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Abstract

The upper Yakhtashian to Bolorian Bagh-e Vang Formation was studied in two stratigraphic sections in north Tabas, east-central
Iran. The examination of fusulinids and small foraminifers of the Bagh-e Vang Formation in two studied sections led to the
identification of the new fusulinid and small foraminifer genera and species which are recovered from the upper Yakhtashian and
Bolorian strata of Iran for the first time. Based on identified fusulinids, three biozones including upper Yakhtashian Pamirina
darvasica-Sakmarella spp., lower Bolorian Chalaroschwagerina vulgarisiformis and upper Bolorian Misellina termieri in the
Bagh-e Vang section and two biozones containing lower Bolorian Misellina (Brevaxina) dyhrenfurthi-Chalaroschwagerina
vulgarisiformis and upper Bolorian Misellina cf. termieri in the Shesh Angosht section were recognized. Paleomagnetic data and
time of volcanic activities in Cimmerian microplates along with fusulinid appearance in Late Paleozoic reveal that the Neotethys
opening in these blocks did not happen at the same time and in the northern blocks (like Iran, south and central Afghanistan and
southeast Pamir) was faster than those in the southern blocks (like Qiangtang and Baoshan blocks). The reason for the occurrence of
warm water subtropic to tropic palaeoequatorial fusulinid fauna of verbeekinds and neoschwagerinids during the Bolorian in
Cimmerian microplates is not only because of the northward drift of its blocks but also factors such as global warming in the
Bolorian and warm water oceanic currents were effective.
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Introduction

The Permian platform deposits in the Shirgesht (north of
Tabas) and Shotori (east and southeastern Tabas) areas are
known as the Jamal Formation. This formation was first
studied in the southern part of the Shotori Mountains by
Stocklin et al. (1965) and in the Shirgesht area by Ruttner et
al. (1968). The lower Permian strata in the basal part of the
Jamal Formation introduced as Bagh-e Vang Member (Leven
and Vaziri Moghaddam 2004) and later were named Bagh-e
Vang Formation of Shirgesht Group (Leven and Gorgij 2006).
Several fusulinid species of the Bolorian age in the lower part

of the Jamal Formation were recognized by Kahler (1974).
According to foraminifrral assemblage of the Bagh-e Vang
Formation, it was assigned to Asselian—Sakmarian by
Partoazar (1995). The first detailed fusulinid biostratigraphy
of the Bagh-e Vang Formation at the Bagh-e Vang section
was led to the identification of three fusulinid biozones
including Yakhtashian—Bolorian Pamirina-Mesoschubertella
Zone, Bolorian Misellina-Chalaroschwagerina-Paraleeina
Zone and Kubergandian Misellina-Armenina Zone and
recognition of the two new fusulinid genera Iranella and
Paraleeina (Leven and Vaziri Moghaddam 2004). Arefifard et al.
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(2006) distinguished Pamirina-Chalaroschwagerina-
Mesoshubertella assemblage zone in the Bagh-e Vang
Formation at the Bagh-e Vang section and assigned it to the
late Yakhtashian—Bolorian. The conodont-based
biostratigraphy of the Bagh-e Vang Formation at Bag-e Vang
section was carried out by Leven et al. (2007) and conodont
species of the Bolorian age such as Rabeignathus binodosus,
R. bucuramangus, and Mesogondolella shindyensis were
identified. Recently, conodons were found in the lowermost
portion of the Bagh-e Vang Formation both at the Bagh-e
Vang and Shesh Angosht sections which include
Mesogondolella manifesta, M. monstra, Streptognathodus
aff. lanceatus, S. postconstrictus, S. postfusus, and
Sweetognathus aff. binodosus indicating a Sakmarian age
(Balini et al. 2015). The basal part of the Bagh-e Vang
Formation at Shesh Angosht section is younger than its
equivalent part at the Bagh-e Vang section based on the
Brachiopod Costispinifera sp. of Early Permian in age and
conodont  Sweetognathus  guizhouensis assignable to
Artinskian—Kungurian (Balini et al. 2016). Tabulate corals of
the Bagh-e VVang Formation show a Sakmarian to Kungurian
age (Niko et al. 2018) and the identified bryozoans of this
formation are dated to the Artinskian—Kungurian (Ernst et al.
2006). Therefore, given the available information, different
age determination for the Bagh-e Vang Formation has been
reported based on fusulinids, brachiopods, conodonts, corals,
and bryozoans. foraminifera such as fusulinids are the index
fossils to date Permian strata, thus fusulinid-based
biostratigraphy of another upper Lower Permian section
beside Bagh-e Vang section and their correlation with each
other will provide more precise age determination of the
Bagh-e Vang Formation. In this study, the Bagh-e Vang
Formation has been measured and sampled in both Bagh-e
Vang Mountain and western side of the Shesh Angosht
Mountain for fusulinid biostratigraphic study. Another topic
that will be discussed in this research is to review the end
Lower Permian events and their influence on fusulinid
palaeobiogeographic in Iran and its comparison with other
Cimmerian blocks.

