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Abstract.The origin and evolution of the family Pseudostaffelli-
dae is discussed, based on the study of foraminifers from the srratotype
and reference sections of the Bashkirian stage of the Southern Urals.
Primitive Plectostffilla gave rise to two lineages: one lineage produced
S emí staffe lLa Ps e wdo staffe lla, whereas the other lineage produced more

advanced Plectostffilla * Varistffilla gen. n. The species from the South-
ern Urals assigned to Varistaffella are here described.

Riasswnto. Viene discussa I'origine e l'evoluzione della famiglia
Pseudostaffellidae sulla base dei foraminiferi presenti nello strato-tipo
e in altre sezioni di riferimento del Bashkiriano degli Urali meridionali.
Le Plectostffilla primitive diedero origine a due linee evolutive: una si

concretizzò con SemistaJfella - Pseudostffilla, mentre l'altra produsse ie

più avanzate Plectostaffella - VaristaJfella gen. n. Sono inoltre descritte
le specie di Varrstffilla provenienti dagli Urali meridionali.

lntroduction

Middle Carboniferous stratigraphy is largely based

on evolutionary sequences within the Fusulinoida. The
family Pseudostaffellidae is particularly important in the
biostratigraphy of the Bashkirian. The study of foraminif-
ers from the Bashkirian of the Southern ljrals revealed an

evolutionary sequence in the development of the family
Pseudostaffellidae. The collection of foraminifers studied
is housed in the Geological Museum of Ufa (coll. nos. 640

aîd 592 Iry Z.A. Sinitsyna) and in the Institute of Geol-
ogy of the Ufa Research Center, Russian Academy of Sci-
ences (coll. no. 721. by E.I. Kulagina) . The material stud-
ied comes from the type section and reference sections
of the Bashkirian stage in the Southern lJrals, which are

described by Sinitsyna and Sinitsyn (1987) and Kulagina et

al. (2001). The most important sections are Askyn, Zigan,
Akavas, Bogdanovka and Bolshoi Kizil (Fig. 1) . A Bashki-

rian stratigraphic scale, which includes four substages (Sy-

uranian, Akavassian, Askynbashian and Arkhangelskian)
and six horizons, was used (Fig.2). The evolutionary se-

quence of the Pseudostaffellidae is revealed in the com-
plete Bashkirian sections of the Southern lJrals.

Previous studies on the evolution of the family Pseu-
dostaffellidae

According to Reitlinger (1,971), the appearance of
the Pseudostaffellidae was preceded by the evolution of
the Eostaffellidae in the Serpukhovian stage, when the
test became sub-spherical due to a widening periphery and

corresponding lengthening of the coiling axis. In the line-
age Eostffi/la-Psewdostffilla this evolutionary trend was

first marked by the appearance of the short-lived genus

Eostffillina. At the beginning of the Bashkirian (Syura-
nian), selection pressure still favored an elongated axis, as

indicated by the development of tests with skewed coiling,
such as in the large Plectostffilla. In the Syuranian, the

more progressive genus Semistffilla appeared. Original-
ly, the Psewdostffilla (Semistaffella) r.tariabilis group was

described by Reitlinger (1961) (Fig. 3) as primitive Pseu-

dostffilla that resemble Pseudostffilla antiqwa (Dutkev-
ich) and also Eoschubertella and Eostalfellina. Rauzer-
Chernousova (9a9) studied the ontogeny of the Psew-

dostffilla species and showed the evolutionary develop-
ment of the lineage Pseudostaffella antiqua - Neostffilla
sphaeroidea based on anaboly (Fig. a). Rozovskaya \1975)
regarded the subfamily Pseudostaffellinae as a separate

lineage evolving from Eostffil/a. Solovieva (1977) also

indicated the stages in the evolutionary transformations
of the morphological characters in the fusulinids, includ-
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Fig. 1 - Locations of the strato-typestratotype and other Bashkirian
reference secrions in the Southern Urals. Kev to symbols
(1) - Pre-Paleozoic and metamorphic rock complex, (2) -
Paleozoic Pre-Carboniferous rocks, (3) - Carboniferous and
younger rocks.

