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Riassunto. Viene proposta una classificazione biostratigrafica
fondata sulle fusulinidi del Moscoviano del Darvaz sudoccidentale.
Sono distinte setre biozone locali, di cui rre nel Moscoviano inferiore
e quattro nel Moscoviano superiore. Queste zone sono correlate con
gli schemi zonali della Piattaforma dell'Europa orientale e dell'Asia
centrale. l-o studio in sezione sottile ha peffnesso f identificazione di
centoquarantatré tra specie e sottospecie, appartenenti a 29 generi e

13 famiglie di fusulinidi. Tra queste vengono proposri come nuovi
taxa un genere (UndatafusuLina) e 16 specie e cjoè Thitzeboella com-
p acta, O.,tatella pd.nj ens is, Aljutw ella darvasica, Undatafusulina asiat i
ca, Citronites panjensis, C. reticulatus, Beedeina darvasica, B. duthevi-
ch i, PutrelLa admiranda, Hemifusulina orientalis, Fusulinella (M oeLleri
tes) subundulata, E (M.) jucunda, F. (M.) orientalis, E (Fusulinella) craxi
tectorid, E (E) bogusbi e E (F.) parnirensis.

Abstact. A refined subdivision, based on fusulinids, of the
Moscovian stage in southwestern Darvaz is proposed. Seven local zo-
nes, three in the Lower Moscovian substage and four in the Upper
Moscovian substage were esrablished, based on investigations of three
stratigraphic sections. The zones were correlated with those of the
Eastern European and Middle Asian stratigraphic schemes. One hun-
dred and fony-three species and subspecies, which belong to 29 gene-

ra and 13 families of fusulinids, were identified in the Middle Carbo-
niferous ol Darvaz. Among them, one gems (Undatafusulina) and 16

species, i.e. ThitzehoelLa compactd,, Ooatella panjensis, Aljuto.oella dar-
aasica, Undatafusulina asiatica, Citronites panjensis, C, reticulatus, Bee-

deina darvasica, B. dutkevicbi, PutrelLa admiranda, Hemifusulina
orientalis, FusulineLla (Moellerites) subundulata, E (M.) jucunda, E (M)
orientalis, E (FusulineLla) crassitectoria, F. (F.) bogusbi, and E (F.) pami-
rensis are new.

lntroduction

The fossil material discussed in this paper was col-
lected by the author in the summer of 1969, during
field work on the Kuhifrush Ridge, in the southern parr
of the southwestern Darvaz. Moscovian deposits were
followed along the Darvaz Ridge to the Obihingou Ri-
ver (Fig. 1). These deposits were nor studied in detail
because, at the time, the Permian of Dawaz was the fo-
cus of the investigations. Flowever, it 'was observed that
the lithologic and paleontologic features of this srage re-

main similar throughout the region under study and rhe
section of the Kuhifrush Ridge was chosen as reference.
Seven hundred thin-sections with oriented fusulinid
tests, collected from 60 stratigraphic levels from three
complementary sections of the Moscovian in the Kuhi-
frush Ridge, were studied. In addition, a compararive
study was performed on several hundred thin-sections
from other Dawaz stratigraphic sequences, described
and collected by V. I. Davydov (VSEGEI, St. Perersburg)
and by the author.

Historical background.

The occurrence of Middle Carboniferous deoosits
in Dawaz was reported first by Dutkevich & Kalmyko-
va (1937), who discovered Moscovian fusulinids in the
lower part of the carbonate Shagon Series, near the vil-
lage of Shagon. Afterwards, the Moscovian and the Up-
per Carboniferous 'were combined as an independent
unit and collectively named the Kalaikuhna Formation
(Davydov, 1984). Vlasov & A. D. Miklukho-Maciay
(Vlasov, 1961; Vlasov & Miklukho-Maclay, 1959) dated
the lower part of the Kalaikuhna Formarion to rhe up-
per Moscovian and described its transgressive deposition
on the underlying deposits of the Bashkirian stage and
lower Moscovian substage. Subsequently, the presence of
the iower Moscovian substage was reported at the base

of the Kalaikuhna Formarion, and the first artempr was
made to identify fusulinid zones and correlate rhem ro
the main zones of the type sections of the Eastern Euro-
pean Piatform (Leven, !974; Leven & Scherbovich,
1,978; Leven et aL., 1978). A large quantity of paleonrolo-
gic material and fusulinids from the Middle Carbonife-
rous of Dawaz has not yer been studied to date.

Geologic setting and stratigraphic sections.

The region under study includes the southwestern
Darvaz, from the Panj River to the south, to the Obi-
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TECTONIC ZONES

Tadjik depression

Kalaikhumb - Sauksai zone

Fig. 1 - Outline map of Pamir showing the study Area (southeast Darvaz)

hingou River to the north. It belongs structurally to the

Darvaz-Transalay tectonic zone of the northern Pamirs

(Fig. t) and is delimited by fauits from the Tadjik de-

pression to the WNW and from the Kurgovad and Ka-

laikhumb-sauksai zones to the ESE.

The Middle Carboniferous deposits stretch almost

continuously throughout the entire Dawaz-Transalay

zone, overlain localiy by Neogene conglomerates or deli-

mited by faults. The Moscovian limestone, together with
the l-ower Carboniferous greenstones and the Upper Car-

boniferous-Permian carbonates-siliciclastics, form a large

monocline dipping V,/1\IW. As mentioned above, the Mo-
scovian forms the basal portion of the carbonate Kalai-

kuhna Formation that rests transgressively on the eroded

underlying deposits. Moscovian deposits predominantly
composed of mudstones, fill locally the underlying de-

pressions of paleotopography and may be considered as

an independent unit, called the Kuhifrush Formation
(here introduced). Both units are substituted by predomi-

nantly siliciclastic deposits in the northern region of the

Dawaz, in the upper reaches of the Charymdara River.

The well-exposed and richly fossiliferous, yet not

thoroughly studied, Moscovian of the Darvaz offers a

unique opportunity for investigations in specific geolo-

gic fields. Only three complementary sections in the ex-

Darvaz - Transalay zone

Kurgovad zone

treme south of the Kuhifrush Ridge are described in
this paper (Fig 2). Nevertheless, they seem to represent

the Moscovian adequately because their characteristics

persist Iaterally and are consistenî with those of the

northern Darvaz region (data from V. I. Davydov and

E. Ja. Leven).

The sections described below are located along

the eastern slope of the Kuhifrush Ridge, (i.e. the wa-

tershed between the Obiniou and Pan.] rivers), in the

uppermost reaches of the region where the Kalaikuhna
River flows into the Panj River. The peaks at 3165 m

and 3697 m above sea level, located respectively slightly
to the south and to the north of the sections studied,

can serve as landmarks.
The basal portion of the southernmost section

(no.1005) is composed of the siliciclastics of the Kuhi-
frush Formation, which overlie, with pooriy defined

contact, Lower Carboniferous basalts and a cobble-size

conglomerate/breccía, whose clasts are composed of the

same basalts (Fig. 3). The Kuhifrush Formation taPers

off northward, where the Middle Carboniferous depo-

sits begin with the limestones of the overlying Kalai-

kuhna Formation (see section 1004). The limestones are

in sharp contact, with a sma1l angular unconformity of

5-7o, with the underlying sequence, which consists of
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Tadjik depression

Darvaz - Transalay zone

Kurgovad zone

Fic. 2 - Inde*--rr *ith 166s1i61 of the studied sections."b-

sandstones, limestones and, in its lower part, of the car-

bonate and volcanogenic conglomerates and breccias of
the Zidadara Formation. The Zidadara Formation lies

on basalts. Foraminifers found in the upper part of the
Ztdadara Formation are referred either to the Serpukho-
vian (l-ower Carboniferous) or to the lowermost Bashki-
rian (Middle Carboniferous).

The Kuhifrush Formation crops out again further
northward between the I-ower Carboniferous volcanics
and the Kalaikuhna Formation (section no. 1006 af 3697
m). Overall, section 1006 is similar to section 1005. The
iithology of the Moscovian in the sections studied is

briefly described below. Stratigraphic ranges of fusuli-
nids are shown in Table 1.

Section no. 1005.

Kuhifrush Formation.

In this secrion, the Kuhifrush Formation repre-
sents the lower portion of the Moscovian. The poorly
exposed contact between this unit and the underlying
voicanics and conglomerate-breccia seems to be strati-
graphic. The Kuhifrush Formation includes three di-
stinct members. The lower member is distinguished by
coarser clastic rocks, whereas the two upper members,
separated by an erosional contacr, are lithologically si-
milar. The Kuhifrush Formation has a maximum thic-
kness of 50-60 m and rapers off rapidlv both northward
and southward.

Member 1.

loose, light-green polymictic sandstones and conglomerates
with well rounded pebbles of limestones, chens, shales, and volcanoge-
nic rocks. Thin interbeds of calcareous mudstones and clayey lime-
stones are present. Brachiopods (Productida) and unidentifiable plant
remains were found in the limestones and in the sandstones,/conglome-
rates, respectively. Small foraminifers of Early Carboniferous age were
identified in the limestone pebbles. 20 m.

Member 2.

Dark-gray mudstones w:ith interbeds (up to 2 m thick) of bioge-
nic and clayey limestones. The loner interbeds yielded abundant fusuli-
nids while the upper interlayers are very rich in brachiopods. 12.4 m.

LlemDer t.

Mudstones with thin (10-20 cm) interbeds of fusuline lime-
stones. Greenish, loose sandstones and gravel-size conglomerates, lying
on the eroded top of Member 2, are present at the base. The sandsto-
nes include unidentifiable plant remains; the limestones contain fusuli-
nìds, abundant brachiopods (Chortstite), and large rugose corals. 19 m.

The total thickness of the Kuhifrush Formation is
52 m.

Kalaikuhna Formation.

The formation is represented mainly by several
layers of limestones with a middle portion composed
only of cherty beds. Therefore, three members may be
identified, i.e. two calcareous (upper and lower) and one
siliceous (middle). The incomplete thickness of the Ka-
laikuhna Formation is 75 m.

Member 7. Top to bottom:
1. Thick-bedded limestones with calcareous conelomerare-brec-

cias at the base. Fusulinids, brachiopods (Choristites), 
"id 

1"rg. 
^gor"corals are abundant. The limestones rest on the eroded too of the un-

derlying deposits. tO m.
2. Dìstinctly bedded limestones with thin interlayers of calca-

reous mudstones. There are abundant fusulinids and scarce, poorly
preserued rugose corals and brachiopods. 3 m

3. Pebble-size conglomerate, with clasts made of limestone,
passing to sandstones and mudstones towards the top of the section.
This layer lies on the dìstinctly eroded top of the level 4. 2.5 m.

4. Thick- bedded limestones containing fusulinids and large ru-
gose corals. 7 m.

5. Mudstones. 2 m.
6. Fusuline limestones. 1.7 m.

f---__]l-l
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Member 2.

1. Black siliceous mudstones and cherts. A thin interbed of
fusuline limestones is present in the lower part. 10 m.

2. Frequent alternation of thin-bedded dark-gray limestones

and brown siliceous shales. The lower part contains crinoids and fusu-

linids. 10 m.

Member 3.

Light-colored limestones, which are thick-bedded at the base

and massive at the top. They contain rare fusulinids. 25-30 m.

The overlying part of the section is poorly expo-

sed and therefore cannot be described.

Section no. 1004.

The section is located 1 km to the north of sec-

tion 1005 Fig. Z). An unconformable contact between

the Kalaikuhna Formation and the Lower Carboniferous
or Lower Bashkirian (?) deposits is clearly visibie. The

Kuhifrush Formation is missing.

The Kalaikuhna Formation section begins with
bedded limestones rich in diverse faunal remains. i.e. fu-
sulinids, brachiopods, rugose corals, tabulates, bryozoans,

crinoids, and gastropods. The limestones may be correla-

ted with level 1 of Member 1 of the Kalaikuhna Forma-

tion (section no. 1005) based on the fusulinid assembla-

ges. The limestones rest on platy sandstones up to 10 m
thick or limestones bearing Early Carboniferous (Ser-

pukhovian) or lower Bashkirian foraminifers, among

which Houchinia gibba longa (Brazhnikova), Eolasiodi-

s c us tran s itorius Brazhnlkova & J arzeva, A s tero arch aedi-

scus basbkirihzzs (Krestovnikov & Teodorovich) , Globioal-
pwlina bulloides (Brady), and Eostaffella parasnuoei P'au-

zer were identified. The contact is distinct and sharp.

The eroded surface is emphasized by a hematite crust.

The basal limestones of the Kalaikuhna Formation
are overlain by the bedded limestones with mudstone in-
terbeds corresponding to level 2 of Member L of section

no. 1005. Upward, the section is poorly exposed.

Section no. 1006.

The section is located 1.5, 2 km to the nofth of
section 100a (Fig. 2).

It is generally similar to section no. 1005, but its
upper part is more complete (Fig. 3).

Kuhifrush Formation.

The lower part is represented by sandstones and

conglomerates and the upper part by mudstones and

limestones, as in section no. 1005. F{owever, a distinct
three-member structure is not recognizable due to poor
exposure. The formation is in tectonic contact with the

underlying basalts along a fault. Thickness of Kuhifrush
Formation is 30-40 m.

Kalaikuhna Formation.

This formation is composed of different iime-
stones, as in section no. 1005, which divide it into four
members. Member 4 differs from Member 3 in having a

more distinct bedding and wider variety of limestones.

Menber 1.