Materials & Methods

For fusulinid biostratigraphy, Bagh-e Vang Formation was
measured and sampled in two stratigraphic sections, i.e.
Bagh-e Vang and Shesh Angosht sections. To have a better
age determination, sampling was done in close intervals from
limestone and calcareous limestone of this formation. A total

of 46 and 53 samples were collected from Bagh-e Vang and
Shesh Angosht sections, respectively. The precise study of
the fusulinids was carried out by preparing 230 oriented thin
sections from the specimens.

Discussion of Results & Conclusions

The fusulinid zonation of the Bagh-e VVang Formation at the
Bagh-e Vang and Shesh Angosht sections revealed the late
Yakhtashian to late Bolorian age for this formation. The basal
part of the Bagh-e Vang Formation is younger in the Shesh
Angosht section and no late Yakhtashian fusulinid was found
in this section. The distribution of the fusulinid assemblages
during late Early Permian in other Cimmerian blocks shows
that the appearance of the warm water fusulinids in different
Cimmerian blocks was not contemporaneous. In southern
blocks such as Baoshan and Qiangtang, verbeekinids
occurred later than those northern blocks including Iran,
south Afghanista, southeast Pamir, and Karakorum during
late Early Permian. It was first speculated that the
asynchronism of the warm water fusulinid occurrences in
northern and southern Cimmerian blocks was only as the
result of Neotethys opening at different times and the
subsequent movement of these blocks toward low latitudinal
belts. Therefore, the northern Cimmerian blocks became
closer to the subtropical and tropical latitudes than those
blocks in southern parts and warm water fusulinids appeared
in northern blocks in earlier times in late Early Permian than
those in southern parts. However, new finding obtained from
high-resolution oxygen isotope records of upper Lower
Permian conodont apatite showed that the icehouse to
greenhouse transition in Late Paleozoic happened in mid-
Bolorian (Chen et al. 2013) instead of previous suggested time,
i.e. late Sakmarian time (Fielding et al. 2008, Zheng et al. 2012).
Thus, it can be concluded that mid-Bolorian was the time of
climate warming. The appearance of fusulinids in southern
Cimmerian blocks and increased diversity and abundance of
warm water fusulinids in northern Cimmerian blocks in the
late Yakhtashian and Bolorian can be attributed to not only
the northward movement of these blocks toward high
latitudes but also to the global warming. Furthermore, the
significance of oceanic palaeocurrent flows as another factor
cannot be ignored which might have facilitated the fusulinid
faunal exchanges from equatorial waters toward cool water of
higher latitudes in Gondwanan margin.
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Authors

Studied sections

Findings

Leven and Vaziri
Moghaddam, 2004

Bagh-¢ Vang

The description of two new genera (/ranella and Paraleeina), subgenus
(Cuniculina), and 8 species ( Yangchienia compressaciormis, Paradoxiella msucta,
Darvasites miutus, Skinnerella chusenellaeformis, Iranella bella, I. longa, I.
orbiculata and /. pauca). The introduction of the 3 fusulinid assemblages
including 1) Yakhtashian-lower Bolorian Pamirina-Mesoschubertella, 2) Bolorian
Misellina- Chalaroschwagerina- Paraleeina and 3) very lowermost Kubergandian
Misellina- Armenina in the Bagh-e Vang Formation.