ing the Pseudostaffellidae, which were used as a basis for
a foraminiferal zonal scale for the Middle Carboniferous.
Later, the hypothesis of the origin and early evolurion
of the Fusulinida was formulated by Groves (1988) and
Groves et aI. (1994). According ro Groves's hypothesis,
the Eostaffellidae root srock gave rise ro the subfamily
Pseudostafellinae by the appearance ol Plectostffilla ja-
hhensis, which in turn gave rise to Semistffilla z,ariabilis.
Maslo & Vachard (1997) suggested that the genera Semi-
stffilla and Plectostaffella evolved synchronously and gave

rise to two lineages, the first leading ro the genus Psez-
dostaJfella, and the second to Schubertella.

The material studied in the present paper sup-
ports the presence of transitional taxa between the
families Eostaffellidae and Pseudostaffellidae, allowing
the recognition of the ma.jor evolutionary trends in the
Pseudostaffellidae, which are used to subsranriate the fo-
raminiferal zonal scale of the Bashkirian.

Evolution of the Pseudostaffellidae

The evolution of this group in the Bashkirian passed
through the following stages.

Syuranian substage
This substage is notable for the diversification of

Plectostffilla, which gave rise ro rwo separare lineage (Fig.
5). Small representatives of Semistffilla (5. minuscularia
Reitlinger), closely similar rc Plectostaffella reitlingerae
Groves, with few volutions and a variable periphern ap-
pear first. Semistffilla r.,ariabilis Reitlinger, in which the
coiling axis is displaced at almost 90", and S. primitir.,a
Reitlinger with more symmetrical coiling, appear ar rhe
end of the Syuranian. Semistffilla is the ancestral ge-
nus of the rounded pseudostaffellides, and has a nauti-
loid or subspherical tesr, asymmetrical coiling, and vari-
able chomata.

Akavassian substage

During the Akavassian rime, a group of species with
a three-layered wall, small chomata, a nauriloid test and
strongly skewed coiling branched off from Plectostaffella
(P1.1, fig.3-14, 16-18). This group (Varistaffella, gen. n.)
was a blind lineage; it preserved the nautiloid shape and
asymmetrical coiling throughout the Bashkirian and in the
early Moscovian, when it disappeared. At the same rime
Semistffilla gave rise to the subspherical Pseudostaffella
with distinct chomara, a three-layered wall, and planispiral
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Bashkirian stratìgraphic scale

(according to Kulagina et al.

2001),

Fio 7

Fio 4^'b' '

N. sphaeroidea

Fig. 3 - Schematic figures drawings of some specìes Semistffilla (from Reitlinger 1961, p.24A, fig.2): a - SemistffilLa variabilis (Reitlinger),

b - S. primitiz,a (Reitlinger), c - S. minor (Rauzer).

Fio 4 - f)ntnoenies in rhg lirìsxgg Pseudostaffella antiqua grandis - Ps. praegorshyi Ps. gorsbyi Neostffilla sphaeroidea showìng development_-b''

through anaboly (from Rauzer-Chernousova 19+9, p. 146, tig. 4).
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î-

Eostaffella
- Evolutionary lineage of the Pseudostaffellidae. 1- Plectostaffel

La reitltngerae Groves, 199,1, Jakhino, x100, spl. 6ll2;2 - Semi-

staffellamìnusculariakerthnger, 19l1, x100, Askyn, spl. 12l2; 3

- Semìstffilla uariabilis Reìtlinger, 1961, r 80, Askvn, spl. 16l;
1 Pseudostaffella antiqua (Dtttkevich, 1934), x 75, Askyn, spl.

171a; 5 Psewdostaffella antiqua posterior Safonova, 1951, x 60,

Askyn, spl. 185;6,7 - PlectostaJfeLla taruarìensis (Braz-hnikova

and Potievskaya, 1938 ), 6 - x 75, Muradymovo. spI.77;7 - r
85, Bogdanovka, spl. 3/25; I P lecto staJfeÌla j akhensìs Reitlinger,
1971, x 80, Askyn, spl. 1212 9, 1A Vartstaffella ziganìca (Sin-
itsyna,19Z5),9 -x7A, Askvn, spl,279,10 x 85, Zigan, spl.

l/zn.

coiling in the outer volutions. The Akavassian is marked by
wide speciation within the genus Pseudostaffella, resulting
in the emergence of the major rrends towards increased
size, larger chomata and differentiated wall. At this time
many short-lived transient forms with variable chomata
and periphery appeared.