1. Thick-bedded limestones very rich in brachiopods (Choristi
tes).6-/ m

2. Thin-bedded limestones. 2 m.

3. Green and pink conglomerates, sandstones, and mudstones.
3m.

4. Limestones, massive in the lower pan, and bedded in the
upper part. The bedded limestÒnes are packed with fusulinids. 7 m.

Mernber 2.

1. Black and brownish siliceous-calcareous argillites. 10 m.
2. Massive fusuline limestones. 2 m.

3. Alternatìon of brownish md black chens, clayey limestones,
and mudstones. 10 m.

Member 3.

Coarse-bedded and massive light limestones containing fusuli-
nids throughout. The fusulinids were collected from 20 levels. 46 m.

Member 4.

1. Distinctly bedded limestones. Its lower pan contains sili-
ceous interbeds. Rare crinoids, brachiopods and tabulates occur. 7 m.

2. Coarse-bedded, light-colored crinoidal limestones with rare

fusulinids. 6 m.

3. Bedded, breccieted limestones with large rugose corals, cri-
noids and fusulinids. 4 m.

4. Limestones that are bedded in the lower part and massive in
the upper portion. They contain rare fusulinids. 4 m.

5. Brecciated limestones with chaetetid colonies and rare fusuli-
nids. Visible thickness is about 10-15 m.

The total thickness of the Kalaikuhna Formation
15 IJU ln.

IJpward, a small portion of the siope is not expo-

sed, likely because of a fault. Thick-bedded iimestones,
with fusulinids of the middle zone of the Kasimovian
stage (Obsoletes sp., Tiiticites expressus Amosova) in the
lower part, are exposed above.

Moskovian biozones and their correlation.

The sections described above are well charac-

terized by fusulinids distributed throughout. All sam-

ples from the sections studied were collected from about
60 stratigraphic levels. The distribution of fusulinids
throughout the sections allowed seven fusulinid zones to

be distinguished (from top to bottom).

Upper Moscovian substagè.

Beedeina consobrina - B. dutkeoichi Zone
Fusulinella (Fusulinella) scbuagerinoides - Beedeina daroa-

sica Zone
Beedeina samarica - B. elegans Zone

Putrella brazbnikovae - Undatafuswlina asiatica Zone.



Tab. 1 Stratigraphy and fusulinids of the Middle Carboniferous in Pamir

Fusulinids

Moscovian
Lower Uooer

A.z. -O.c. H.s. - D.t B. r. - P.s P.l. - U.a. B.s. - B.e. F.s. - B.d B.c" - B.d
Kuhifrush Fm. Kalaikuhna Fm.

M.b.2 Mb.3 v{b. I Mb.2 | Mb. 3 lVIb. 4
Eostaffella sn. x x

acuta x x x
guasiampla x
mutabilis x

Novella pulchra x

Ozawainella so. x x x x x x x
frasilis aff.
posorevichi x

mosquensis x cf.
tursida x aff.
digitalis x x
vozhealica x
lisichanica aff. x x
kumpani x x
kurakhovensis x

Pseudostaffella so x X x x x x
confusa x
compressa x
vozhsalica aff.

Neostaffella sp.. x x x x x
ozqwat x x
rotundata x x
sohaeroidea cuboides x x x x
umbilicata x
subquadrata x
larionovae x

Eoschubertella so. x x x x
pseudoslobulosa aff. x x
obscura aff, x x
subslobosa x
slacilis x x x
znens6 x x

Schubertella so. x x
acuta x
magna x
miachkovensis cf x
subkingi
kinsi aff. aff.

Fusielf a lancet iformis x
typrca x x x

Profusulinella so. x
convoluta cf. x
paralitzi cf.
rhomboÌdes x x
primitiva x

arta x

oseudorhomboides cf.
Taitzehoella so. x x x x x

pseudolibrovichi x x x

mutabilis x x x x
svzrantcq x x
praelÌbrovichi x

librovitchi x x x x x
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comDacta x x x

Denratina sp. x

DATQPTISCQ aff. x x
pqrv0 cf. x

timanica x

Driscoidea x

Dr$ca x
Ovatella constans x x

ovata x
meridiqna x
nvtvrca x
ferpanensis x
paniensis x

Aliutovella so. x x

znens6 x
p ostali utov ic a diluc ida x x

devexa x

aliutovica x

darvasica x

Fusulina q uas icvlindr ica
consDecta aff.

cvlindrica cf.
mi ac hkov ens i.s mi ac hkov ens i s cf.

m i achkovens is oeskens is cf.

Undatafusulina as iat ica x
Citronites so. x

reticulatus x
aookensis x

Daniensis x
Beedeina so. x x x

lanceolata x

schellwieni x

rhomboidalis x

timanica x

samartca x x

nseudokonnoi x x

elesans x x

bona x x

ulitinensis x cf. x

darvastca aarvasrca x cf.
darvasica elonpata x

oseudokavi x

6VArtensB x

o s e udo e I e s ans ke I t m ens t s x

carbonica x x
ozawat x x
vansi x

anselinae x

crassa aff.

dutkevichi x

consobrina x

Putrella so. x

susini x

brazhnikovae x

admiranda x

Eofusulina so x

binominata x
Paraeofusulina sn. x
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subtilissimq x
Hemifusulina sp" x
? solendida x x

volsensis intermedia x
orientalis x
paraelliptica x
consobrina aff.
moelleri cf.

Fusulinella lMoellerites) so. x
iucunda x
subundulata x x
oaracolaniae x
Draebocki x
iamesensis x
schubertellinoides
praecolaniae x
nvfuica x
orientalis x

F usulinella (Fusulinella) sp x x x x x
delepinei x
sinkeli x
gerastmovt x
bosushi x X

bocki x x
intermedia x
helenae x

flwa x x
gigantea x
aravanensis X

alvaradoi x
lancetiformis x
lata x

oseudobocki x x x
crassitectoria X aff.
schwaserinoides x x
oodolskensis x
valida x
kamensis x
pamirensis x
borealis aff.
mosquens$

Dermrca aff.
loresae x

Protriticites ? so. x
Pulchrella sn. x x

eooulchra x
Wedekindellina sub ov ata cf.
Palaeostaffella so.

moelleri
Reitlinserae sp. x

rezvot
Parastaffelloides so.

pseudosphaeroidea

dapmarae

Tab. 1 - List of {usulinids from the sections 1004, 1005 and i006
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Darvaz

(in this paper)

East European Platform

(Solovieva, 1986)

Middle Asia

(Bensh et aI.,1989)

I

Beedeina consobrina,

B. dutchkevichi Fusulina cylindrica

Fusulinella bocki

F. podolskensis

(Myachkovian Horizon)

F us ul inel I a s c hw ager inoide s

(Shunkmazarian Horizon)

Fusul inel I a s c hwager ino des

Beedeina darvasica

Beedeina samarica,

B. elegans

P utr ella br az hni kov ae,

Undat afus u I ina as iat ic a

F-lla colaniae, Bedeeina kamensís

(Podolian Horizon)

Fusulina kamensis

(Aktekerian Horizon)

)

Citr onites retículatus

P ar aeofus ulina s ub tili s s im a

Moellerites lopasniensis,

Beedeina ps eudoelegans

Fusulinel la subpulc hra

(Kashirian Horizon)

Moe ller ítes cylindricus,

M. bedakensis

Fusulinella subpuchra

(Ettysaian Horizon)

Hemifusulina (?) splendida,

Depratina timanica

Aljutovella znensis

Ovatella constdns

Af utovella priscoidea, A. znensis

(Tsnian Horizon)

Aljutovella prisc oidea, A. znens is

(Nuratin Horizon)

1 - Upper Moscovian, 2 - Lower Moscovtan

Tab.2 - Correlation of the Middle Carboniferous (Moscovian) fusulinid-zones of Darvaz with the zones of East European Platform and

Middle Asia.

Lower Moscovian substage.

Citronites reticulatus - Paraeofusulina subtilissima Zone

Hernrfusulina (?) splendida - Depratina timanica Zone

Aljwtauella znensis - Ooatella constd.ns Zo^e.

Aljutovella znensis - Ovatella constans Zone.

This zone corresponds to Member 2 of the Kuhi-
frush Formation in section 1005, even though oniy the

lower portion of Member 2 yielded fusulinids. The

composition of the fusulinid assemblage is shown in
Tab. 1.

The assemblage is relatively poor. The most abun-

dant and characteristic species are Aljutwella znensis and

Opatella constans, which occur in different facies. There

are also frequent Depratina, which is simiiar to D. paraa

and D. paraprisca, primitive Thitzehoella (I pseudolibrwi-

chi type), and rare Eostaffella, Nwella, Eoschubertella,

Ozauainella, Pseudostffilla, Pulchrella, and Hemifusuli'
na (I{. oolgensls group).

The assemblage described shows a close similarity
with the assemblage of the Aljutwella priscoidea, A.

znensis, Hemifusulina aolgensis Zone, characteristic of
the Tsnian Horizon established by Solovieva (1986) be-

tween the Vereian and Kashirian Florizons of the East-

ern European Platform (Tab. 2). There are common sPe-

cies, such as A. znensis and associated species of Depratí'

na, Tàitzehoella, and Ooatella such as D. paraprisca, T

pseudolibrwichi and O. constans. The last species is simi-
lar to O. ouata, characteristic of the stratotype of the

Tsnian Horizon. This assemblage is similar also to the

assemblage of the Aljutouella priscoidea - A. znensis Zone

or the Nuratin Horizon of the Carboniferous regional

scale of Middle Asia. Almost all of the most charac-

teristic fusulinid species and genera present in the Nura-
tin Horizon (Bensh et a1., 1989) occur in the Aljutouella
znensis - Ooatella constans Zone of Darvaz.

Hemifusulina (?) splendida - Depratina timanica Zone.

This zone corresponds to most of the lower part
of Member 3 of the Kuhifrush Formation in section

1005. The fusulinid assemblage is renewed considerably

in comparison with the assemblage of the former zone.

The renewal may be related to a short gap at the base of
Member 3. The dominant species in the underlying le-

vel, i.e. O. constans and A. znensis, are replaced by the

newly appearíng Hemifusulina (l) splendida and primiti-
ve forms o{ Fwsulinella, whose wall is transitional be-

tween the tfrreeJayered form typical of Profusulinella

and the four-layered form of Fusulinella proper. M. N.
Solovieva (1986) referred such forms to the genus Moelle'

rites. However, this genus shows a high degree of simila-

rity with the true Fusulinella and therefore is considered

herein to be its subgenus. Depratina timanica, whose

stratigraphic range is limited to the Depratina timanica



zone by its association with Hemifusulina (l) splendida,

makes a first appearance in this assemblage. Neostffilla
oza'udi and abundant species of Eoschubertella, i.e. E. ob-

scura atd E. gracilis, appear in this zofle or in the upper-
most beds of the previous zone. Numerous Profusulinel-

la persist from the underlying deposits.

Different interpretations of the fusulinid zonation
of the Kashirian Horizon make the correlation between

the Hernifusulina (?) splendida - Depratina timanica Zone
and the Moscovian subdivisions of the Eastern Euro-
pean Platform ambiguous. For example, Rauzer-Cher-
nousova & Reitlinger (1954) reported the appearance of
H. (?) splendida in the Hemfuswlina kashirica - H. moelle-

ri Zone, which is considered to be the upper zone of the
Kashirian Florizon. According to Solovieva (1986), this
zone is the lowest of the Kashirian Florizon, and H. (l)
splendída appears in the middle part of the Kashirian
Horrzon. In both cases, H.(l) splendida is reported to be

associated with the earliest representatives of the genus

Beedeina, which appear at the base of the succeeding

zone in the Darvaz sections. Taking this fact into consi-

deration, that the laffer zone also should be correlative
of the Kashirian Florizon, the underlying H. (?) splendi-

da - D. timanica Zone most likely to correspond the
lower half of this horizon. It cannot be excluded that
the lowermost beds of the Kashirian Horizon might be

missing in this described section. The correspondence

between the Hemifusulina (?) splendida, Depratina tima-
nica Zone of Dawaz and the lower part of the Kashirian
Horizon is supported by the appearance of abundant Fu-

sulinella (Moellerites), Neostaffella ozawai, and Schubertel^

la gracilis, which become dominant along with H. (ì)

splendida.

According to the Carboniferous regional scale of
Middle Asia, the Kashirian F{orizon corresponds to the
Ettysaian F{orizon, or to the Moellerites cylindricus, M.

bedakensis, Fwsulinella subpulcbra Zone (Bensh et a1.,

1989). The Hemifusulina (?) splendida- Depratína timani-
ca Zone under consideration may be correlated to the
lower part of the Ettysaian Horizon.

Citronites reticulatus - Paraeofusulina subtilissima Zone.

This zone comprises the upper part of Member 3

of the Kuhifrush Formation in section 1005 and the
lower part of the Kalaikuhna Formation, including the
lower third of level 4 of Member 1 in sections 1005 and

1006, as well as the lower limestone beds the calcareous

part of the Kalaikuhna Formation in section 1004.