Arefifard et al., 2006

Emst et al., 2006

Bagh-e Vang

Bagh-c Vang

The identification of Pamirina- Chalaroschwagerina-Mesoschubertella
assemblage Zone of Late Yakhtashian to Bolorian age in the Bagh-e¢ Vang
Formation.

Three species of bryozoans were identified in the Bagh-e Vang Formation
including Streblotrypa (Streblascopora) marmionensis, Rhabdomeson bispinosum
and Alternifenestella kungurensis suggesting Artinskian to Kungurian age.

Leven et al., 2007

Balini et al., 2016

Bagh-e Vang

Bagh-e Vang and
Shesh Angosht

The Conodont fauna found in the Bagh- Vang Formation include Mesogondolella
sp., Rabeignathus binodosus, R. bucuramangus, Mesogondolella shindyensis and
Mesogongolella ex gr. gujioensiswere indicating Bolorian age.

The lowermost part of the Bagh-e Vang Formation in the Bagh-¢ Vang section
yields conodont assemblages consists of Mesogondolella manifésta,
Mesogondolella monstra, Streptognathodus aff. lanceatus, Streptognathodus
posteonstrictus, Streptognathodus postfisus and Sweetognathus aff. binodosus
which are indicative of an early Sakmarian age. The basal part of the Bagh-¢ Vang
Formation in the Shesh Angosht section contains one small brachiopod
(Costispinifera sp.) and a conodont species (Sweefognathus guizhouensis)

together with transitional conodont forms Sweetognathus whiterto S. guizhouensis.
The brachiopod genus is referable to the Early Permian and the conodonts are
dated to Artinskian-Kungurian.

Niko et al., 2018

Bagh-¢ Vang

Some species of tabulate corals were identified and described from the Bagh-e
Vang Formation including Suther/landia jamalensis sp. nov., Pseudofavosites
exiguus, P. fiisiforme and Thamnoptychia directa which are assignable to late
Early Permian.

This study

Bagh-e Vang and
Shesh Angosht

The identification of new fusulinid species reported from the Bagh-e Vang
Formation for the first time such as Sakmarella implicate, S. cf. Auegell,
Darvasites (Alpites) sinensis as lectotype species, Oktaella shiroishiensis. Three
fusulinid zones were recognized in the Bagh-e Vang section including lower
Yakhtashian Pamirina darvasica-Sakmarella spp. Zone, lower Bolorian
Chalaroschwagerina vulgarisiformis Zone and upper Bolorian Misellina cf.
termieri Zone. In the Shesh Angosht section the fusulinid Zones contain lower
Bolorian Misellina (Brevaxina) dyhrenfurthi-Chalaroschwagerina vulgarisiformis
Zonc and upper Bolorian Miscllina cf. termieri Zone.
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o=l Cwls 35 i e e ie Misellina cf. termieri
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— s—= ;| Chalaroschwagerina vulgarisiformis ...
s (Leven 1967) L, &, 5 32> (Leven 1997) Olislasl
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Triticitidae Davydov 1986 :o»l sl
Darvasites Miklukho-Maklay 1959 : ..
Alpites Davydov, Krainer & Chernyk 2012 : .o
<L) Darvasites (Alpites) sinensis (Chen 1934) :4_ ,$
(7 <
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oLz o (SWINE) pl s slaSal K 31 odii b jae
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Oketaella Thompson, 1954 : ,..>
Oketaella shiroishiensis Morikawa and S
(A e ) o) Kobayashi 1960
shias 5 S5 (S50 b (gt 5 S S iy ik §
e d 3 sl 3wy bl 500 Y oy (gla s
YA 5V0 e 0T Jsb 5 e Juo VO B Y n i 55
S M PE S0 o ag Jgb 4 s ol g e e
Lt ol (03,500 40 ) S5 el s 6 S e
Sheslsms alesy g5t e (sl B dad 55 5 Lmbae
Oy LY m@w;wlam‘_}t&z&;ﬁ;jwﬁs
Sl o lent sblesS 5 K5 sl 0y e
(Levenet 5l ls o3lel b b Sl el mulo
Biwaella ol yea s Ol il o 2kl @l 1992)
(Kochansky- 5 S -,k (Leven 1997) shiroishiensis
FL 5«5 $L 5L s 5 Devide and Milanovic 1962)
Pamirina darvasica-Sakmarella spp. Zone 05 55 « 55
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slaSsh ple 55 ysk g el b Sbgu, B auS
B et
SF ol y slslil O g
035 53 Calisn S el GlacSal lslisl o o
Pamirina darvasica glad_.Js;s8 sl sl 0 Lo =
[Darvasites wandae [Darvasites contractus
C. «C. vulgariformis Chalaroschwagerina vulgaris
YL il o Pseudofusulina kraffti 5 kushlini
S L« S, 055 5 (Leven 1997) dzea pysh B
slaw S sl Sal gbKin Oludlsl O s 5dss
s P. nishiwarensis Pseudofusulina postkraffti ...J ;4