The instability of species characters is indicated by
the presence of taxa with different types of chomata (Pl. 1,

fig.19). During the Akavassian, Pr, antiqua increased in
size and gave rise to a few varieties. The evolutionary
transition Ps. antiqwa antìqwa - Ps. antiqua posterior - Ps.

grandìs occurred. In its ontogen,v, the Psewdosaffella anti-
qua groúp passes through a stage resembling Semistaffella

',.,ariabilis (double turn of the coiling axis at 90").

Askynbashian substage

The Askynbashian substage shows a further devel-
opment of Pseud.ostffilla. The genus gave rise to three
lineages. The first, most progressive Ìineage, evolving ro-
wards the elongated coiling axis (L/D > 1) gave rise to
the new genus Stffillaeformes Solovieva, 1986. The sec-

ond and third lineages exhibit more distincr symmerrical
coiling and massive chomata. The second lineage is related
to the appearance of a broadly nautiloid and subspherical
test with a convex periphery and asymmetrical chomata
(Ps. proozawai Ktreeva group). The third lineage exhib-
its a spherical form with more or less flat periphery and
high, short chomata (Pi. praegorsleyi Rauzer and Ps. kras-
nopolsbyi (Dutkevich)). Al1 the iineages show a variable
gray diaphanotheca in the wal1 structure.

Arkhangelskian (Upper Bashkirian) substage
In this substage the development of planispiral coil-

ing, massive chomata and a four-layered wall continued.
Taxa that later became widespread in the Moscovian, as

well as taxa ancestral to the genus NeostffillaMrkluho-
Maclay, 1959 appeared in this stage. These \r'ere A, gorshyi
(Dutkevich) with subquadratic chomar a, and Ps, conspecta

Rauzer with asymmetrical chomata. In the Arkhangels-
kian, the transitional taxa Pseudostaffella - Neostaffe/la ap-
peared. This time is also noteworthy for the diversifica-
tion of the rhomboi dait Profuswlinella and the appearance
of Aljutovellidae.

A gradual appearance of Pseudostaffellidae spe-
cies may be observed in the strato type of the Bashki-
rian (Askyn section) and in the nearby Zigan section
(Fig.6, Z).
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Systematic Paleontology

The fusulinid taxonomy used in the present paper
was published in the Reference Book on the systemat-
ics of Paleozoic foraminifera (Rauzer-Chernousova et
aL. 1996).

Family Pseudostaffellidae Putrja, 1956

(nom. transl. ex Pseudostaffellinae Putrja,

1956 by Solovieva and Reitlinger

in Rauzer-Chernousova et aI. 1996)

Genus Varistffilla Kulagina and Sinitsyna gen. nov.

1951 Pseudostaffella Thompson, 1942 - Rars,zer-Chernousova et al.
(partim), p. 1ar1a2, pl. s, fig. 1s-18, 19-20(?) ,22 (?).

1970 Pseudostffilla Thompson, 1942 * Rumyanzeva (partim), pl. 12,

fig. 3-4,9,1 1-13, pl. 13, fig. 9.

1973 Semistaffella (?) Reitlinger, 1971 - Popova & Reirlinger, p. 71,

pI. 12, fig.11-12.
1975 PseudostaffellaThompson, 1942 - Sinitsyna in Grozdilova et al.,

p.4s, pl.7,fig.18.
1987 Pseudostffilla Thompson, 1942 - Sinitsyna & Sinitsyn (par-

tim), pl. 7, fig. 16-17, 19, 21, pl. 9, Íig. 12.
2000 Plectostaffella (Eoplectostffilla) Postojalko, 1990 - Ivanova, p.

42, pl. 1, fig. 10.

2AA1 Pseudostaffella Thompson, 1942 -Ku,Iagina et al. (partim), pl.
J. rrs. b-lu.