The lower boundary of the Citronites reticulatus -

Paraeofusulina subtilissima Zone is set by the simulta-
neous appearance of Citronites, Beedeina and Paraeofusu-

linq. The tue Fuswlinella,belonging to the subgenus -Fzu-

sulinella, appears slightly above. Abundant repre-

sentatives of the genus Citronites belong to the species

11

C. apokensis (Rauser-Chernousova), C. panjensis n. sp.,

and C. reticulatus n. sp. The genus Beedeina is repre-

sented by three species, i.e. B. lanceolata found at rhe
base of the zone and B. schellzaieni and B. rhomboi.dalis
found in its uppermost part. Fusulinella (F.) delepinei and
F. (F.) ginbeli are the most abundant represenrarives of
the subgenus Fusulinella. In addition, several species of
the subgenus Moellerites, i.e. E (M) jamesensis, E (M.) pa-

racolaniae.

The Citronites reticwlatus - Paraeofusulina subtilissi-
ma Zone is mainly characterised by P. swbtilissima,
which are usually accompanied by large Eofusulina bino-
minata. Neostaffella ozaaai should also be mentioned
among the characteristic species. It is noteworthy that
Putrella's first appearance in the zone under examina-
tion is represented by a single specimen of P. susini.
Pulcbrella eopulchra appears slightly below. Nearly all
genera listed in the previous zones continue from the
underlying deposits up to the lower part of this zone.
The most characteristic species among them are Oaatel-
la panjensis, O. wata, and Aljutwella posaljwtctuica dilu-
cida.

The age of the fusulinid assemblage of the Citro-
nites reticulatus - Paraeofwsulina subtilissima Zone may
be considered, in general, to be transitional between the
early and late Moscovian. On one hand, this zone still
contains numerous genera and species persisting from
the underlying deposits; on the other hand, genera and
species typical of the upper Moscovian substage appe^r.

No definite correlation may be established comparing
the assemblage of this zone with those of the Mosco-
vian type sections of the Eastern European Platform.
Consequently, this part of the section may correspond
both to the upper part of the Kashirian Florizon and to
the lower part of the Podolian F{orizon. The appearance
of Beedeina elegans, B. samarica, Tàitzeboella librovitchi
and the earliest representatives of Putrella makes this
zoîe à correlative of the Vaskino Formation, the lower-
most formation of the Podolian Florizon in the type
section of the Moscovian Basin (R.auser-Chernousova

and Reitlinger, 1954; Solovieva, 1986). However, since
the Vaskino Formation overlies the clays of the Rosti-
slavl Formation of the Kashirian Florizon (which lacks
in fusulinids), it is difficult to pinpoint in the type sec-

tion the first appearance of the genera and species men-
tioned, which might occur during the deposition of the
Kashirian F{orizon.

The Ciuonites reticulatus - Paraeofusulina subtilissi-
ma Zone may be correlated more reliably to the Forma-
tion C2-6 (L) of the Donefz Basin, which corresponds
to the upper part of the Kashirian Florizon of the East-

ern European Platform (Resolution..., 1990). The corre-
lation suggested is based on the co-occurrence of Paraeo-

fuswlina subtilissima, Eofusulina binominaa, 7àitzehoella

librwichi and the earliest Beedeina in the Donetz Basin

Stratigraplry and fusulinids of the Mid.dle Carboniferous in Pamir
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and Darvaz sections (Putrja, 1956). For these reasons,

the Citronites reticuldtus Paraeofusulina subtilissima

Zone may be referred, albeit dubiously, m the upper-
most part of the lower Moscovian substage.

According to the Carboniferous regional scale of
Middle Asia, the Ci*onites reticulatus - Paraeofusulina

subtilissima Zone is correlative with the upper part of
the Ettysaian F{orizon (Bensh et al., 1989).

P utre I I a b razh n i kovae - U n d ataf u s u I i n a as i ati c a Zone.

This zone corresponds to the upper part of Mem-

ber 1 of the Kalaikuhna Formation in sections no 1005
1 a^^rano no luub.

The most characteristic events of this zone are the

first appearance of Fusiella, the abundance of advanced

forms of Putrella, such as P brazbnikwae and P admi-

randa, and the presence o{ Undatafusulina, represented

by U. asiatica. Neosaffella is represented by the typical
late Moscovian N. spltaeroidea cuboides and 1L umbilica-

ta, which replace the dominant N. ozaraai. Profusulinel-

la, Depratina, Ooatella, Aljutoaella, Citronites, Eofusuli-

na, Paraeofusulina, and Fwsulinella (Moellerites) totally di-

sappear. In addition rc the index species, the dominant
taxa consist of abundant and diverse Beedeina and Fusu-

linella (Fuswlinella), represented most frequently by B.

pseudobonnoi, E (F.) bocki, F. (F.) helenae, and E (F.) araoa-

nensis, typical of the upper Moscovian substage.

The Putrella brazhnikoaae - Undatafusulina asiatica

Zone is correlated reliably with the Podolian Florizon
of the Eastern European Platform, specifically with its
middle part which contains abundant Putrella brazhniko-

aae and Fusulina pankouensis. The latter species shor/s

striking similarity of all its main features with Undata-

fusulina asiatica which was assigned to a new genus on

the basis of a highly undulated wall. Both subdivisions

contain Fusiella typica, Neostffilla spbaeroidea cuboides

and abundant Beedeina and Fusulinella of the E bocki

group (Rauser-Chernousova and Reitlinger, 1954; Solo-

vieva,1986).
According to the Carboniferous regional scale of

Middle Asia, the Putrella brazhnikwae - Undatafusulina

asiatica Zone corresponds approximately to the Akte-
rekian FIorizon, or to the Fusulina kamensis Zone with
Putrella and abundant Fusulinella and Beedeina (Bensh et

alr, t989).

Beedeina samarica - B. elegans Zone.

This zone corresponds to Member 2 and to the

lower half of Member 3 of the Kalaikuhna Formation in
| 1^^/seclrons luu) ano luuo.

The lower boundary of this zone is drawn at the

disappearance of Putrella, Undatafuswlina, anó Hemifusu-

lina. The dominant taxa belong to the Beedeina samari-

ca-elegans group persisting from the underlying deposits.

A general impoverishment of the faunas, compared to
the previous assemblages, is due to the lithology of the
zone, which is dominated by clayey-siliceous deposits

lacking in fusulinids. It is difficult to correlate this zone

with the type section of the Eastern European Piatform
because of iocal differences in fusuhnid assemblages. For
example, the stratigraphic beds considered, i.e. the No-
vlinsk Formation in the Eastern European Platform, are

characterised by the dominant Fwsulinella of the E bocki

group that appears in the upper beds of the Podolian
Horizon. The same fusulinids occur also ìn the Putrella
brazhnikwae-Undatafusulina asiatica, Beedeina sa m a r i ca,

B. elegans Zone ol the Dan'az sr:ctions, which corre-
spond to the Podolian FIorizon, but in rhe Beedeina sa-

marica, B. elegans Zone of l)arvaz they are represented

by a single poorly presen'ed specimen of F. pseudobocki"

On the contraÍy, the latter Beedeina samarica - B. elegans

Zone of Darvaz contains abundant Beedeina, which are

rare in the Novlinsk Formation (Belskaya et al., 1975;

Solovieva, 1986) but are predominant in the underlying
deposits of the Podolian FIorizon. Nevertheless, based

on its position above the beds with abundant Putrella,
the Beedeina santarica - B. elegans Zone ín fhe Darvaz,
may be correlated with the basal portion of the Myach-
kovian FIorizon, which is referred to the Fusulinella boc-

ki Zone (Rauser-Chernousova & Reiltlinger, 1,954) or to
the Fusulinella bocki, E rar4., Beedeina samarica Zone
(Solovieva, 1986).

According to the Carboniferous regional scaie of
Middle Asia (Bensh et a1., 1989), the Beedeina samarica -

B. elegans Zone corresponds approximately to the lower
part of the Shunkmazarian llorizon or the Fusulinel/a

schuagerinoides Zone, where Beedeina sarnarica appears.

Fusulinella schwagerinoides - Beedeina darvasica Zone.

This zone corresponds to the upper part of Mem-

ber 3 of the Kalaikuhna Formation in sections 1005 and

1006.

The zone is identified by the appearance and pre-

dominance of the index species and related forms. Asso-

ciated taxa are represented by scarce species o{ Fusulinel-

Ia and Beedeina, as well as Ozazaainella, 1àitzeboella, Eo-

schubertella and Scbubertella. The occurrence of Tàitze-

boella libroaitchi and T compacta is noteworthy.

The position of this zone in the section allows it
to be correlated with the middle part of the Myachko-
vian Horizon of the Eastern European Platform and

with part of the Shunkmazarian Florizon of Middle
Asia.

Beedeina consabrina - B. dutkevichi Zone.

This zone corresponds to Member 4 of the Kalai-

kuhna Formation (section no. 1006). The assemblage is

dominated by large Beedeina (t.e. B. crassa and .8. angeli'
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nae, besides the index species) which differ generally in
having longer tests than the specimens of the under-

lying beds of the Moscovian. There are abundant Fusiel-

la, Tàitzehoella, Ozauainella, and Neostffilla as well as

Fusulinella of the Fusulinella rnosquensis group. Protritici-
res (?) appears in the uppermost beds of the zone. The

Beedeina consobrina - B. dutkeaichi Zone may be correla-

ted with the upper portion of the Myachkovian Hori-
zon or with the Fusulina cllindrica Zone in the Moscow
Basin. Although Fusulina cylindrica'was not found in
the Dawaz sections, this zone was established based on

the presence of Beedeina of the B. mjacbkwensis and B.

crassa rype, which together with the zonal species char-

acterise the sections of this zone of the Platform. Accor-

ding to the Carboniferous regional scale of Middle Asia,

this zone is likely to correspond to the upper part of
the Shunkmazarian Horizon. Taking into consideration
the tectonic contact between the Moscovian and Kasi-

movian stages in the Darvaz sections, it is reasonable to
believe that the uppermost part of the Moscovian stage

is missing in that area.

Conclusions.

The following conclusions may be drawn from
the data presented. The sections described encompass

the major part of the Moscovian stage and may be divi-
ded into seven fusulinid zones. The Moscovian of Dar-
vaz, complete and rich in fossils, especially fusulinids,
may be considered one of the best Tethyan sections for
this time-interval. The fusulinid assemblages of the Dar-
vaz sections show a great similarity with coeval assem-

blages of the sections in the Eastern European Platform,
Donetz Basin, Middle Asia, and South China. The main

subdivisions of the Moscovian Stage recognized in the

Eastern European Platform, such as the Tsnian, Kashi-
rian, Podolian, and Myachkovian Florizons, may be rea-

dily distinguished in the Darvaz section since the fusuli-

nid fauna does not show any evidence of provinciality.
Although the general changes in the fusulinid assembla-

ges may be followed throughout the section, the zonal

subdivisions cannot be correlated vrith such confidence,
because of local facies distribution.

The section studied is composed mostly of lime-

stones accumulated in the typical shallow-water carbona-

te platform environment. The limestones are substituted

by mudstones, siltstones, and sandstones only in the

northern part of the region, in the Charymdara River
basin. The stable platform environments have existed in
Dawaz since the time of the Kalaikuhna limestone de-

position. The Kalaikuhna Formation lies transgressively

on the eroded surfaces of the Lower Moscovian, Bashki-

rian, and lower Carboniferous carbonate-clastic sequen-

ces, of variable composition and thickness, which accu-

mulated under an unstable tectonic regime.

Palaeontological descriptions of Fusulinids.

Except a few points, the author uses the fusulinid systematics
of recently published Guide on the Paleozoic foraminifer systematics
(Rauser-Chernousova et al., L996).

Order Ozawainellida Solovieva, 1980

Family Eostaffellidae Mamet, 1970

Eostaffella Rauser-Chernousova, 1948

Eostaffella acuta Grozdilova et Lebedeva, 1950

P\. 1., ftg. 1,2

1950 Eostaffella acuta Grozdllova & Lebedeva, pp. 15-i6, pl. 1, fig.
13,14.

Material.3 axial and sever:rl r:ngenrìrl sections.

Distribution and age. East European Platform, Donetz Basin,

Middle Asia, Spain, Nonh Africa, Japan, USA; Middle Carboniferous.

Occurrence. Section 1004, Kalaikuhna Formation; section
1005, Kuhifrush Formation, members 2 and 3; Kalaikuhna Formation,
member 1, level 1.

Eostaffella mutabilis Rauser-Chernousova, 1951

Pl. 1, fig. 3

1957 Eostaffella mutabilis Rauser-Chernousova in Rauser-Chernouso-
va et al., pp.56-57, pl. I, fig. 23-25.

Material. 1 axial section.

Distribution and age. East European Platform, Middle Asia,

Spain, China, USA; Middle Carboniferous, Lower Moscovian and

lower pan of Upper Moscovran.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 1.

Eoslaffella quasiampla Sheng, 1958

Pl. 1, fig. a

7958 Eostaffella quasiampla Sheng, p.12-13 (Chinese), 71 (English), pl.
1, fig.13-18.

Material. 1 uial section.

Distribution and age. China, Middle Asia, Japan; Middle Car-
boniferous, I-ower Moscovian.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 2.

Nweila Crozdilova et Lrbedeva, l95O

Novella pulchra Potievskaia, 1964

Pl. 1, fì9. 5

1964 NwelLa pulcbraPotievskara, pp. 5O-51, pl. 3, fig. 19-21.

Material. 1 subaxial and several tangential sections.

Distribution and age. Donetz Basin, Middle Asia, Nonh
Africa; Middle Carboniferous.

Occurrence. Section 1005, Kuhifrush Formation, member 2.

Family O z a u a in e L I i dae Thompson etFoster, 1937

Ozauainella Thompson, 1 935

Ozawainella digitalis Manukalova, 1950

Pl. 1, fig. 10
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l95Q Ozazaainella digitdlis Manukalova, pp. 177-178, p\. 1, frg. 2.