= Oeosk o 4 Misellina (Brevaxina) dyhrenfurthi

Oluilsl 53 (v IS5 (Leven 1997) dlod i)l S

b s 555 el Oyl 5 S8 Uile S ol
S sy o ge (SAd 5 0l selais

0553 B A G S el ey
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Schwagerinidae Dunbar and Henbest 1930 :el 5l
Sakmarella Bensh and Kireeva in Bensh 1978 : ..
<L) Sakmarella cf. implicata Schellwien 1908 :4_ ;S
(F LY s s )

IS S0 S L gte gy i
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Slasss 53 Of b 5 otd 1S5 S5 S 5 0555
e 0K 00 Sl slayss 53 5 05, T (3l
Sl e o SA 5 2 s JS

sl rdls a3l S CL Ll s el plubs &8
o3l U plicw Sapy i 5 maS i o
Sakmarella implicata (|, sl 3 e 5 455 L zaS
el S glane

Qs il 5K S U leSlo 1 phlug
(Chen and Wang > < s (53T s (Leven 2010)
Pamirina > s (Davydov et al. 2012) _J1 5,8 1978)

S i\.: L 5L darvasica-Sakmarella cf. fluegeli Zone

(Vb el e SO EL

Schubertellidae Miklukho-Maklay, 1958 :osl 5l
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Pseudoendothyra  mathildae 5 C.  vulgaris solita
s Darvasites zulumartensis ¢ sL> oSl b 5 asis
&L 53 0 JLs Pseudofusulina norikurensis krafftiformis
S50 Lol 8,515 (g o mtia il 4 4z ST
e OABa s S Ly o bl w Glase glaas
3 sk 5 Gl lawer a6l Gl sk
Aol Ll pebeSle e as Slises Sas e SLE <
Eoparafusulina pamirensis- si_.J s34 055 sl «5
ial- S glaol « - laze Pseudofusulina plena

(v JL5) (Gaetani et al. 1995) <ol Ul s S

(Qiangtang Block) KLKLS S 4y
ssbe ol Jlad s SESILS Sk s il Sl
5 Sl a8 laSal&en Sl sdes
g e odsssh sl S LSS5 Cod 8
Pseudofusulina  glaas S 5 Uleds sl Lacoin,
[Neodutkevitchia insignis [P. atetsensis pamirensis
Leeina  krafftiformis Neodutkevichia  tumidiscula
4 C. solita C. globosa Chalaroschwagerina vulgaris
Sl gsliss «S Ws3 0 el |, Praeskinnerella pavlovi
i el 0y s UlpasS sl el Lyl
« Praeskinnerella 5 Chalaroschwagerina sl s .~
(Zhang et al. 2012ab, Ly s e osls Cous Sl
S il Sy (SOLSTLS S s 2013a,b)
S Alan S 513 cn s sleSte B VL b slawir
PRCRNCICUN U~ JCNIPTINE Sy Ee
Sy Sl 5 Sl 5 AL Sl oyl 5S
AL O ety KBS Sok 5 sk Sbgery o
Dy Sy A0l S Bdas & puS 1S s