Etymology. From the Larln varians (variable).
Type species. Pseudostaffella ziganica Sinitsyna, 1975 in Gro-

zdilova et al. 1975, p. 45, p1. 7, fig.18, Akavassian, Southern llrals,Zi-
gan River. Gumerovo Village.

Diagnosis. Small-sized Pseudostaffellidae with broadly len-
ticular or nautiloid test, skewed coiling, three-layered wall, distinct
small chomata.
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Fig.7 - Distribution of the Pseudostaffellidae and related species in during the Bashkirian in the Zigan section. (For legend see the Fig. 6).
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Description. The test is small, broadly lenticular
or nautiloid in shape throughout all growth stages. The

periphery is broadly-rounded or rounded-subacute. The
coiling is usually strongly skewed throughout or becomes

nearly planispiral and partly evolute in the last l-1.5 vo-
lutions. The L/D ratio is 0.5-0.8. The first volutions are

more tightly coiled. The height of the subsequent volu-
tions gradually increases as the test grows. The wall is

three-layered (inner and outer tectoria and tectum) from
the third volution, while in the early volutions it is usually
undifferentiated. Chomata distinct. small. tuberculate.

Remarks. The genus Varistffilla includes species

previously assigned mostly to the genus Pseudostffilla
Thompson, 1.942.These two genera are similar in having

the three-layered wall. The new genus is distinguished
from Psewdostffilla in the more compressed test shape,

the coiling pattern and small, tuberculate chomata. The
L/D ratio ín Varistaffella ranges from 0.5 to 0.8, whereas

rnPsewdostffillaitis 0.8 to 1.0. The coiling inVaristaffella
is very similar to that rn Plectostffilla Reithnger, 1971,
from which it is apparently evolved through the differen-
tiation of the wail and development of the chomata. This
is supported by the presence of transitional forms, which
in some parts of their test show the tectum.

Species compos ition : Var i staffe lla zigan i c a (Sìnitsy-
na), V v ar s an ofi ert ae (Rauzer-Chernous ova), V k o ro b e z-
kikhi (Raver-Chernousova E Safonova), V eostaÍfel-

laeformis (Rumyanzeva), V libera (R. Ivanova) , V? iri-
nort k ensis (Rauzer-Chernous ova).

Occurrence. Bashkirian, Akavassian up to the lower
part of the Moscovian. Most widespread in the Akavas-

sian and Askynbashian.

D - diameter, L- width, d - diameterof proloculus, D 1 - D 5 - diameters

of the volutions (from first to finishedlast), n - number of volutions.

Remarks. Since the holotype is lost, a neotype is

proposed in the present paper (Pl. 1, fig. 3). Sinitsyna &
Sinitsyn (1982, pl. 7,figs.16-17) and Kulagina & Sinitsyna
(1997, pl. 1, fig. 23) indicated erroneously that the speci-
mens shown in their papers came from the Askyn section,
whereas, in fact, they were recovered from the Zigan sec-

tion. This species is very similar to Plectostffilla jakhensis

Reitlinger (1971,,p.14, pl. I, figs.1-5) differing in the larg-
er test, semi-evolute last volution and three-layered wall.
Reitlinger (1921) indicated that in the genus Plectostffilla
the wall is thin, undifferentiated, and sometimes the tec-
tum may be seen. We studied foraminifers from the same

section Jakhino (along the Berdyaush River), type locality
for PlectostffilLa jakhensis and traced a successive àppear-

ance in the section of the tests with an undifferentiated
wall and a three-layered wall (P1. 1, fig. 2, 4). Our study
suggests that the specimens with a tectum are transitional
from Plectostffilla jabhensis to VaristffilLa ziganica.

Occurrence. Bashkirian (Akavassian and Askyn-
bashian) of the Southern Urals.

Varistaffella ziganica (Sinitsyna, 1975)

Pl. 1, fig.3-6

1975 Pseuclostffilla ziganica Sinitsyna in Grozdilova er al., p. 45, pl.
Z, fig. 18.

1987 Psewdostffilla ziganìca - Sinitsyna & Sinitsyn, pL7,frys. 1,6-17.

1997 Pseudostffilla ziganica - Kulagina Et Sinitsyna, pl. 1, fig. 23.

2AAI Pseudostaffella ziganica - Kulagina et al., pl. 3, fig. 8-10.