Material. 2 subaxial secrions.

Distribution and age. Donetz Basin, Middle Asia, Ural,
Spain, China; Middie Carboniferous.

Occurrence. Section 1004, Kalaikuhna Formation; section
1005, Kuhifrush Formation. member 2.

Ozawainella vozhgalica Safonova, 1951

Pl. 1, fig. 8

l95l Ozauainella oozbgalica Safonova in Rauser-Chernousova er al.,
pp. 138-139, p1. 11, fig. 3, 4.

Material. 3 axial sections.

Distribution and age. East European Platform, Middle Asia,
China, Spain, Japan; Middle Carboniferous.

Occurrence. Section 1004, Kalaikuhna Formation.

Ozawainella magna Sheng, 1958

Pl. 1, fig. e

1,958 Ozauainella rnagna Sheng, p. 15 (Chinese), 7a (English), pl. 2,

Material. 2 subaxial secrions.

Distribution and age. China,Damaz, Spain; Middle Carboni-
ferous, Upper Moscovian.

Occurrence. Section 1005, Kalaikuhna Forrnation, member 1.

level 6.

Ozawainella turgida Sheng, 1958

Pl. 1, fig.7

1958 Oza,euinella turgìàa Sheng, pp. 14 (Chinese),72-73 (English),
p|. 1, îig. 2s-28.

Material. 1 axial and 3 oblique seoions.

Distribution and age. China, Darvaz, Japan, Thailand; Middle
Carboniferous, Upper Moscovian.

Occurrence. Section 1004, Kalaikuhna Formation; section
1005, Kalaikuhna Formation, member 1, level 6; secrion 1006, Kalai-
kuhna Formation, member 1, level 4 and member 3.

Ozawainella lisichanica Manukalova, 1956

P1. 1, fig. 11

7956 Ozauainella lisicbanica Manukalova, p. 91, pl. 1, îig. 4.

Material. 4 axial section.

Distribution and age. Donetz Basin, Middle Asia; Middle
Carboniferous, lJpper Moscovran.

Occurrence. Section 1006, Kalaikuhna Formation, member 3

(upper pan) and member 4, levels 2,3 and 5.

Ozawainella aff. fragilis Safonova, 1951

Pl. 1, fig.6

1951 Ozatoainella fragilis Safonova in Rauser-Chernousova et al., p.
139, pl. 11, fig. s.

Material. I axial section.

Distribution and age. East European Platform, Middle Asia,
Spain, China, Viet Nam; Middle Carboniferous, Moscovian.

Occurrence. Section 1005, Kuhifrush Formation, member 2.

Ozawainella (?) sp.

Pl. 1, fig. 12

Remarks. The figured specimen has a spiral coiling abnormal
for Ozawainella. Much similar to the genus Reichelina of the Upper
Permian Ozawainellidae. Such spiral coiling in the Middle Carbonife-
rous Ozawainellidae is here menrioned for the first time.

Occurrence. Section 1006, Kalaikuhna Formation. member 2,
level 2.

Family Ps eudostaff ellidae Pttrja,L956

Neostaffella A. Miklukho-M aclay, 1959

Neostaffella ozawai (Lee et Chen, 1930)

Pl. 1, fig. 13-14

193A Stffilla ozataai Lee, Chen & Chu, pp. 116-117, pl. 7, fig. 5-11.

Material. 6 axial and 9 subaxial sections.

Distribution and age. China, Middle Asia, East European
Platform, Donetz Basin, Spain, Viet Nam; Middle Carboniferous,
Lower Moscovian (upper pan) and Upper Moscovian.

Occurrence. Section 1005, Kuhifrush Formation, member 3r

Kalaikuhna Formation, member 1, level 2.

Neostaffella rotundata (Bensh, 1969)

Pl. 1, fig. 20

1969 PseudostaffeLla rotundata Bensh, pp. 108-109, pl. 1, fig. 4, 5.

Material. 6 axial sections.

Distribution and age. Middle Asia; Middle Carboniferous,
l-ower Moscovian (upper pan) and Upper Moscovian (ower pan).

Occurrence. Section 1005, Kalaikuhna Formation, member 1.

levels 2 and 6.

Neostaffella umbilicata (Putrja et Leontovich, 194g)

Pl. i, fig. ls

1948 Staffella umbilicata Putrja & Leontovich, p. 30, pl. 2, fig.12-L3.

Material. 2 axial secrions.

Distribution and age. Donetz Basin, East European platform,

.Middle Asia, Spain, Japan; Middle Carboniferous, Lo.wer Moscovian
(upper part), Upper Moscovian Qower pan).

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 6.

Neostaffella sphaeroidea cuboides (Rauser-Chernousova, 1951)

Pl. 1, fig. 16, 19

1951 Pseudostaffella sphaeroidea var. cuboid,es Rauser-Chernousova in
Rauser-Chernousova et al., p. 129, pL.9, fig. 6,7.

Material. 12 axiù md subaxial secrions.

Distribution and age. East European Platform, Donetz Basin,

Middle Asia, Spain, China; Middle Carboniferous, Upper Moscovian..

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

levels 4 and 6; member 2, levels 1 and, 2; member 3; section 1006,

members 3 and 4.

Neostaffella larionovae (Rauser-Chernousova et Safonova, 1951)

PI. r, fig. t7
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L95I Pseudostffilla larionwae Rauser-Chernousova 6a Safonova in
Rauser-Chernousova et al., p. 115, pl.7,ttg.1,2.

Material. I axral section.

Distribution and age. East European Platform, Middle Asia,

Spain, China; Middle Carboniferous, upper pan of l,ower Moscovian

and Upper Moscovian.

Occurrence. Section 1006, Kalaikuhna Formation, member 4,

level l.

Neostaffella subquadrata (Grozdilova et kbedeva, 1950)

Pl. 1, fig. 18

1950 PseudostaffelLa subquad,rata Grozdilova 8c Lebedeva, p. 38-39, pl.

4, fig. 9, 10.

Material. I axi.rl sectron.

Distribution and age. East European Platform, Donetz Basin,

Middle Asia, Spain, Japan, China, Malaya; Middle Carboniferous.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 6.

Order Schubertellida Skinner, 193 1

Family S c h u b e r t e L I i d a e Sktnner, 1931

E os chubertella Thompson, 1937

Eoschubertella obscura (Lee et Chen, 1930)

Pl. t,fig.21-22

193A Schubertella obscura Lee, Chen & Chu, pp.112-1L3, pI.6, fig.
11 11

Material. 7 axial and subaxial sections.

Distribution and age. Many regions of Tethys, East European

Platform, Donetz Basin, Middle Asia; Middle Carboniferous.

Occurrence. Section 1005, Kuhifrush Formation, members 2
and 3; Kalaikuhna Formation, member 1, level 2.

Eoschubertella znensis (Rauser-Chernusova, 1951)

Pl. r, {ig.25-26

1951 SchuberteLLa gracilis var. znensis Rauser-Chernousova in Rauser-

Chernousova et a1., p. 74-75, pl. 2, fig. 31,32.

Material. 4 axial and subaxial sections.

Distribution and age. East European Platform, Middle Asia;

Middle Carboniferous, Moscovran.

Occurrence. Section 1005, Kuhifrush Formation, member 2;

Kalaikuhna Formation, member 1, level 1.

Eoschubertella pseudoglobulosa Safonova, 1951

Pl, 1, fis. 27-28

1,951 SchubertelLa pseudoglobuLosa Safonova in Rauser-Chernousova et

a1., pp.77-78, pl. 3, fig. 3, 4.

Material. 1 axial and 1 tangential sections.

Diskibution and age. East European Platform, Middle Asia,

China, Indochina, Spain; Middle Carboniferous' bwer Moscovian.

Occurrence. Section 1005, Kuhifrush Formation, member 2;

Kalaikuhna Formation, member 1, level 1; section 1006, Kalaikuhna

Formarion, member 3.

Eosch ubertel I a subglobulosa (Dzhentchu raeva, 797 9)

1979 ScbubertelLa subgLobulosa Dzhentchuraeva, pp.70-71, pl. 1, fig.
9,70.

Material. 5 axial and subaxial sections.

Diskibution and age. Middle Asia; Middie Carboniferous,
Lower Moscovian.

Occurrence. Sections 1004 and 1005, Kalaikuhna Formation,
member 1, level 1.

SchubertelJa Staff et Vedekind, 1910

Schubertella gracilis Rauser-Chernousova, 1951

P).. 1, frg. 23,24

7951 SchuberteLla gracilis Rauser-Chernousova in Rauser-Chernousova

et a1., p. 74, pL. 2, fig. 29-30.

Material. 15 axial and subaxial sectìons.

Distribution and age. Many regions of Tethys, East European

Platform, Donetz Basin, Middle Asia; Middle Carboniferous, Mosco-

vlan.

Occurrence. Section 1004, Kalaikuhna Formation; section

1005, Kuhifrush Formation, members 2 anà 3.

Schubertella subkingi Putrj4 1939

Pl. 1, fig. 36

1939 Schubertella subkingi Putrja, pp 109-110, p1. 1. Fig.1

Material. 2 subaxial sect ions.

Distribution and age. Donetz Basin, East European Plat{orm,

Middle Asia, Spain, China, Thailand; Middle Carboni{erous, Upper
Moscovian.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,'

level 6.

Schubertella acuta Rauser-Chernousova, 1951

Pl. 1, fig.33

l95l SchubertelLa acuta Ratser-Chernousova in Rauser-Chernousova

et a1., pp. 79-80, p1. 3, fig. 8, 9.

Material. 1 axial sectron.

Distribution and age. East European Platform, Middle Asia,

China; Middle Carboniferous, lower Moscovian and lower pan of
T T-..-, rf^^^^..:^-vPPc, rYruJruvrd,r.

Occurrence. Seccion 1005, Kalaikuhna Formation, member 1,

level 1.

Schubertella magna Lee et Chen, 1930.

Pl. 1, fig.3s

193A Scbubertella magnaLee, Chen 6c Chu, p. 113, pl. 6, fig. 24,25.

Material. 1 axial section.

Distribution and age. Many regions of Tethys, East Euro-

pem Platform, Donetz Basin, Middle Asia; Middle Carboniferous,
Moscovian.

Occurrence. Section 1004, Kalaikuhna Formation.

Schubertella cf. mjachkovensis Rauser-Chernousova 195'1

. Pì. I, fig. 14

1957 Schubertella mjachktnensis Rauser-Chernousova in Rauser-Cher-

nousova et al., pp. 84-85, pl. 3, fig. 21; pl. a, fig. 1.Pl. r, Iig. 2e-31
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Material- 1 subaxial section.

Distribution and age. East European Platform, Middle Asia;
M iddle Carboniferous, Moscorian.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 6"

Schubertella aff. kingi Dunbar et Skinner, 1937

Pl. I, ilg.32

1937 Schubertella hingi Dunbar & Skinner, pp. 610-611, pl. +S, fig.
lu-l).

Material. 1 axial and 1 subaxial sections.

Distribution and age. Nonh America, many regions

Tethys, \Western Europe, Ural, Middle Asia; Upper Moscovian
Lower Permian.

Occurrence. Section 1005, Kalaikuhna Formation, member
level 6; Section 1006, Kalaikuhna Formation, member 3.

FusiellaLee et Chen, 1930

Fusiella typica Lee et Chen, 1930

Pl. 1, fig. 37-38

1930 Fusiella typica Lee, Chen & Chu, pp. 107-108, pl. 6, fig. 1-6.

Material. 6 axial and subaxial secrions.

Distribution and age. China, Middle Asia, Japan, Viet Nam,
Spain, East European Platform; Middle Carboniferous, Upper Mosco-
vian.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

levels 4 and 6; section 1006, Kalaikuhna Formation, members 2 and 4.

Fusiella lancetiformis Putrja, 1939

Pl. 1, fig. 39

1.939 Fusiella lancetifurmis Putrja, pp. 110-112, pt. I, fig. 2-6.

Material. 2 subaxial secuons.

Distribution and age. Donetz Basin, East European Platform,
Timan, Middle Asia; Middle Carboniferous, LJpper Moscovran.

Occurrence. Section 1005, member 1, level 4.

Order Fusulinida Fursenko, 1958

Family Prof usulinid ae Solovieva, 1996

Profusulinella Rauser-Chernousova et Beljaev, 1 936

Profusulinella rhomboides (ke et Chen 1930),

Pl. 1, fig. 40,42

1.930 FusuLinella (NeofusulinelLa) rhonboides Lee, Chen & Chu, pp.
1.L9-721, pl. 8, fig.3-6.

Material. 1 axial and several subaxial and tangential sections.

Distribution and age. East European Platform, Middle Asia,

China, Japan, Spain; Middle Carboniferous, Lower Moscovien.

Occurrence. Section 1004, Kalaikuhna Formation; section

1005, Kuhifrush Formation, member 3; Kalaikuhna Formation, mem-

ber 1, level 1.

Profusulinella primitiva Sosnina, 1954

Pl. 1, fig. al

7954 Profusulinella primitioa Sosnina in Grozdilova & Lebedeva, p.

1s3-1s4, pl. 16, fig. 13.

Material. 1 subaxial seqron.

Distribution and age. Donetz Basin, Darvaz; Middle Carboni-
ferous.

Occurrence. Section 1005, Kalaihuhna Forrnarion, member 1,

Ievel 1.