(# JS5) (Zhang et al. 2012a,b) Llas S 13 bl

(Baoshan Block) sls gl S 4b

L5505 Sl gl sacSal 5 e dss cKal (g5 5
L s Al G s ook B il 4 ST 055
laddss s sols poleSbo Sl ) (Swsgl
A0S e )3 LS Ll 4 Ghate 3, ] axls
23 el ol U et gl 55 98 slaas sas
D. Darvasites ordinatus Jel & (55 50 Ol wiladl
Chalaroschwagrina [D.  wandae pseudosimplex
P. P. kraffti Pseudofusulina fusiformis wulgaris

Praeskinnerella crassitectoria (P. postkrffti thessensis

.(Leven w_.a Misellina (Brevaxina) dyhrenfurthi
1997)

b S s
Sl el O b= 5 ) el Sl
e 5 Ll Sl slaa Yok (g3 5dme b (solsT Sl
Gruntand ol 1555 5 5550 551 5 (Sbs Jemd olasl s LT
.Dmitriev 1973; Gorjunova 1975; Grunt and Novikova 1994)
slasalS ok & Glate Slgey U ol 5o
Sole slaSal 5l (S50 slaYole 5 0 sl « s
L AL 558 Gl o 5l plaanig b as Wlows | S
(Lenovaand s o Jlis Sal laa¥Yole 5 2L cdl
AoJ 348 s se Dimitriev 1989; Angiolini et al. 2015)
Jold el Ot s 3 el lalid sk
Chalaroschwagerina [Pseudofusulina nishiwarensis
M. Misellina (Brevaxina) otakiensis wulgarisiformis
<—| M. termieri 5 M. parvicostata (B.) dyhrenfurthi

(Vv J2) (Leven 1998)

(Karakorum) f}),ﬂ)ls
Jold sk B il Ol psy sSHLS 8 50
Sl Vol Ly et 5 ol slagsl 5 Sal slawr
dcd s Slaas sazee (Gaetani et al. 1995) Ll Swacls

Chalaroschwagerina Pamirina sp. L - —aletl - o
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S ae same s JS i e glasS 5l (A58
S b Kase Slslse 4 alBlas Glo,b slaanks
slas b (uds a5 5 > (Zhang et al. 2013a,b) L s -
Sl S e sl it ) SIS 5 oL
5 Qi oy 55 e Ol i S sl
o S S 3 Sl ot oo 5 s L3 e, SLS
Lles S S Jld Cats 5 e slaS L

il Ol sl (gadmte laalas o sSLs
Gla o o Gt gl S > 5 o anee (5lo 1 (Glaandas
mablie L Al 5 51 5 Wledd plowil 5ol oLl
5 SRSl g oD c(,M:SLQ_fLa slaslast ) o oS
(Muttoni et el o oslizal baandlas ol 55 wlid Ko

al. 2009; Angiolini et al. 2013; 2014, 2015, Zhang et al.
Sl acOls 31l s e 5ed (g1 2012a,b, 2013a,b)

R RS S ol S 5 adletl gl 5 )
BB s 555 i ol 5 s S 558 SIS S
ool [S5SS Al b JIg cnl s S 13 AL
L s Lol posleSla 0les 55 (SanSa b S 358 o o
oty &S > 5 il 5 il Oley s Jlad Snd
(Zhang et el ol JLss (3l S 1S Oles s Jles
Gld ) 9 U g ax S1 L SLKLS Sk s al. 2012a,b)
il S st L5 5l b s dse lls edlisly
(Zhang et el Sy Sl p S SlaT (5L b 5 LlsaS
9 S sblw glaa_oJy558 5 (b al. 2013ab)
o 4o slacly S 55 verbeekinids o5 S 51 S sl
2 Jled Caa S5k ol S Sl Il S 58