Neotype.: Pl. 1, fig. 3, Geological Museum, Ufa, no. 592/7,
Southern Urals, Zigan River, Gumerovo Village.

Material. Twenty-six axial sections from the Askyn, Zigan, Ja-
khino, and Sim sections (Fig. 1).

Description. The test is broadly lenticular, with a

narrowly rounded or rounded-subacute periphery, 4.5-
5 volutions. The last half-volution is often semi-evo-
lute and is increased in height. The coiling is constantly
skewed. The test wall is differentiated, three-layered in
the outer 2-3 volutions. The chomara are rounded tuber-
cles. The test wall is 0.018-0.020 mm thick. The aoerture
is moderately wide.

Varistaffella korobezkikhi
(Rauzer-Chernousova & Safonova, 1 951 )

Pl. 1, fig.7-9,1.1.

1.951 Psewdostafella korobezkikhi Rauzer-Chernousova & Safonova in
Rauzer-Chernousova et al., p. 101, pl. 5, fig. 15-16.

19 67 Pseud.ostffilla oarsanofieaae Rarzer-Chernousova - Brazhnikova

et al., pl. 21, fig.21.
19 69 Pseudostafella varsanofieoae Rauzer-Chernousova - Manukalova

et al., p.51, pl.14, fig. 9.

197A Psewdostffilla korobezkikbiRauzer-Chernousova E Safonova

- Rumyanzeva. pl. 12, fig. l-a.
197 6 Psewd.ostaffella irinoohensìs Leontovich - Ektova, pl. i, Íig. T -2a.

197 9 Pseudostffi lla oarsanofìeoae !.auzer-Chernousova - Dzhenchu-
raeva, pl. 3, fig. 17-18.

1987 Pseud.ostaffella korobezkikhi Rauzer-Chernousova & Safonova

- Sinitsyna & Sinittsyn, pl. 7, frg. 19, pl. 9, fig.1 1.

199 1 SemistaJfella korobezkikhi (Rauzer-Chernousova and & Safonova)

- Marfenkova, pI.19, fig. 11.

1999 Pseudostffilla korobezkikhi Rauzer-Chernousova & Safonova

- lvanova, p1.1, frg.7.

Material. Twenty-two axial sections from the Askyn, Zigan, Seriat,

Akavas, and Bolshoi Kizil secuons.

Dimensions.

Specimen
no.

D
mm

L
mm

LID
ratl0

d
mm

D1
mm

D2
mm mm

D1
mm

D5
mm

n

Neotype
59217' 0.5 0.3 0.6 4.429 0.06 0.11 0.20 0.31 0.5 5

64Als4 4.52 4.29 0.55 0.03 1 4.475 4.12 0.20 U.J I 0.53 5

59218 4.42 0.21 0.55 4.429 0.08 7 4.12 0.28 4.42 +

r21le80 u.l 4.26 4.52 0.417 0.006 0.087 0.18 432 0.5 5
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Description. The test is subnautiloid, lateral1y com-
pressed, with umbilici. The test wall is differentiated in
the outer 1.5-2 volutions. The chomata are narrow trian-
gular or rounded tubercles. The test wall is 0.018 - 0.020

mm thick. The aperture is moderately wide.

Dimensions.

Comparison. This species differs from other spe-
cies of the genus in the presence of the distinct umbilici.

Occurrence. Bashkirian (from Akavassian) and
Moscovian (lower part) of the Urals, East European
Platform, Dniepr-Donetz Basin; lower Bashkirian of the
Tien-Shan and Kazakhsran.

E. I. Kulagina fr Z. A. Sinitsyna

Varistaffella varsanof ievae
(Rauzer-Chernousova, 1 951 )

Pl. 1 , fig. 12- 14

1951 PseudostffiLla i;arsanofiez,ae Rauzer-Chernousova in Rauzer-

Chernousova et al., p. 101-102, pl. 5, fig. 1Z-18.