Profusulinella convoluta (Lee et Chen, 1930)

Pl. 1, fis.44

l93a Fusulinella (NeofusuLinella) parod r.ar. conrsoluta Lee, Chen &
Chu, p. 119, pl. 8, fig. 1,2.

Material. 3 axial sections.

Distribution and age. China, Middle Asia, East European
Platform; Middle Carboniferous, Lower Moscovian.

Occurrence. Section 1004, Kalaikuhna Formation; section
1005, Kuhifrush Formation, member 2, Kaiaikuhna Formlrron, mem-
Der t! levet z.

Profusulinella arta Leontovich, 1951

Pl. 1, fig.4s

1951 Profusulinella arta Leontovich in Rauser-Chernousova et al., p
180, pl. 19, fig. 4-6.

Material. I subaxirl secrion.

Distribution and age. East European Platform, Middle Asia,
China; Middle Carboniferous, Lower Moscovian.

Occurrence. Section 1005, Kuhifrush Formation, member 3.

TàitzeboelLa Sheng, 195 1

Taitzehoella pseudolibrovichi (Safonova, 1951)

Pl. 1, fis. 43, s2

195 1. ProfusulinelLa pseudo librwicbi Safonova in Rauser-Chernousova
et al., p. 126, pl. 18, fig. 5-9.

Material. 4 axial sections.

Distribution and age. East European Platform, IJral, Donetz
Basin, Middle Asia, Spain, Libia; Middle Carboniferous, bwer Mosco-
vian (upper part) and Upper Moscovian (lower pan).

Occurrence. Section 1004, Kalaikuhna Formation; sectron

1005, Kuhifrush Formation, members 2 end3.

Taitzehoella praelibrovichi (Safonova, 1951)

Pl. 1, fig. 49

195 7 Profwsulinella praelibrnicl:i Safonova in Rauser-Chernousova et

aI., pp. 178-779, d.. 18, fig. 16, 17.

Material. 1 subaxial secuon.

Distribution and age. East European Platform, Middle Asia,
China, Spain; Middle Carboniferous, lnwer Moscovian.

Occurrence. Section 1005, Kuhifrush Formation, member 3

Qower pan).

Taitzehoella librovitchi (Dutkevich, 1934)

Pl. 1, fis.46

1934 Fwsulinella librnitchi Dutkevich, p. 43-46, pI.5, fig. 1-5.

Material. 4 axial and 6 tangential sectrons.

Distribution and age. East European Platform, IJral, Donetz
Basin, Middle Asia, China, Spain, Greenland, Spitzbergen; Middle
Carboniferous, lower Moscovian (upper part) and upper Moscovian.

of
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Occurrence. Section 1005, Kalaikuhna Formation, member 1; 1951 Profusulinella syzranica Rauser-Chernousova in Rauser-Cher-

section 1006, Kalaikunna Formation, members 1 (upper pàrt) to 4. nousova et a1., pp. 181-182, pI 19, fig 10-11.

Material. 3 axial sections.

Taitzehoella syzranica $.auser-chernousova, 1951) - -.... ?ttt'o'tion and age East European Platform, Middie Asia;

Middle Carboniferous, bwer Moscovian (upper pan) and Upper Mo-
Pl. 1, fig. 50 scovian (ower pan).

PLATE 1

Fig. 1, 2 Eostffilla acuta Grozdilota et Lebedeva. X 60. 1) Axial section, GIN 4767/L 2) Axìal section, GIN 4767/2. Secrìon 1005, Kalai-

kuhna Formation. member 1. level 1.

Fig.3 EostffiLla mutabilis Rauser-Chernousova. Subaxial section, GIN 4767/3. Sectron 1005, Kalaikuhna Formation, member 1, level 1.

x 60.

Fig. 4 Eostffilla quasiampla Sheng. Axial section, GIN 4767/4. Section 1005, Kalaikuhna Formation, member 1, level 2. x 60.

Fìg. 5 - Nwella pulcbra Potìevskaia. Subaxial section, GIN 4767/5. Section 1005, Kuhifrush Formation, member 2. x 60.

Fig.6 - Ozatoainella aÍÍ.fragilis Safonova. Axial sectìon, GIN 4767/6. Section 1005, Kuhifrush Formation, member 2. x 40.

Fig, 7 - Ozauainella turgida sheng. Subaxial section, GIN 4767 /T . Section 1004, Kalaikuhna Formation. x 40.

Fig. 8 - Ozauainellavozhgalica Safonova. Axial section, GIN 4767/8. Section 1004, Kalaikuhna Formation. x 40.

Fig.9 - OzazpainellanagnaSheng.Subaxialsection,GlN4T6T/9.Section1005,KalaikuhnaFormation,memberl, level 6.x40.
Fig. 10 - Ozauainelladigitalis Manukalova. Subaxial section, GIN 4767/1.A. Section 1004, Kalaikuhna Formation. x 60.

Fig. 11 - Ozautainella lisishanica Manukalova. Subaxial section, GIN 4767/11. Section 1006, Kalaikuhna Formation, member 4, level 2. x 40.

Fig. 12 - Ozauainella(l) sp.Sagittalsection,GIN4T6T/72.Section1006,KalaikuhnaFormation,member2,bed2.x40.
Fìg. 13, 14 - Neostffilla ozauai (Lee et Chen). Section 1005, Kuhifrush Formation, member 3. x 40. 13) Subaxial section, GIN 4767/13.14)

Subaxial section, GlN 4767/14.
Fig. 15 - Neostffilla umbilicata (Putrja et Leontovich). Axial section, GIN 4767/15. Section 1005, Kalaikuhna Formation, member 1, level

6. x 40.
Fig. 16, 19 - Neostffilla spbaeroidea cuboides (Rauser-Chernousova). x 40. 16) Axial section, GIN 4767/1,6. Section 1006, Kalaikuhna Forma-

tion, member l bed 4. 19) Axial secrion, GIN 4767/17. Section 1005, Kalaikuhna Formation, member 2, level 1.

Fig. 17 - NeostaffeLla larionnaae (R.auser et Safonova). Subaxial section, GIN 4767/L8. Section 1006, Kalaikuhna Formation, member 4, level

2. x 40.
Fig. 18 - Neostaffella subquadrata (Grozdilova et Lebedeva). Axial section, GIN 4767/19. Section lOO5,.Kalaikuhna Formation, member 1,

bed 6. x 40.

Fig.20 - Neostffillarotunddtd (Bensh).AxialsectionGIN4T6T/20.Section1005,KalaikuhnaFormation,member1,bed6.x40.
Fig.27,22 - Eoscbubertella obscura (Iee et Chen). x 40. 27) Axial section, GIN 4767/21. Section 1005, Kalaikuhna Formation, member 1, bed

2.22) Axral section, GIN 4767/22. Section 1005, Kuhifrush Formation, member 3.

Ftg.23,24- ScbubertellagracilisRarser-Chernousovax4A.n) Axialsection,GIN4T6T/23. Sectionl0O5,KuhifrushFormation,member3.24)
Axial section, GIN 4767/24. Section 1004, Kalaikuhna Formation.

Fig.25,26- Eoschubertellaznensis(Rarser-Chernousova).x4A.25) Axialsection,GIN4767/25.Section1005,KuhifrushFormation,member2.
26) Subaxial section, GIN 4767/26. Section 1005, Kalaikuhna Formation, member 1, level 1.

Frg. 27, 28 - Eostaffella pseudoglobulosa (Safonova). x 40. 27) Axial section, GIN 4767 /27 . Section 1005, Kalaikuhna Formation, member 1, bed

1. 28) Subaxial section, GIN 4767/ 28. Section 1006, Kalaikuhna Formation, member J.

Fig.29-31 - Eoschubertella subglobuLosa (Dzhentchuraeva). x 40. 29) Subaxial section, GIN 4767/29. Section 1005, Kalaikuhna Formation, Mem-

ber 1, bed 1. Subaxial section, GIN 4767/30. Section 1005, Kalaikuhna Formation, member 1, bed 1. 31) Axial section, GIN
4767/31. Section 1004, Kalaikuhna Formatron.

Fig. 32 - Schubertella aÍf. kingi Dunbar et Skinner. Axial section, GIN 4767 /32. Section 1006, Kalaikuhna Formation, member 3. x 40.

Fig.33 - Scbubertella acutaRarser-Chernousova. Axial section, GIN 4767/33. Section 1005, Kalaikuhna Formation, member 1, level 1. x 40.

Fig.34 - SchuberteLla cf. mjacbhwensis Rauser-Chernousova. Subaxial section, GlN 4767/34. Section 1005, Kalaikuhna Formation, member

1, level 6. x 40

Fig.35 - ScbubertellamagnaLeeetChen.Axialsection,GIN4767/35.Section1004,KalaikuhnaFormation.x40.
Fig. 36 - Scbubertella subkingi Putrja. Subaxial section, GIN 4767/36. Section 1005, Kalaikuhna Formation, member 1, level 6. x 40.

Fig. 37, 33 - FusieLla typica Lee et Chen. x 30. 37) Axial section, GIN 4767/37. Section 1006, Kalaikuhna Formation, member 4, level 2. 38)

Axial section, GIN 4767/38. Section 1006, Kalaikuhna Formation, member 2,level 2.

Fig. 39 - Fusiella lancetiforrnis Putrja. Subaxial section, GIN 4767/39. Section 1005, member 1, level 4. x 30.

Fig. 40,42 - ProfusulineLla rbomboides (Lee et Chen). x 30. 40) Axial section, GIN 4767/4A. Section 1004, Kalaikuhna Formation. 42) Subaxial

section, GIN 4767/41. Section 1005, Kuhifrush Formation, member 3.

Fig. 41 Profusulinella primitiva Sosnina. Axial section, GIN 4767/30. Section 1005, Kalaikuhna Formation, member 1, level 1. x 40.

Fig. 43,52 - Thitzeboella pseudolibrwicbi (Safonova). x 30. Section 1005, Kuhifrush Formation, member 2. 43) Subaxial section, GIN 4767/442.

52) Axial section, GIN 4767/43.
Fig. 44 - ProfusuLineLla convoluta (Lee et Chen). Axial section, GIN 4767/24. Section 1004, Kalaikuhna Formation- x 40-

Fig. 45 ProfusuLineLla artaLeontovich. Subaxial section, GIN 4767/44. Section 1005, Kuhifrush Formation, member 3. x 30.

Fig.46 - ThitzehoelLalibrnitcbi(Dutkevich).Axial section,GIN4767/45.Section1006,KalaikuhnaFormation,memberl, level 4.x30.
Fig.47,48,53 -Thitzeboella compdcta n. sp. x 30. Section 1006, Kalaikuhna Formation, member 3. 42) Subaxial section, GIN 4767/46.48) Axial

section, GIN 4767/47. Axial section of the holotype, GIN +767/48.

Fig. 49 - TaitzeboeLla praelibrooicbi (Safonova). Axial section, GIN 4767/49. Section 1005, Kuhifrush Formation, member 3. x 20.

Fig.50 - Tàitzehoella syzranica (Rauser-Chernousova). Axial section, GIN 4767/50. Section 1005, Kalaikuhna Formatìon, member 1, level 4.

x 30.

Fig. 51 - Thitzehoella mutabilis (Safonova). Axial section, GIN 4767/51. Section 1005, Kuhifrush Formation, member 3. x 30.
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Occurrence. Section 1005, Kuhifrush Formation, member 3;

Kalaikuhna Formation, member 1, bed 4.

Taitzehoella mutabilis (Safonova, 1951)

Pl. 1, fig. 51

7951 ProfusulinelLa mutabilis Safonova in Rauser-Chernousova et al.,

pp. 179-180, pl. 19, fig.1-3.

Material. 2 axial and 3 tangential sections.

Distribution and age. East European Platform, Middle Asia;

Middle Carboniferous, l-ower Moscovian and lower pan of Upper Mo-
scovian.

Occurrence. Section 1005, Kuhifrush Formation, members 2
and 3; Kalaikuhna Forrnation, member 1, level 1.

Taitzehoella compacta n. sp.

Pl. 1, fie. 47, 48,53

Holotype. GIN 4767/48; Darvaz, Kalaikuhna, section 1006,

member 3 (upper part); Middle Carboniferous, upper Moscovian.

Material. 4 uial and 5 subaxial sections.

Description. She1l small, fusiform, with nearly straight to sli-

ghtly concave lateral slopes and sharply poìnted poles. Mature shell

have 6 to 7 volutions and measure 1.6 to 2.7 mm. in length and 0.75

to 1 mm. in diameter; form ratio 2.2 to 3. Thin spirotheca composed

of tectum and primatheca, 0.025 to 0.03 mm in thickness in sixth
whorl. Septa plane. Proloculus minute with outside diameter 0.03 to

O.O4 mm. Tunnel narrow, about half as high as chamber. Chomata

narrow and high.

Discussion. Thitzeboella compacta resembles T librwitcbi (Du-
tkevich) in general appearance, but differs in having more compact

spiral coiling and more elongate shell.

Occurrence and age. Section 1005, Kalaikuhna Formation,
member 1, level 6; section 1006, Kalaìkuhna Formation, member 2,

level 2; member 3; Middle Carboniferous, upper Moscovian.

Depratina Solovieva, 1996

Depratina prisca (Deprat, 1912)

Pl. 2, fig. 1, s

7912 Schzaagerina prisca Deprat, p. 41.-42, pl. 4, fig. 10-14.

Matefial. 1 axial and several subaxial sections.