S8 01 8. i 53 S S 0l

Sk 05 ) Gl B ey puoleSLe glaaiig

5 05tk ( Kmanls) 15T Slismy Joli Bk 0L 5L
Hoe Sl LT glodels jisn Js cdien (O s2e03le
BB Ny e pain Sl Sy LT ol
T T ) S P W ) W SN WA S P
E. laudoni (Eoparafusulina pseudosimplex
4S el P. minitumidiscula s Pseudofusulina macilenta
Sla o e 5 LS isl S slacl s oy
(Huangetal. & ls Gl oo a5 Yo 51 VL LSl e

(v S5 2015)

ez 5L e S5k Jled Sy oS5 > 0L

CECAPE Y P
|5 2y 8515 o e (Sengor 1979) PR CHV RIS
(S Ol S Sy ol o 5 8 sl
SEESELS (OlnSL) o35 S1LLS Jled Olilil o
o % oleile U s Yunnan SJG1 o e (e Jled)
(Sengoretal. 1988; ! 3 ln b, smad oo 5 AL
il 5 U gl s slaasks | Metcalf 2009)
Il ety &S = 5 Sa3,0L 2l s LlsuS 33
AL e e Al OASA e e 58 OASSL &
(Eurasia) L3l sl L Laasdad 0 SLg 5,5

.(Dercourt et al. 1993; 5, Syomsan )y pew oS
Ruben et al. 2007; Muttoni et al. 2009)
(05 iy SIS S5 slagslesl o,
S a5 5l Jmbe ol JSa e slaS 5L
= dods aus b s aSL (Metcalf 2002; Ueno 2003) s
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= <40 0 = | Kuberg. insolita, = - FES -
ndian Skinnerell s = gl 7 Jarkhu., s
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L 275 = RR RRRIRR 51 = Sphaer. hunnanica o o
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=
- - . _5
T Bolorian 2 |wisettina parvicost, & 2
Kungur- = s
280 ian Miscllina (B,) dyhr., § Misellias dysr; ~ - — z o
B _<Z: Pscudofusu. postira.| S \chataro. valgarisito, | | £ocadotiisu. kraftd, | ooltne (A sdpirs
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| i — - Pseudofusu. nishiwa. E £
] N\ AN
- - g 283 5 E Pamirina darvasica, Pansiring sp. Prz‘;kinncr. pu'ﬂow', =
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285 G 5 - e v w| Chalaro. vulgaris g Sakmarella flucgeli
—
g ‘ = o
= . Yakhta- Darvasites ordinat., = g B
B = Artinsk- shian Darvasites contracy o L\,MZ"Z "{Ig;?ﬂst ? \Eoparafusu. pseudo.,
= - ian 2 Rlecu e 24 -S Eoparafusu. laudoni,
= ol z* @ |Pseudofusu.
= < B = |macile
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— 293.5

(Lenova and ey & —a0 s= ((Leven 1997) (g5 o Sludlidl o Slauilidl O s Ol 53 fyak o el l slaaig Gl -V S
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Plate 1

Plate 1

1-3. Sakmarella implicata (Schellwien 1908). 1. Axial section, Sample BA-5-37-1. 2. Axial section, Sample BA-5-
19-3. 3. Axial section, BA-5-20-1.

4,5. Sakmarella cf. fluegeli Davydov in Davydo, Kranier and Chernyk 2012. 3. Subaxial section, Sample BA-12-2-
1. 4. Axial section, Sample BA-5-12-1.