19 56 Ps eudostalfella tarsanofier,;ae Rauzer-Chernousov:ì - Putrja, p.
396-397, pI.5, fig.8.

1973 SemistaJfella (?) z,arsanofievae Rauzer-Chernousova - Popova

Ec Reitlinger, p. 71., pL. 12, fig. 11-12.

D7A PseuclostaJfelÌa t,arsanofìeoae Rauzer-Chernousovr Rumyrn-
zeva, pl. 12, frg.9.

197A Pseudostffilla sp. - Rumyanzeva, pl. 13, fìg. 9.

1987 Pseudostaffella ziganica Sinitsyna - Sinitsyna tr Sinitsyn, pl. 9,

fig. 12.

1,997 Pseudo staJfe/la larsanofieta Rauzer-Chernousova - Kulagina &
Sinitsyna, pl. 1, fig. 24.

Material. Twelve axial and 3 sagittal sections from the Askyn
and Bolshoi Kizil sections.

Description. The test is subnautiloid, with a broad-
1y rounded periphery and flattened or weakly convex
flanks. The volutions are very tightly spaced, reguiarly
coiled, ; the last 1-1.5 volutions are turned at 90" relative
to the inner volutions and possess 15 to 2a chambers.
The wall in the outer 2-3 volutions is differentiated. The
chomata are small rounded tubercles.

PLATE 1

All specimens are from the Southern Urals, x 80, except as noted.

Figs. 1-2 - Plectosuffella jakhensis Reitlinger, 1921. Holotype GIN 4002/1 (originally pI.1, fig.1). 1b x 150, enlarged part of 1a, showing the un-
differentiated wall. 2 - axial section, IG 121/982,lakhino (Berdyaush River), sample 61l2, Bogdanovsky

Figs.3-6 - Varistalfellaztganica(Stnttsyna, 1975).3 5-axial scctions,6-subaxìalsection.3 Neotype,GM5g2lT,Zigansection2T,sample2Tn,
Askynbashian, 3b x 160, enlarged part of 3a, showing the structure of the wall with tectum; 4 -IG 121l98A,Jakhino, sample 62/16,
Akavassian; 5 - GM 640/54, Askyn, sample 282, Akavassian. 6 - GM 592/8,Zrgan section 27, sanple 272h, Akavassian.

Figs.Z-9, 11- Varistffillakorobezkíkbi (Rauzer-Chernousova&Safonova, 1,951).7-HolotypeGIN3287/129 (originallypl.5,fìg.15).8-GM
61A/49,11 -x100,GM61A/17,bothfromAskyn,sampJe186, Askynbashian;9-IG121/gS3,BolshoiKizil,samplel2lv,Akavas-
sian.

Fig. 1O - Varistffilla sp., oblique tangentìal section, GM 592/9, Zigan, sample 26 ts, Akavassian. 1Ob - x 160, enlarged part of 1Oa, showing
the structure of thc three three-layered wall with tectum.

Figs. 12-14 - Varrstffillar.,arsanofievae (Rauzer-Chernousova, 1951). 12-x7a, GM 640/55, Askyn, sample 180a, Askynbashian. 13 -IG 1211

9//, Bolshoi Kìzil, sample 121v, Akavassian. 14 - holotvpe GIN 32871131 (originally pl. 5, fig 18).

Fig. 15 - Pseudostffilla ttntiquaposterior Safonova, 1951, subaxial section, GM 592/ rc, Zigan, sample 2Zn, Askynbashian.

Figs. 16-18 - Vartstffillaeosafrelkefonnis(Rumvanzeva, 197q.rc, 17-axralsection, 18-obÌìquasection. 16-GM640/18,Askyn,sample121, 1Z

- GM592/5, Askyn, sample ,18, 18 GM 592i1.1., Zìgan, sarnple 27d. All are from the Akavassian.

Fig. 19 - Pseudostffilla anriqua (Dutkevich, 1934) Ps. praegorslqi Rauzer-Chernousova, 1949 transition forma, axial section, GM 64A/56,
Askyn, sample 185, late Akavassian.