Distribution and age. Many regions of Tethys, Middle Asia,

East European Platform, Greenland; Middle Carbonìferous, Lower

Moscovian.

Occurrence. Section 1004, Kalaikuhna Formation.

Depratina timanica (Kireeva, 1951)

Pl. 2, frg, 6

1951 Profusulinella prisca var. timanica Kireeva in Rauser-Chernouso-

va et al., pp.166-767, pl. 15, fig. 5, 6.

Material. 3 subrxiaì secrion.

Distribution and age. East European Platform, Middle Asia,

China; Middle Carboniferous, bwer Moscovian.

Occurrence. Section 1005, Kuhifrush Formation, member 3

Qower pan).

Depratina paraprisca (Bensh, 1969)

PL.2, fig.3

1969 Profusulinella paraprisca Bensh, pp. I17-I78, p1. 3, fig. 3.

Material. 8 subaxial sections.

Distribution and age. Middle Asia; Middle Carbonìferous,
Lower Moscovian (upper pan).

Occurrence. Section 1005, Kuhifrush Formation, members l
and 3, Kalaikuhna Formation, member 1, level 1.

Depratina parva (Lee et Chen, 1930)

Pl. 2, [rg. 2-4

7930 Fusulinella Q''leofusulinella) parua Lee, Chen & Chu, p. 118-119,

pL 7, fig. 22-27.

Material. 1 axial and several subaxial and tangential sections.

Distribution and age. China, Middle Asia, East European

Platform, Spain, Thailand, Viet Nam; Mìddle Carboniferous, Lower

Moscovian.

Occurrence. Section 1005, Kuhifrush Formation, members 2

and 3.

Ooatella Solovieva, i996

Ovatella constans (Safonova, 1951)

Pl. 2, Írg.7-8

1951, ProfusuLìnelLa constans Safonova in Rauser-Chernousova et al.,

pp.164-765, pl. 14, fig. 8-9.

Material. 18 axial and subaxial sections.

Distribution and age. East European Platform, Middle Asia,

China, Spain; Middle Carboniferous, lower Moscovian (upper pan).

Occurrence. Section 1004, Kalaikuhna Formation; section

1005, Kuhifrush Formation, member 2.

Ovatella meridiana (Bensh, 1969)

Pl. 2, ftg. 11

1.969 ProfusulineLla ouata subsp. meridiana Bensh, pp. 114-115, pl. 2,

fig.2, pl. 3, fig. 1.

Material. 4 axial sections.

Distribution and age. Middle Asia; Middle Carbonìferous,

l-ower Moscovian (upper pan).

Occurrence. Section 1004, Kalaikuhna Formation.

Ovatella nytvica (Safonova, 1951)

PI. 2, frg. 9

1951 ProfusuLinella wata va,r. nyttLica Safonova in Rauser-Chernouso-
va et a1., p.163-164, pl. 14, fig 4.

Material. I axìal and 2 r.rngential secrons.

Distribution and age. East European Platform, Middle Asia,

Spain, China; Middle Carboniferous, Lower Moscovian (upper pan).

Occurrence. Section 1004, Kalaikuhna Formation; secrion

1OO5; Kalaikuhna Formation, member i, leveì 1.

Ovatella ferganensis (Bogush, 1963)

Pl.2, fig. 10

7963 Profusulinella rhornbiformis va.r. ferganensrs Bogush, p. 75, pl. 3,

fig. is.

Material. 2 axial sectrons.

Distribution and age. Middle Asia; Middle Carboniferous,
Lower Moscovian (upper part) and Upper Moscovian Qower pan).
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Occurrence. Section 1004, Kalaikuhna Formarìon; section
1005, Kalaikuhna Formation, member 1, level 1.

Ovatella panjensis n. sp.

Pl. 2, ftg. 12-13

Holotype. GIN 4767/61: Darvaz, Kalaikuhna, section 1004,
Kalaikuhna Formation; Middle Carboniferous, lower Moscovian (up-

per part).

Material. 3 axial sections.

Description. Shell 1arge, fusiform, with convex lateral slopes
and rather bluntly pointed po1es. Mature individuals 6 to 6.5 volutions
and measure 3.2 mm. in length and 1.3 to 1.5 mm. in diameter; form
rario 2.1 to 2.45. Spirotheca very thin, composed of tectum, protheca
and outer tectorium and tectum and protheca in outer volution. Septa
nearly plane across middle of shel1 and only moderately folded in po-
lar regions. Proloculus usually quite small, im outside diameter 0.04 to
0.045 mm. Tunnel about half as high as chamber, narrow in inner
whorls and rather wide in last one-two whorls. Chomara narroq
usually not more thàn half as high as chmbers.

Discussion. Opatella panjmsis is similar fo O. wata Rauser-
Chernousova-Chernousova, but differs in its larger size and thin spirot-
heca.

Occurrence and age. The same as holotype.

Family A I j u t o zt e L I i d ae Solovieva,

A lj utwe lla Rauser-Chernousova, 1 95 1

Aljutovella aliutovica (Rauser-Chernousova, 1938)

PI. 2, fig. 17

1.938 ProfusulinelLa aLjutwica Rauser-Chernousova, , pp. 97-98 (Rus
sian), 153 (English), pL. l, Írg. 10, 12.

Material. I axial secrion.

Distribution and age. East European Platform, Middle Asia;
Middle Carboniferous, Lower Moscovian.

Occurrence. Section 1004, Kalaikuhna Formation.

Aljutovella znensis Rauser-Chernousova, 1951

Pl, 2, fig. r4-t5

1951 A ljutwella znensis Ratser-Chernousova in Rauser-Chernousova
et al., pp. 209-21.0, pl.38, fig.3-4.

Material. 20 axial and subaxial secrions.

Distribution and age. East European Platfom, Timan, Mid-
dle Asia, Chona, Viet Nam, Nonh Africa; Middle Carboni{erous,
I-ower Moscovian (middle and upper part).

Occurrence. Section 1005, Kuhifrush Formation, member 2.

Aljutovella postaliutovica dilucida Leontovich,1951

Pl. 2, Ítg. 18-19

1957 Aljutwella postaljutwica dilucida Leontovich in Rauser-Cher-
nousova et al., pp. 206-207, pl.. 27. Íig. I-2.

Material. 3 axial secrions.

Distribution and age. East European Platform, Middle Asia;
Middle Carboniferous, l-ower Moscovian (upper part).

Occurrence. Section 1005, Kuhifrush Formation, member 3

(upper pan); Kalaikuhna Formation, member 1, level 2.

Aljutovella devexa Safonova, 1951

Pl. 2, fig. 16

1951, Aljutwella rJeoexa Safonova in Rauser-Chernousova et al., pp.
207-2a8, pI. 27, [ig. 3, 4.

Material. 1 axial section.

Distribution and age. East European platform, Middle Asia;
Middle Carboniferous, bwer Moscovian (upper part).

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

tevet t.

Aliutovella darvasica n. sp.

Pl. 2, Ítg. 20

Holotype. GIN 4767/68t Darvaz, Kalaikuhna, section 1004,
Kaìaikuhna Formation; Middle Carboni{erous, Lower Moscovian (up-
per pan).

Material. I :xia[ sectìon.

Description. Shell ellipsoidal, with bluntly rounded po1es.
Holotype has 7 volutions and measure 3.2 mm. in length and 2.1 mm
in diameter; form ratio 1.6. Spirotheca composed of tecrum, primathe-
ca and outer tectorium. Septa nearly plane across middle of shell, be-
coming gently folded near poles. Proloculus small. Tunnel low and
narrow in the inner volutions and wide in the outer one. Chomata
weak and low.

Discussion. Aljutwella darvasica bear a general resemblance
to A. pd.rd,sd,rdt(nica Safonova. It can be readily distinguished from that
species by its larger size, more intensively septal fluting, more rhick
spirotheca and weak chomata.

Occurrence and age. The same as holorype.

Famlly F u s u / i n i d a e MoelTer, i.878

Subfamily F u s u I i n i n ae Moeller, 1828

Fusulina Fischer, 1829

Fusulina cf. mjachkovensis miachkovensis

Rauser-Chernousova, 195 1

P|.2, ftg.23

1951 Fusulina mjachhnensis Rauser-Chernousova in Rauser-Chernou-
sova et al., pp. 308-309, pl. 53, fig. 4, 5.

Malerial. 1 subaxial secrion.

Distribution and age. East European Platform, $lesrern Euro-
pe, Middle Asia; Middle Carboniferous, Upper Moscovian (upper parr/.

Occurrence. Section 1006, Kalaikuhna Formation, member 4,
level 5.

Fusulina cf. mjachkovensis peskensis Rauser-Chernousova, 1951

Pl.2, [ig.22

7951 Fusulina mjachhwensis peskensis Rauser-Chernousova in Rauser-
Chernousova et al., p. 309, pl. 53, fig. 6, pl. 54, fig. 1.

Material. I oblique secrion.

Discussion. Described specimen could not be accurately iden-
tified with the type forms because its shell is less elongate and septal

fluting is not so high.

Distribution and age. East European Platform, Darvaz; Mid-
dle Carboniferous, Upper Moscovirn.

Occurrence. Secion 1006, Kalaikuhna Formation, member 4,

level 3.
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Fusulina aff. conspecta Rauser-Chernousova, 1951

PI. 2, fis, 21

795I Fusulina conspectd Rauser-Chernousova in Rauser-Chernousova

et al., p. 310, pl. 54, fig. 3-4.

Material. 1 subaxial sectron.

Distribution and age. East European Platform, Middle Asia;

Mìddle Carboniferous, upper parr of Upper lvfoscovian.

Occurrence. Section 1006, Kalaikuhna Formation, member 4,

level 5"

UndatafusuLina l-even, n. gen.

Type-species: Undatafusulina asiatica I*ven, n. sp.

Description. Shell of moderate size, fusiform to subcylindrical,

with straight or curued axis and sharply to bluntly rounded poles.

Mature specimens usually possess 5.5 to 6.5 whorls and are bilaterally

symmetrical at ail stages of gro*th. Proloculus small to moderate. Vo-

lutions commonly are tightly coiled especially two or three of them.

Spirotheca uneven and undulate; undulations or furrows aligned both
axially and equatorially so that exterior of shell has pebbled appearan-

ce much 1ìke that. of surface o{ cobble-stone pavement. Spirotheca con-

sist of tectum, clear diaphanotheca and irregularly inner and outer tec-

torium. Thickness of spirotheca irregularly variable, even within same

volution. Septa fluted from pole to pole; septal arcs are not high and

regular. Chomata present on proloculus and in first two-three volu-

tions. More or less clear axial fillings present.

Discussion. Undatafusulina differs from the Fusulina in having

a undulated spirotheca. In this respect our genus close resembles to

Permian genera Rugosofusulina and RugosochuseLella but differs in ha-

ving a fourJayers spirotheca with the clear diaphanotheca. Differs

{rom Hidaella by the stronger septal fluting.

Distribution and age. Drrvaz, Donetz Basin; Middle Carboni-

ferous, Upper Moscovian.

Besides type species, described genus includes also U. (Fusulina

in original) tumulosa Rjazanov, 1958.

Undatafusulina asialica n. sp.

Pl. 3, fig. 1,2,4

Holotype. GIN 4767/72; axial section; Da.waz, Kalaikuhna,
section 1005, Kalaikuhna Formation, member 1, bed 6; Middle Carbo-

ni{erous, Upper Moscovian (ower pan).

Material. 5 a-rial and several tangential and oblique sections.

Description. Shell fusiform to subcylindrical, with bluntly
rounded to bluntly pointed poles. Mature shells have 5.5 to 6 volu-

tions and measure 4.6 to 5.5 mm in length and 1.4 to 1.6 mm. in
diameter; form ratio 2.87 to 3.9. Coiling is uniform and rather com-

pact. Spirotheca undulate and consist of tectum, diaphanotheca and

irregularly inner and outer tectorium, its thickness in the fourth
whorl is 0.045 to 0.05 mrn. Septa thin, irregularly and not intensely

fluted from pole to pole. Septal folds low and have irregular shape and

size. Proloculus moderately large, spherical or subsphericaì, its outside

dj.ameter 0.78 to A.22 mm. Tunnel rrregular, narrow in inner volutions

and wide in outer volutions. Chomata weak, present only on prolocu-

lus and in inner two to three volutions. Narrow, discontinuous band

of secondary material deposited along axis, particulxrly in first 3 to 4

volutions.

Discussion. In many respect the described species resembles

to Undatafusulina turnulosa (R.jazanov) but the latter has more elonga-

ted shell, and stronger axial filling.

Occurrence and age. Section 1005 Kalaikuhna Formation,
member 1, levels 4 and 6; section 1006, Kalaikuhna Formatron, mem-

ber 1.

Subfamily Beedeinina e Solovieva, 1996

Citronites Solovieva, 1996

Citronites apokensis (Rauser-Chernousova, 1951)

Pl. l, fig. l, s

1957 Fusulina scbelluieni var. apokensis Rauser-Chernousova in Rau

ser-Chernousova et a1., p. 281, p\. 44, trg. 5-6.

Material. 3 axial and 2 subaxial sections.

PLATE 2

Fig. 1,5 - Depratina prisca (Deprat). x 20. Section 1004, Kalaikuhna Formation. 1) Axial section, GIN 4767/52;5) subaxial section, GIN
4767/53.

