklukho-Mach1, 1958

Genus l,lisellind Schcnck er Thompson, l9.tO

Subgenus Bretarina, Schenck cr Thompson, 19.10

Misollina (Brevaxina) dyhrenturthi (Durker.ich, 1939)

I,l. ;. liqs lC. tl

t')Je Doliolíw Jlttutfntltì Durke'ich in Lichìrc$.. lele. p.
11, pl.4. fi!1. I 5.

Nlîterial. I r\i.ri scc(i(ns.
Distribution rnd agc. Drrvrr. Chin.r, lndochin;r. J.rp.rn, ;\i-

gh.rnist.rn, lr.rn. Turkclr F..rrlr l,<rmi.rn lCisurrli,rnl. Bolorirn.
Occurrence. Ihr-c-\hns. Rrg-(-\iÌns lt.mbrr, s.rnrplc Il5C

.rnd 865r.

Genus,l/rsel/lrr.t, Schenck er Thonrpson, 19.10

Strbgenus l,liselliu, Schc'nck et Thorrrpson, 1940

Misellina (Miselllna) parvicostata (Deprar, l9 I 5)
I'1.6. ligs l,8-10

19l5 Dolíolíua ldr,tco:t,rta Dtprrt. p. l6-17. pl..l. iìr. 7-9.

Ilaterial. S sub.rri.rl :ecrions.
Distribution ind îge. Chin.r. L.ros. Jrp.rn, l,.rnrir, D,rr.r.rz. AÍ-

ì.Ìhrni!rJn. Armenli Fì.rrll I,ennirn ((lisur.rlian), I3olori.rn.
Occurrence. Brg-e,Vrng. ts.rg-e-Vang lVcnrbcr. srmplcs B6C,

R6l.865.r.

Misellina (Misellina) rff. claudiae (Deptar, 1912)
pt.6. fig. i

t9t) DoliolDLr tkultic Depf.rr. p. +1-+j. pl. .t. iis. ir).

lllaterirl. I rri:rl iecrion.
Rernerks. Thc,.tc.cril'cd rpecinrcn is verr sinil.rr to hokxlpe

oi .tlisellìtt cltadt,rc t'trr cliilers in it. lcss nunbcr oi volutions ,rnd, .rc-

cordingllr in snrll sizc oi shcll.
Distribution rtrìd rgc. Chin.r.'l'hrìhnd..lrprD. fùnrir, I)rnrz.

Àlch.rnisrin. Prkìsrin. lr'.rn. .1rnreni.r: l.rre Pcnìri.ìn (lethrsirn). c.rr'-

lr Kubcrg,rntli.rn.

Occurrence. Iì.rg'e,\rng, Br..l-r-\ins Menìber. s.ìftplc lìÉ'5.

Misellina (Miselllna) iff. termieri (Depr;rt, I9l5)
Pl.6. iis. 7

19lt Dol;oli k nliaù I)eplrt. p. 17. pì. 3. fit. l5-J0.

Nlatcrial. I \ubrxirl 5((rion.
Distribution .nd :ìge. Chin.r, l hr;hncì. J.rp,rn, P.rnrir. D,rn.rz.

.\lqhìnist.ìn.IÍan, Anrrc'ni.l F..rrh R'rrrrì:rn (Cisurrli:rn). llc Bololirn.
C)ccurrence. Bìil-e-\hns. B,ìg-c-\hns }tcnrbcr, lirìplc B(':.

Misellina (Migelllna) caucasica I-cven, 1998

P].6, iigs 1:-15
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lt)98 ttliscltina (itÍijcllínd) caucasica t_cr,en, p. 325. pl. 8, fig
10, : l.

M.terial. .l rxirland 5 suh.rrial ;rnd r.ìngcnriiìl secr;ons.
Distribution end ate. Armeni.r. Ir.rni I_rrl1. l,crmirn (Cisurrl_

irn), lìolorian; hre Permirn (Terhvsi.rn), e:rrh. Kubcrg.rndirn.
OccuÍence. Bag-e,ìvhng, B.rg-c-Vrng Menlbcr, sirnplcs 1360,

862 and 865b.