Ftgs.2A-22 - PseudosraffellapraegorskyìRauzer-Chernousova, 1949.20 holotvpe,GINllS(originallypl. 1,fig.8.)21 xTO,nearlyaxialsec-
tion, GM 640/31, Askyn, sample 186, Askynbashian. 22 -x 6a, axial section, GM 640/30, Askyn, sample 180, same age.

no,
D

mm
L

mm
LID d

mll'ì
D1
mm

D2
mm

D3
mm

D1
mm

D5
mm

n
vol.

Holotype
GIN ]287

129
0.16 0.3l 4.67 c.09 0.13 4.22 0.18 4.5

64At 46 0.51 0.3 8 4.71 0.03 a.a7 0.12 a.1.7 c.27 0.53 5

614/ 17 0.46 0.36 0./8 0.04 0.c8 u.ll 0.21 c.32 0.16 5

64A1 49 4.42 4.29 4.69 0.052 0.1 4.17 4.26 4.42 5

121/983 0.50 0.12 0.63 c.04 0.064 0.13 0.25 0.40 4.5
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Dimensions.

Specrmen
no.

D
mm

L
mm

L/D d
mm

D1
mm

D2
mm

D3
mm

D4
mm

U)
mm

n
vol.

Hoiotype
GrNlZlZ

131

0.49 0.36 4.71
0.028

0.08 4.16 c.27 0.,{ +.f

640/52 0.52 0.38 c.73 0.030 I 0.07 0.12 i.17 0.27 53 )

644/55 u.)+ u..) I 4.57 0.020 c.0ó 0.10 4.17 0.28 0.44 5.5

t21/977 0.44 0.30 4.67 0.075 U. IJ c.20 4.29 0.44 )
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Comparison. This species differs by the peculiar
coiling in which the axes of the last 1-1.5 volutions are

almost at a right angle with the preceding ones.
Occurrence. Bashkirian (from Akavassian) of the

Southern lJrals, Central Tien-Shan and Donetz Basin;
Bashkirian and Moscovian (Vereian) of the East European
Platform.

Varistaffel la eostatf el laeform is
(Rumyanzeva, 1 970)

Pl. 1, fig. 16-18

1970 Psewdostaffella eostffillaeformis Rumyanzeva, p. 172-173, pL 12,
fig.11-13.

1.974 Pseudostffilla korobezkiÌebi Rauzer & Safonova - Potievskaya,

fl.7, fíg.2s-27.
2Q01 Pseudostffilla eostffillaeformis Rumyanzeva - Kulagina et al.,

Pl. J. llgs. b-l.

Material. Eight axial sections from Askyn andZrgan sections.

Description. The test is nautiloid, with a broadly
rounded periphery, convex flanks, weak, wide umbilici,
three-layered wall. The chomata are low, asymmetrical.
The wall is 0.018 - 0.020 mm thick. The aperture is mod-
erately wide.

1951. Pseudostaffella praegorskyi Rauzer-Chernousova - Rauzer-
Chernousova et al., p. 102, pl. 6, fig. 5.

1960 Pseud.ostffilla praegorskyi Rauzer-Chernousova - Grozdilova
Er Lebedeva, p. 127 , pl. 1 5, fig.7-8.

1961 Pseudostffillapraegorshl,iRauzer-Chernousova Potievskal'a,
p. s3-54, pl. 4, fig. 5-Z (non fig. 8).

1967 Pseudostffilla praegorshyi Rauzer-Chernousova - Brazhnikova
er ar., pl. ll, ttg. 15.

1973 Pseudostffilla praegorshyi Rauzer-Chernousova - Popova Er

Reitlinger, p. 71, pl. 12, fig. 16-17, pl. 13, fig. a.

1975 Pseudostffilla praegorshyi Rauzer-Chernousova - Grozdilova
et al., p. 45, plr.7, Írg. 16.

197 6 Pseudostffilla praegorslqì Rauzer-Chernousova - Ektova, pl. 3,

fig. 17-18, pl. 6, fig. 15-16.

1979 PseudostaJfella praegorskyi Rauzer-Chernousova - Dzhenchurae-
r.a, pl. 4, frg. a-6.

1979a Pseudostafella praegorsbyi Ì.auzer-Chernousova - Kireeva in Semi-
khatova et al., pl. 15, fig. 17-18.