Fig.2, + - Depratina paroa (Lee et Chen) - x 30. Section 1005, Kuhifrush Formation, member 3. 2) Axial section, GIN 4767/54; 4) axial

secrion, GIN 4767/49.
Fig.3 - Deprattnaparaprlsca (Bensh) - Subaxial section, GIN 4767/55. x 20. Section 1005, Kalaikuhna Formation, member 1, level 1.

Fig.6 - Depratinatimanica (Kireeva) - Subaxial section, GIN 4767/56. x 20. Section 1005, Kuhifrush Formation, member 3.

Fig.7,8 - OpatelLa constd.ns (Safonova) - x 20.7) Axial section, GIN 4767/57. Section 1004, Kalaikuhna Formation. 8) Axial section, GIN
4767/58. Section 1005, Kuhifrush Formation, member 2.

Fig. 9 - OoateLla nytvica (Safonova) - Axial section, GIN 4767/59. x 20. Section 1005, Kalaikuhna Formation, member 1, level 1.

Fig. 10 - OoateLLaferganensis(Bogush)-Axia1 section,GIN4767/29.x20.SectionlO05,KalaikuhnaFormation,memberl, level 1.

Fig. 11 - OoatelLamerid.iana(Bensh) -Axialsection,GlN4767/6A.x20.Section1004,KalaikuhnaFormation.
Frg. 12, 13 - Ooatella panjensis n. sp. - x 20. Section 1004, Kalaikuhna Formation. Axial section of the holotype, GIN 4767/61. 13) Axial

section, GIN 4767/62.
74, 15- ALjutweLlaznmsisRauser-Chernousova.Axialsections,GIN4T6T/63.x20.SectionlOO5,KuhifrushFormation,member2.
16 - Aljutoaella deoexa Safonova. Axial section, GIN 4767/64. x 20. Section 1005, Kalaikuhna Formation, member 1, level 2.

17 - AljutwelLa aljutwica (Rauser-Chernousova) - Axial section, GIN 4767/65. x 20. Section 1004, Kalaikuhna Formation.

18, 19 - Atjutwella postaljutwica dilucida Leontovich. x 20. 18) Axial section, GIN 4767/66. Section 1005, Kuhifrush Formation, member

3; 19) axial section, GIN 4767/67. Section 1005, Kalaikuhna Formation, member I,level 2.

20 - ALjutrnella daroasica n. sp. - Axial section of the holotype, GIN 4767/68. x 20. Section 1004, Kalaikuhna Formation.

21 - Fusulina alf. conspecta Rauser-Chernousova. Subaxial section, GIN 4767/69. x 20. Section 1006, Kalaikuhna Formation, member 4,

level 5.

Fig.22 - Fusulina cf. mjacbkottensis peskensis Rauser-Chernousova. Subaxial section, GIN 4767/70. x 20. Section 1006, Kalaikuhna Forma-

tion, member 4, level 3.

Ftg.23 - Fusulina c[. mjachhwensis rnjacbhwensi.s Rauser-Chernousova. Subaxial section, GIN 4767/71. x 20. Section 1006, Kalaikuhna

Formation, member 4, leve1 5.

Fie
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F;9
Fì9

Fio
Fì.



23Pl. 2 Stratigraplry and fusuLinids of the Middle Carboniferous in Pamir

'5l#lb'



24 E. ta. Leaen

Distribution and age. East European Platform, Middle Asia;

Middle Carboniferous, bwer Moscovian (upper pan).

Occurrence. Section 1005, Kuhifrush Formation, member 3

(upper pan); Kalaikuhna Formation, member 1.,level 2.

Citronites paniensis n. sp.

Pl. 3, fig.7-8

Holotype. GIN 4767/78; axial section; Darvaz, Kalaikuhna,
section 1004, Kalaikuhna Formation; Middle Carboniferous, Lower
Moscovian (upper pan).

Material. 4 axial sections.

Description. Shell smal1, inflated fusiform, with straight to sli
ghtly convex lateral slopes and bluntly pointed poles. Mature shells

possess 6.5 to 7 volutions and measure 1.7 to 2.4 mm. in length and

1.2 to 7.4 mm. in diameter; form ratio 1.4 to 1.6. Proloculus quite

small spherical, its diameter 0.08 to 0.1 mm. The chambers increase

slowly and gradually. Spirotheca composed of tectum, unstable outer
tectoria and protheca; in some volutions unclear diaphanotheca ap-

pears. In outer volutions spirotheca measures 0.03 to 0.04 mm. in thic-
kness. Septa intensively and regularly fluted. Arcs are high and roun-

ded. Tunnel narrow and stable. High chomata presence in the inner
fifth volutìons.

Discussion. Citronites panjensis n. sp. differs from the C. apo-

Éezsls (R.auser-Chernousova) in having a small size of shell, a more

intensively septal fluting and a more developed chomata. In this re-

spect our species close resembles to some species of gems Beedeina but
differs in having a more primitive spirotheca without clear diaphanot-

heca.

Occurrence and age. Section 1004, Kalaikuhna Formation;
section 1005, Kuhifrush Formation, member 3 (upper pan); Middle
Carbonrferous, Lower Moscovian (upper pan).

Citronites reticulatus n. sD.

PI. 3, fig. 10

Holotype. GIN 4767/80: axial section; Danaz, Kalaikuhna,

section 1005, Kalaikuhna Formation, member 1, bed 2; Mìddle Carbo-

niferous, Lower Moscovian (upper part).

Material. 1 axial and several subaxial and tangential sections.

Description. The shell is inflated fusiform to subspherical; the

lateral slopes vary from slightly plane to moderately convex, and the

poles are bluntly pointed; the inner volutions are shon fusiform to

subrhombic in shape. The length varies from 2 to 3 mm. and the

width 1.4 to 1.95 mm. giving a form ratio from 1.3 to 1.65. Number

All x 20

flg. r, r, + -

Fig. 3, 5

Fig. 6
Fig.7,8

Fig. 9

Fig. 10

Fig.11,14-

Fig. 12,16 -

Fig. 13, 15 -

of volutions are 5.5 to 7. The proloculus is spherìcal; the average outsi-
de diameter is 0.13 mm. The chambers mean increases slow1y but uni
formly; in some specimens the increasing of the outer one-two volu-

tions is more rapid. The spirotheca consists of tectum and inner and

outer tectoria in the inner volutions; in the outer volutions sometrmes
the dull and wìde diaphanotheca appears. The average thickness of
spirotheca is 0.03 mm in the outer volutions. Septa thin, and its flu-
ting is high and intense but not regular; the folds divide the major
chambers venically into numerous chamberlets of a netform nature.
The tunnel is narrow and its path is rather irregular. The chomata are

present in the inner volutions.

Discussion. The described species differs fron Citronites pan-
jmsis n. sp. in having average greater and more elongated shell, irregu-

larly septal fluting, less developed chomata. In many respect our spe-

cies resembles some beedeinas of the group Beedeina scbelluieni Staff ,

but differs in having a more primitive spirotheca without clear diapha-

notheca.

Occurrence and age. Section 1005, Kuhifrush Formation,
member 3 (upper pan); Kalaikuhna Fornation, member 1, level 2;

Middle Carboniferous, lower Moscovian (upper pan),

Beedeina Galloway, 1933

Beedeina schellwieni (Staff, 1912)

PI. 3, fig. 9

1912 Girtyina scbelhpieni Staff, , p. 165, pl. 18, fig. 1.

Material. 1 axial section.

Distribution and age. Donetz Basin, East European Platform,
Middle Asia, Spain, China; Middle Carboniferous, Lower Moscovian
(uPPer partJ.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 2.

Beedeina rhomboidalis (Rauser-Chernousova, 1951)

Pl. 3, fig. 6

1957 HemifusuLina (l) splendida var. thomboidalls Rauser-Chernouso-
va in Rauser-Chernousova et a1., pp. 262-263, pl. 41, Íig. 6, 7 .

Material. 1 axial section.

Distribution and age. East European Platform, Darvaz; Mid-
dle Carboniferous. Lower Moscovian (upper pan).

Occurrence. Section 1005, Kuhifilsh Formation, member 3

(upPer Part).

1) Axial section of the holotype, GIN

1, bed 2. 3) Axial section, GIN 4767/74:

PLATE 3

Undatafusulina asiatica n. sp. Section 1005, Kalaikuhna Formation, member 1, bed 4.

4767/72;2) axial section, GIN 4767/73;4) subaxial section, GIN 4767/34.
Citronites apokensis (Rauser-Chernousova). Section 1005, Kalaikuhna Formation, member

5) axial section,GIN 4767/75.
Beedeina rbornboid.alis S.auser-Chernousova). Axial section, GIN 4767/76. Section 1005, Kuhìfrush Formation, member 3.

Citronites panjensis n. sp. Section 1004, Kalaikuhna Formation. 7) Axial secîion, GIN 4767/77;8) axial section of the holotype,

GlN 4767/78.
Beedeina schelluieni (Staffl. Axial section, GIN 4767/79. Section 1005, Kalaikuhna Formation, member 1, level 2.

Citronites reticulatus n. sp. Axial section of the holotype, GIN 4767180. Section 1005, Kalaikuhna Formation, member 1, level 2.

Beedeina pseudokonnoi (Sheng). Section 1005, Kalaikuhna Formation, member 1, level 6. 11) Axial section, GIN 4767/87t 14) axial

section, GIN 4767/82.
Beedeina elegans (Ratser-Chernousova et Beljaev). Section 1006, Kalaikuhna Formation, member 2,Ievel 2. 12) Axìa1 section, GIN
4767/82a;16) axial section, GIN 4767/83.
Beedeina samarica (Rauser-Chernousova et Beljaev). Section 1006. Kalaikuhna Formation, member 2, Ievà. 2. 13) Axial section,

CIN 4767/84 15) axjal section, GIN 4767/85.
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Beedei na samarica (Rauser-Chernousova et Bel.j aev, 1 940)

Pl. 3, fig. 13, 1s

L94A Fusulina samarica Rauser-Chernousova, Beliaev & Reitlinger, p.

19-21 (Russian), 72 (English), pl. 3, fig. 4-9; pl. 4, frg. 1'3.

Material. 12 axial sections.

Distribution and age. East European Platform, Donetz Basin,

Middle Asia, China; Middle Carboniferous, Upper Moscovian (lower

part).

Occurrence- Section 1004, Kalaikuhna Formation; section

1C05, Kalaikuhna Formation, member 1, level 4 and 6; section 1006,

Kalaikuhna Formation, member 2, level 2 and member 3 Qower pan).

Beedeina pseudokonnoi (Sheng, 1958)

P1.3, fig. 11, 14

1958 Fusulina pseudokonnoi Sheng, p. 42-43 (Chinese), 102 (English),

pl. 13, figs. 4-10.

Material. 8 axial sectrons.

Distribution and age. China, Middle Asia; Middle Carbonife-

rous, lJpper Moscovian (ower pan).

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

leve1 4 and 6; section 1006, Kalaikuhna Formation, members 1 and 3.

Beedeina elegans (Rauser-Chernousova et Beljaev, 1940)

P1.3' fig. 12, 16

l94O Fusulina elegans Ratser-Chernousova, Beliaev 6c Reitlinger, p.

18-19 (Russian),71 (English), pl. 2, fig. 8-11.

Material. 7 axial sections.

Distribution and age. East European Platform, Donetz Basin,

Middle Asia, Spain; Middle Carboniferous, lJpper Moscovran.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 4; section 1006, Kalaikuhna Formation, member 2,\evel 2.

Beedeina carbonica (Dalmatskaia, 1961)

Pl. 4, fig. 2'3

1.961 Fusulina carbonica Dalmatskaia, , p. 28-29, pl. 2, fig. 3-4.

Material. 5 axial sections.

Distribution and age. Donetz Basin, Dawaz; Middle Carboni-

ferous, Upper Moscovian (ower pan).

Occurrence. Section 1006, Kalaikuhna Formation, member 3

(upper part) and member 4, level 5.

Beedeina ulitinensis (Rauser-Chernousova, 1951)

Pl. 4, fig. 4

1951 Fusulina uLitinensis Rauser-Chernousova in Rauser-Chernousova

et a1., pp. 295-296: pl. 49, fig. 4-5.

Material. 3 axial sections.

Distribution and age. East European Platform, Middle Asia,

China; Middle Carboniferous, Upper Moscovian Qower pan).

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 6; section 1006, Kalaikuhna Formation, member 3.

Beedeina timanica (Rauser-Chernousova, 1951)

Pl. 4, fig. s

1951 FusuLina elsbanica timanica Rauser-Chernousova in Rauser-

Chernousova et al., p. 285, pI. 46, ftg. 2.

Material. 8 axial sections.

Distribution and age. Timan, China, Ural; Middle Carbonife-
rous, Upper Moscovian (ower part).

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 4.

Beedeina bona (Chernova et Rauser-Chernousova, 1951)

Pl. 4, fig. 1

1957 Fusu/ina bona Chernova & Rauser-Chernousova in Rauser-

Chernousova et a1., p. 281-282, pl. +4, fig.7-9.

Material. J axirl sections.

Distribution and age. East European Platform, Middle Asia,

Japan; Middle Carboniferous, uppermost pan of I-ower Moscovran

and lo*er p.rn of Upper Moscovian.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 6; section 1006, Kalaikuhna Formation, member 2,\evel 2.

Beedeina ozawai (Rauser-Chernousova et Beljaev, 1940)

P).. 4,fig.7

1940 FusuLina ozauai Rauser-Chernousova, Beliaev 6c ReitÌinger, pp.

14-16, pI.3, fig. s-8.