6. Darvisites (Alpites) sinensis (Chen 1934). Axial section, Sample SHB-1-7-4.

7. Grozdilovia ex gr. sulcata (Kurzhenevskiy 1940). Oblique section, Sample BA-4-17.

8. Oketaella shiroishiensis Morikawa and Kobayashi 1960. Axial section, Sample BA-4-42-1.

9. Grozdilovia sp., subaxial section, Sample BA-4-2-2.

10. Leeina isomie (Igo 1965). Axial section, Sample BA-61-1.

11. Leeina quasifusuliniformis (Leven 1967). Axial section, Sample BA-4-38-1.

12. Biwaella sp., Axial section, Sample BA-4-57.

13. Toriyamaia sp., Axial section, Sample BA-47-11.
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Plate 2

Plate 2

1, 2. Pamirina chillingensis (Wang and Sun 1973). 1. Axial section, Sample BA-4-8-2. 2. Axial section, Sample BA-
2-15-3.

3, 4. Pamirina darvasica Leven 1970. 3. Axial section, Sample BA-4-56-2. 4. Oblique section, Sample BA-4-57-2.
5. Pamirina staffellaeformis Zhou, Sheng and Wang 1987. Axial section, Sample BA-4-42-2.

6, 9. Misellina (Misellina) cf. termieri (Deprat 1915). 6. Subaxial sections, Sample BA-47-12-4. 9. Sample SHB-53-
4

7, 8. Misellina (Brevaxina) dyrenfurthi (Dutkevich 1939). 7. Oblique section, Sample SHB-1-8-3. 8. Suaxial
section, Sample SHB-1-12-5.

10. Neofusulinella pseudogiraudi (Sheng 1963). Subaxial section, Sample SHB-7-1.

11, 12. Mesoschubertella sp. 11. Axial section, Sample BA-4-21-4. 12. Oblique section, Sample BA-4-23-7.

13. Nankinella cf. nagatoensis Toriyama, 1958. Axial section, Sample BA-55-15-1.

14. Schubertella aff. exilis Suleimanov 1949. Subaxial section, Sample BA-5-9-3.

15, 16. Bradyina lepida Reitlinger 1950. 15. Subaxial section, Sample BA-4-16. 16. Axial section, Sample BA-4-

17. Endoteba sp., Axial section, Sample BA-36-4.

18. Haplophragmina sp., Subaxial section, Sample BA-4-12.

19. Hemigordiellina regularis (Lipina 1949). Transverse section, Sample SHB-1-8-1.

20. Olgaorlovella sp., Oblique section, Sample SHB-12-7-1.

21. Paleonubecularia sp., Oblique section, Sample SHB-6-1.

22. Pseudobradyina sp., Transverse section, Sample BA-5-2.

23, 24. Uralogordiopsis longus (Grozdilova 1956). 23. Subtransverse section, Sample SHB-6-4-2. 24. Axial section,
Sample SHB-6-5-4.

25, 26. Uralogordiopsis permicus (Grozdilova 1956). 25. Axial section, Sample SHB-6-37-1. 26. Subaxil section,
Sample SHB-8-2-3.
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Plate 3

Plate 3
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. Chalaroschwagerina hawkinsiformis (Igo 1965). Axial section, Sample SHB-6-2-2.

. Chalaroschwagerina vulgarisiformis (Morikawa 1952). Axial section, Sample SHB-6-34-2.

. Chalaroschwagerina tumida Skinner and Wilde 1965. 12. Axial section, Sample SHB-8-12-2.

. Chalaroschwagerina globosa (Schellwien 1908). 4. Axial section, Sample SHB-8-6-2.

. Chalaroschwagerina vulgaris (Schellwien and Dyhrenfurth 1909). Axial section, Sample SHB-9-3-1.

. Chalaroschwagerina globosaeformis (Leven 1967). Obligue axial section, Sample SHB-9-17-1.

. Praeskinnnerella sp. Subaxial section, Sample SHB-6-32-3.

. Chalaroschwagerina ? vulgaris (Schellwien and Dyhrenfurth 1909). Subaxial section, Sample SHB-9-22-1.