1979b Pseudostffilla praegorshyi Rauzer-Chernousova - Potievskaya in
Semikhatova et al.. pl. tq, [ig. 27.

198a Pseudostaffella gorskyi (Dutkevich) - Malakhova, pl. 7, îrg. 2'3
(only).

1987 Pseudo*ffilla praegorshyi|.auzer-Chernousova - Sinitsyna & Sin-
itsyn, pl. 9, frg. 17-18, pl. 12, ftg. 12.

't99 1 Pseudostffi lla praegors$ti Rauzer-Chernousova - Vachard Er Beck-
ary, pl. 337, pl. 5, ftg. 25-26.

20a1 Pseudostffilla praegorskyi Rauzer-Chernousova - Kulagina et al.,

pl. +, Ilg. )-./.

Material. Twenty-two axial and near axial secrions from the
Askyn, Zigan, Seriat, Bolshoi Kizil sections.

Description. The test is subspherical, with asymmet-
rically coiled early volutions and more symmerrical coiling
in the outer volutions. The coiling is slowly and regularly
expanding. The chomata in the early stages are small tu-
bercles as in Pseudostffilla antiqwa (Dutkevich), later they
become asymmetrical and in the last volutions they are high
and narrov/ or subquadratic.

Dimensions.

Comparison. The specimens from the Southern
lJrals are similar to those described by Rumyanzeva
(1970), but are distinguished by their larger srze.

Occurrence. Bashkirian (Akavassian and Askyn-
bashian) of the Southern Urals; lower Bashkirian of the
Central Tien-Shan and Donetz Basin.

Genus Pseudostaffel/a Thompson, 1 942
Pseudostaffella praegorskyi

Rauzer-Chernousova, 1 949

Pt, 1, fis.2A-22

'1949 Pseudostaffella praegorskyi Rauzer-Chernousova, p. 352, pl. 1,

fie. 8-10.

Comparison. The specimens from the Southern
Urals are similar to those described by Rauzer-Chernous-
ova (1949), but are distinguished by their smaller size.

Occurrence. Bashkirian and Moscovian (lower
part) of the Urals, East European Platform, Donetz Ba-

sin, Tien-Shan, Cantabrian Cordillera.

Conclusions

The evolutionary sequence of the Pseudostaffellidae
forms a basis for the subdivision of the Bashkirian. The

Dimensions.

Specimen
no.

D
mm

L
mm

LID d
mm

D1
mm

D2
mm

D3
mm

D4
mm

)J5
mm

n
vol,

59215 c.59 0.36 0.61 0.1 u.t) v.1J 437 0.59 5

644/ 18 u.fò 4.42 4.72 U.U/J 0.12 4.23 0.36 U.J / )

Specimen
no.

D
mm

L
mm

L/D d
mm

D1
mm

D2
mm

D3
mm

D1
mm

D5
mm

n

Holotvpe
GIN - 118 u.b) 4.62 4.96 U.Uf/ 0.07 4.21 432 4.52 0.65 )

644129 0.5 0.45 4.92 c.026 4.69 0.1 1 4.16 4.29 0.5 )

64C/3C c.63 0.95 0.052 U.Uò f 0.1 8 0.31 0.48 0.63 5

64C131 v.) I 0.48 no c.063 0.1 0.2 0.34 c.52 5



Syuranian is marked by the appearance of Semistaffella.
The base of the Akavassian is marked by the appearance

of Varistffilla and Pseudostffilla. Varistaffella occurs in
the lower part of the Akavassian in the Southern Urals
considerably more frequently than the rounded Psear-

dostffilla and it is often used as a marker for the lower
boundary of the Akavassian, since in some sections (Zi-
gan, Sim, Jakhino) Varistaffella appears earlier than the
typical Pseudostffilla antiqua. The lower boundary of
the Askynbashian is defined by the appearance of Pseu-

I l.)

dostffilla praegorskyi and Stffillaeformes.The base of the
Arkhangelskian is defined by the evolution of the species

Ps. gorsbyi from Ps. praegorskyi.
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