Mlselllna (Mlsettina) megalocula \(/ang et Sun, l9Z3
PL 6, figs tó, t7

l97j itietlína neglocrl,r Vang and Sun, p. 155_156, IZ+-t25,
p|.3, lrg. I l. 1.,. l{. I6-t9: pl.3. fis- lt-tr.

Material. 2 lxial sections.
Distribution and age. China, Jrpan, p,rmir, Afghanisr.rn, Iran;

[:te Pernri.rn flcrhvsian). earlr Kuberg:rndian.
Occurrence. B.re-c.Vrng, Bag+-Viìng Menrber, senrple 865b.

Genus Arnrcnina A. Miklukho-Macla,v, 1955

Armenlna urtzensls Leven, 1992

PI.6. fig. l9

1992 An erùirú2ersis Lclen ìn t.ercn et al., p. 76, pl. .1. iigr 5,7.

Matcrial. | ,rxirl .rnd I sub.rrirt srctionr.
Distribution and .ge. Drnez, Armcnia, Irrn; Late permian

(Tcthvsi,rn). earìv Kuber.gandirn.

\taziri llohatldant

Occurrence. Brg-e-Vrng. Brs-c-Ving Menrbrr, sanple 865b.

Frmilv Neoschwager.inidae Dunbar cr Condril,192Z
Genus Neosc/rczge rita yabe, l9O3

Neoschwagerina sp. inder.
pt. {). [ic. td.:.

Material. I rrnqcnrirl rnJ I ot'liquc.ccrion..

-, . Distribution and age. Everrrlhcre in lethrs, Korilkitn Ranqe,
Nes Zerhndr L:rtc Permi;rn (Tethlsirn). Murg.rbi.rn.rnd Mictirn.

Occurrencs. B.rg-c-\hng, Jrrn.rl lbrmarion, s.rmple Bt t2.

Familv Sumatrinidae Sih.esrri, l9l.l
Gcnus Sumatrina Volz, 1904

Sumatrina sp. inder.
t,t. ó. tig. 2l

Matcrial. I t.rngcnrirl section.
Distribution and agc. Erenshcrc in 'fcrh\s; Lrre pernirn

(Tethr ri.rn). l\{urg.rbian .rnd Midirn.
Occurrenc(. ts.rg-e-V.rn g, Jan,rl t-ornìarion, \.rmple B 2.

Acluoi;ledgenetts. Pnt l. D. \ich:rrd.rnd l,rol. E. \'ill.r;rre s.arm-
It'acknollcdged for consrructirc rerics oi rhc nr.rnuscrìpr. This s.ork
nas suppored br. rhe' Russirn Foundlion for B.rsic Research. projecr
No.00-05-6429S.

Pt..{Tf. I

bìg, l-5 - Reicbdina pulc,ór..r K. Miklukho-M;rch\: \ 50. r-4) Arirl secrions. GIrr.- +77+/t.1771./2,177+13 rt\d
177.1/.1: senplcs Blll,8I33, Bt54 rnd Bt53 rccordinglr.; 5) s.rgirr.ìl se,cuon. GtN 1771,,5. srnpl. Bt5l. Èi!Ì. ó.
7 - Reicbelnta uryidaSheng. r5O. 6) Sub.rrirl s(,.rion, clN 177{,i 6, sìmple Bl{O;7).ì\iiìl secrion. (;tN +77.t/2.
s.impfc ts154. l;ig.8 - Ì\nitind (L.*,?ndli) rli. kloi :(L,l>.rr.rshi. rl0. Ari.rl ,..ri.,,,, ctN 4/z.r/n, riiìnrpte Bs-ì.
Fix.9 - Panìriu (Pantirind) tlartasica r cten. \30. A\iir \ccrion. cIN .{77+./9, s:Íìrpre B.{7. Ijj g. ft - Stbnt,ctttL.r
lod'rcr1a I c|cn \j0. A\irlsecrion, cIN 477.r/ ro, sìnìpre Bó3.1;ig. I t -15 - .lresoschrúencl/.r Jor,2rorri K.rnunr:r
ct Sak;rg,rrri x20 ll,ll-15) subrxirlsec!ions, (irN r77t/r,+774/ n.ancr l7z.{/t.1. s:rmple B17r l:)r\;rrsec-
tion, CIN.{771112, srnple B+7. Fig. 16. t7 - Riuteth crropac Kochrnsk*Dc\idó cr Mitrno'ia. \.10. t6),{\irl
section, GIN.1771lt5, s:rmplc R.l7i I7) subi\i.rt sccri.n,GIN 477+/ t(,, in'rplc 0.17. F ir,. tS,19 - Ntiol,,s i,tetlr
Lrrrrenorii Depr:rt. x2c Ari.rl secri.ns. GIN {72.r./r7 ùnd.tz7{/rs, 

'.'n'pt" 
tic:. Fig.2a - bríltuttaii Ltttsept,tt,r

Krnnrcrrr. rlO. Subaxirlsecrion, GlN,{774119, srmplc ts55. liìg.Zt - \hrtgcbienit pi;nr,r,r t_cven, r.lO. Sub,rrirl
sec-rion- GIN {774110,srmplc 8.t7. ljie. J2,2_3 - 'tingchicnia coùptes:tcfo.,,rì Lc,.n n. sp. *.10. Subi\irt sccr;ons,
GIN +Z-tl21 tnd 1771/22 (holor\.pe), sample 86:. Fig. 2.{. i5 - p,oarlo*e//.r irs'err Lcren n. sp. \-ì0. t+) Sub-
.rxúl scction, CIN 1771123 (holotlpc), srrnrplc lìt52; 25) sagitt.l scction. GlN.{72.1/2+, srnìplc Ill5O. l,;g.26
- Dnnusieso liutks (chen). xto.Suba\iir scction,(;rN177+/25,s.rmpleB55.Fig.2z,28- Dan.uites tùitutt'
Leven n. sp. Ariel sections, GIN {77jl26 (holo .pe) rncl GtN i77{/j7 rccordinghr s.rnrple B55.
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PLATI. .2

All \ l0
Fig. | - Acereosclnagct ina ct. endoi Htnza*.t Srgirral secrion. GIN 177,{/:8, srnple 861. Eig,. 2-6 - Cbalaro-
xhu^agerìna (Ctnìttlúta) .,algarisifn'nis (Morikawr). 2, l, 6) axial sec!ions, CIN 4771/29,177+13A,4771/3li
4,5) tangential scctìons shon,ing cunicrli, GIN 1774/32 and 4771126i 2-4, 6 - sîn)ple 855, 5 - srnplc 856. Fig.
7 Chalarosln;agerina (Canículì a) globosaefon,n (Le!en). Arill section, GIN +77+/1.1. sanìple 856. Iig. 8 -
Chalarosclroageùra (Cu'ickli'ú) -l..,,Ài"rt (Dunbar cr Skinner). Axialsection, GlN.r774ll+, s:rmple Bs6. fig.
9 - Praeskinnerella pseudogruperaensú lsen. Axial sec!ion, GIN 4774135, samplc 855.

PLATE 3

Allx 10

Íig. 1,3 - Shitnerelld schr.rr,rr' (DunbÀr er Skinner). Axi.rì secrions, GIN +77+/36 xnd 477+/37, srmple 856. Fig. 2

- Prueskúnetela pseuclog,rperarzsri Lcren. Axi:rl secrion -+774llS, srmple B50. F'ig. a, 5 - SÈirrerella di,:ersifuntis
(Dunbar et Skinncr). Arirl sections, GIN .{77{ /39 

^îd 
17 67 / 1A, samplc 856. ÍiE 6 - Chasenelh sch-^ageri,}aeî('tni

Shcng. Axialsection, GIN 477.+/11, saùple B1l2.lìg,.7 - Skinnerella chusenelldeformit Le\ei n sp, Axiàlsccrion
of rhe holc'rype, GIN a774112, s.rmple 856. Fig.8 - Skinnerella J{, japoníca depratí Lertn. Axial section, GIN
177.{/+3, sample 856. Fig.9 - Rngosochnenella dacalensis Leven. Axial secrion, GIN .l/h/44, si'ììple Bso.

PLATE .I

All x l0
Fig. | - Shi,nrcrelh cl'useneltacfomis Leren n. rp. Arial scction, GIN 1774l.t5, s:rnrple 856. Fig. 2,3 - hanella
bella Le,tcn n. sp. Axirl sections, GIN 1771/46 

^nd 
4774/47 lholorype), sample 856. L:ig.4-6 - IuneÌla longa

Levcn n. sp. A\i:ìl sections GIN ,1767l48 (holoÌype), 1771/19 )nd 1767/5A 
^ccotdingly, 

sanìple 856.

PLATE 5

All r( 10, except 10 rnd 1 I

Fig, 1,2 - Iranella o,'bicutati Le\en n. sp. Axi.rl secrions, CIN a77al51 (holo.Ipe) úd 4774/52, sample B56i

Fig.3-3 - Iranelh pauca Leven n. sp. Axial sections, GIN 177+/53, 1774151 (holotype) rnd 1774155 rccordingly,
sanrple 856, big. 6 - Psendochuscnella (?) pario.-/ (Leren). Axiai scction, CIN 4774156, sample B50. Fig. 7-9 -
Paraleeìna poxbraflti (Leven). Axial sections, GIN 4771/57, 4774/58 :nd 4771l59 accordingly, srmple 85ó. Fig.
\Q,t1 - Miseltina (Breurìnd) 4'hrc furthì (Dutkevich). x 15. Axirl sections, GfN 4774ló0 rnd a774ló I, srmples

850 and B65r. accordinÈly.

PLATE 6

Fig. 1,2 - Leeiu fusiforn rs (Schells,ien e! Dyhrenfurrh). xl0. Axial sections, GIN '+774162 and 4771/63, st'1plc
856. F;g. s,6, tt - Paraleena edoexsis (Ozasr). J{lo. Arial sec tioîs, GIN 4771/61,4774/65 xnà 47h7/bb 

^c.oÀ-ingll', srmple B 112. Fig.3 - lÍrseLlìna (Misellitta) atf. ctadíae (Deprrt). x 15. Axial scclion, CIN 477.{/67, srmple
865b. l;ig. 4,8-10 -.Múellùd (Misellinú) pa,.uicofara (Deprat). xl5. Subaxid secrions, GIN 4771/68, 4774/69,
1774/7Q nd 4774/7t accord]'îgly, srmples 865r and R60 14774/7t).l:i5.7 - Misellìna (À4nellina) {t. temicri
(Deprir). xl5. Subrxial section,,t77ll72, srmple Bó2.IiB. 12-15 - Misellina (Mísellìna) caucasio Lercn. xl5.
Axial secrions, GIN 4771/73,1774171, 177417 5 and 1774176, samples 862, B65b, 862 and 859, îccord;ngly. È-ig

16, 17 - l,líse\ína (Ifìseltind) negalocula Wang et Sun. xl5. Axial sections, GIN 4774/77 úd 1774/78, sxrîPle

865b. F-ig.l8, 2l - Neoscbii:ageriu sP. x15. Sagittal and tangential sections, G IN 4774/79 and 4771/8a' sam?le

Rl12.Fig,lg - Amen;nc wtze sisLe\.en, 5. Axial secrion, GIN 4771181, sampÌe B65b. Fig.2A - Armenita sp.

x15. SagittaÌ section, GIN 4774182, sample B65b. l:ig.22 Sunatrina sp. xl5 Tangential section, CIN 4774l

83. samole 8112.
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