PLATE 4

A1l x 20

Fig. 1 - Beedeina bona (Chernova et Rauser-Chernousova). Axial section, GIN 4767/86. Section 1006, Kalaikuhna Formation, member 2,

level 2.

Fig.2,3 - Beedeina carbonicd (Dalmatskaia). Section 1006, Kalaikuhna Formation, member 3. 2) Axial section, GIN 4767/87;3) axial section,

GrN 4767/88.
Fig. 4 - Beedeina ulitinensis (Rauser-Chernousova). Axial section, GIN 4767/89. Section 1006, member 3.

f;g. S - Beedeina timanica (Rauser-Chernousova). Axial section, GIN 4767/9A. Section 1005, Kalaikuhna Formation, member 1, level 4.

Fi;. 6 - Beedeina pseudoelegans keltmensis (Rauser). Axial section, GiN 4767/9.l Section 1006, Kalaikuhna Formation, member 3.

f;f.Z - Beedeina ozazpai (Ra'tser-Chernousova et Beljaev). Axial section, GIN 4767/92. Section 1006, Kalaikuhna Formation, member 4,

level 2.

Fig. 8 - Beedeina isztariensis (Putrja). Axial section, GIN 4767/93. Section 1006, Kalaikuhna Formation, member 3.

flg. f, ff - Beedeina angeLinae (Putrja). Section 1006, Kalaikuhna Formation, member 4, level 3. 9) axial section, GIN 4767/94; 11) axial

section, GIN 4767/95.
Fig. 10 , Beedeina pseudokali (Putrja). Axial section, GIN 4767/96. Section 1006, Kalaikuhna Formation, member 3.

f;g, tZ - Beedeina aff. uassa (Putrja). Axial section, GIN 4767/97. Section 1006, Kalaikuhna Formation, member 4, level 3.

f;f. n, U - Beedeina darvasìca darrasica n. sp. et subsp. Section 1006, Kalaìkuhna Formation, member 3. 13) Axial section of the holotype,

GIN 4767/98;14) axial section, GIN 4767/99.
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Material. 2 subaxial secrions.

Distribution and age. East European Plat{orm, Ural, Middle
Asia, China, Spain; Middle Carboniferous, Upper Moscovian.

Occurrence. Section 1006, Kalaikuhna Formation, member 3

and member 4,\evel 2,

Beedeina (Beedeina) pseudoelegans keltmensis

(Rauser-Chernousova. 1 95 1)

Pl.4, fig. 6

1957 Fusulina pseudoelegans kebrnmsis Rauser-Chernousova in Rauser-
Chernousova et al., p. 283, pl. 45, fig.4.

Material. 1 axial section.

Distribution and age. East European Platform, Middle Asia;

Middle Carboniferous, Upper Moscovian (ower pan).

Occurrence. Section 1006, Kalaikuhna Formation, member 3

(upper Part/.

Beedeina isvariensis (Putrja, 1956)

Pl.4, fig. 8

1956 Fusulina isaariensis Putrja, p. 451-452, pl. 13, [ig. 4,7, 8.

Material. 1 axial section.

Distribution and age. Donetz Basin, Daruaz; Middle Carboni
ferous, Lower Moscovian (upper pan) and Upper Moscovian.

Occurrence- Section 1006, Kalaikuhna Formation, member 3

(upper pan).

Beedeina angelinae (Putrja, 1940)

Pl. 4, fig. 9-11

1.940 Fusulina angelinae Putrja, p. 130-131, pl. 3, fig. 6.

Material. 3 axial sectrons.

Distribution and age- Donetz Basin, lowermost pan of Upper
Carboniferous; Darvaz, Middle Carboniferous, Upper Moscovian.

Occurrence. Sectìon 1006, Kalaikuhna Formation, member 4,

level 3.

Beedeina pseudokayi (Putrja, 1956)

PI.4, fig. 10

1.956 Fusulina pseudokayi Putrja, pp. 4+9-450, pl. 13, fig. 1-2.

Material. 4 axial sections.

Distribution and age. Donetz Basin, Darvaz; Middle Carboni-
ferous, Upper Moscovian.

Occurrence. Section 1006, Kalaikuhna Formatìon, member 3

(upper parr/.

Beedeina aff. crassa (Putrja, 1939)

PI. 4, fig. 1.2

1939 Fusulina rymljantca crassa Pttrja, p. 125-727, pl. 2, fig. 6.

Material. I subaxial secrion.

Discussion. Described specimen closely resembles ro rhe holo-
type of Beedeind crdssd., having the same size and shape of shell, spiral
coiling, and small axial fillings. But septal fluting of our specrmen is

not so complicated as holotype has. ln addition, the age of our speci-

men is more ancient.

Distribution and age. Donetz Basin, lowermosr part of Up-
per Carboniferous; Darvaz, Middle Carboniferous, Upper Moscovian.

Occurrence. Section 1006, Kaiaikuhna Formation, member 4,

level 3.

Beedeina darvasica darvasica n. sp.

Pl. a, fig. 13-14; P1. s, fig. 1-2

Holotype. GIN 4767/98r axial section; Danaz, Kalaikuhna,
section 1006, Kalaikuhna Formation, mernber 3 (upper pan); Middle
Carbonrferous, Upper Moscouian .

Material. 27 axid. anà subaxial secrions.

Description. The shell is fusiform; middle ponion vaulted, po-
les sharply or bluntly pointed, lateral slopes vary from slightly plane

to moderately convex. Mature specimens contain 5 or 6 volutions.
The length varies from 3 to 3.7 rnm and the width from 1.2 to 1.45

mm, givìng form ratio from 2.3 to 2.9. The proloculus is spherical
with a diameter of 0.11 to 0.15 mm. Spirotheca consist of tectum,
thick not clear diaphanotheca and inner tectoria; the outer tectorix
usually are absent. The average thickness of spirotheca is 0.04 mm in
the outer volutions. Septa rather thinner than spirotheca, gently and
not regularly folded. The simple meshwork is only seen in the polar
regions. Small chomata developed in the inner three-four volutions.
Tunnel narrow and rather high in the inner volutions, but wider in
the outer ones.

Discussion. This species closely resembles Beedeina pseudokon.

nor (Sheng, 1958) but differs from the latter in having a less regularly
septal flutint, and small chomata.

Occurrence and age. The same as holotype.

Beedeina darvasica elongata n. subsp.

PÌ. 5, fig. 3-5

PLATE 5

A1l x 20

Fig. 1, 2 - Beedeina darvasica darztasica n. sp. et subsp. Section 1006, Kalaikuhna Formation, member 3. 1) axial section, GIN 4767/1.AA; 2)

subaxial s€ction, GIN 4767/l]l.
Fig. 3-5 - Beedeina darvasica elongata n. sp. et subsp. Section 1006, Kalaikuhna Formation, member 3. 3) Axial section of the holotype, GIN

4767/102;4) axial section, GIN 4767/103;5) axial section, GIN 4767/1A4.

Fìg.6,7 - Beedeina consobrina (Safonova). Section 1006, Kalaikuhna Formation, member 4, level 4. 6) Axiai section, GIN 4767/7A5;7) axial
section, GiN 4767/106.

Fig. 8 - Putella susini (Purria). Axial section, GIN 4767/106a. Section 1005, Kuhifrush Formation, member 3.

Fig.9, 11 - Beedeinad.utkepichin.sp.9)axialsectionoftheholotype,GlN4T6T/I.AT.Section1006,KalaikuhnaFormation,member4, level 3;

11) axial section, GIN 4767/1.A8. Section 1006, Kalaikuhna Formation, member 4, level 4.

Fig. 10, 13 - Putrella brazhniko.,Lae (Putrja). Section 1005, Kalaikuhna Formation, member 1, bed 6. 12) Axial section, GIN 4767/709;13) axial

sectión, GlN 4767/110.
Fig. 12 - PutrelLaadniranda n. sp. Axial section of the holotype, GIN 4767/1.1J. Section 1005, member 1, level 6.
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Holotype. GIN 4767/7A2; axial section; Daroaz, Kalaikuhna,
section 1006, Kalaikuhna Formation, member 3 (upper pan); Middle
Carboniferous, lJpper Moscovran.

Material. 5 axial sectrons.

Discussion. This subspecies is identical with the Beedeina dar-
pasica daroasica n. sp. but differs in having a more elongate shape (L
:3.2to 3.5 mm, D : i.lto 1.2 mm, L:D - 2.9 to 3.1).

Occurrence and age. The same as holotype.

Beedeina consobrina (Safonovr, 195 l)

Pl.5,frg.6,7,

7951 Fusulina consobrina Safonova in Rauser-Chernousova et al., pp.
293-294, pl.48, fig. 8; pl.49, fig. 1.

Material. J uial and 2 subaxial sections.

Distribution and age. East European Platform, Middle Asia,

Japan; Middle Carboniferous, upper part of Upper Moscovian.

Occurrence. Section 1006, Kalaikuhna Formation, member 4,

levels 4 and 5.

Maierial. 4 axial sections.

Distribution and age. Donetz Basin, East European Platform,
Middle Asia; Middle Carboniferous, Upper Moscovian (lower part).

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 6; section 1006, Kalaikuhna Formation, member 1.

Putrella susini (Putrja, 1938)

Pl. 5, fig. 8

1938 Fusulina (?) susini Putrja, pp. 71-72, pl. 1, fig. 14.

Material. 1 axial section.

Distribution and age. Donetz Basin, Darvaz; Middle Carboni.
ferous, Lower Moscovian, (upper part).

Occurrence. Section 1005, Kuhifrush Formation, member 3

(upper Partr.

Putrella admiranda n. sp

Pl. 5, fis. 12

Holotype. GIN 4767/ 711;Darvaz, Kalaikuhna, secion 1005,

member 1, level 6; Middle Carboniferous, Upper Moscovian Qower
parr).

Description. Shell moderately large, fusiform with bluntly
rounded poles. Mature individuals have 5 volutions and measure 5.25

rnm. in length and 2 mm. in width; form ratio 2.6. Thick spirotheca
composed of tectum and protheca with thin pores; thickness in {ourth
volution varies from 0.05 to 0.07 mm. Thin septa strongly fluted from
pole to pole. Septal folds rounded, .multi-storeyedn and affecting al-

most all the chamber space. Proloculus spherical with a diameter 0.2

mm. Tunnel narrow in the first 3 volutions, whilst is wide and low in
the forth volution. Chomata weak, present only on proloculus.

Discussion. Putrella admiranda differs from other species of
Putrella having large shell, bluntly rounded poles and .mu1ti-storeyedo

septal folds.

Occurrence and age. The srme as holorype.

c"Lf^*:l-' E ^ r" - "'l in in a e Rauser-Chernousova er

Rosovskaya, 1959

Eofus ulina Rauser-Chernousova, 1 95 1

Eofusulina binominata Putrja,1956

PI. 6, frg. 1.-2

1956 Eofusulina binominata Putrja, pp. 457-458, pl. 15, fig. 4-6.

Material. 6 axial sections.

Beedeina dulkevichi

. Pl. s, fig. 9, 11.

Holotype. GIN 4767/La7; Daruaz,

member 4, level 3; Middle Carboniferous,

Parr).
Material. 2 axial sections.

Description. Shell fusiform, with bluntly rounded poles. Ma-
ture specimens have 6 to 6.5 volutions and measure 9.8 to 10.2 mm in
length and 3.7 to 3.8 mm in width; form ratio 2.6 to 2.9. Spirotheca
thin and composed of tectum, clear diaphanotheca and inner tecto-
rium. Septa strongly and regularly fluted throughout shell. Septal folds
about 0.5 as hìgh as chambers. Proloculus sphaerical with outside dia-

meter 0.2 to 0.3 mm. Tunnel narrow and about 0.45 as high as cham-

bers. Chomata weak, present in first one-two volutions. Narrow band
of secondary material follows the axis in first 3 to 4 volutrons.

Discussion. Beedeina dutkeoichi differs from B. consobrina in
its shorter shell and more regularly and strongly septal fluted.

Occurrence and age. Section 1006, Kalaikuhna Formation,
member 4, levels 3 and 4; Middle Carboniferous, Upper Moscovian
(upper pan).

Putrella Rauser-Chernousova, 1 95 1

Putrella brazhnikovae (Putria, 1948)

Pl. s, fig. 10, 13

1.948 Pseudotriticites brazhnikotaePttrja, pp.98-99, pl. 1, fig. 1-3.

F;qr ?

Fig. 8

Fig. 9

Fig. 10-12 -

Fig. 13-16 -

N. SP.

Kaiaikuhna, section 1006,

Upper Moscovian (Upper

Fig. 3

Fig. 4-6

PLATE 6

Eofusulina binominata Putrja. x 20. 1) Axial section, GIN 4767/112, Section 1004, Kalaikuhna Formation. 2) Axial section, GIN
+/ra// IIJ, )ectlOn IUU). l\alalKuhna l-OrmatlOn. memDer l. Ded L
Hemifusulina cf. moeLleri Rauser-Chernousova. Subaxial section, GIN 4767/114. x 20. Section 1005, Kuhifrush Formation, member 3.

Paraeofusulina subtilissima Putrja. x 15. Section 1004, Kalaikuhna Formation. 4) Axial section, GIN 4767/71.5; 5) axial section,

GIN 4767 / 116; 6) axial section, GIN 4767 / ll7 .

Hemifusulina aolgensis intermedia Safonova. Axial section, GIN 4767/118. x 20. Section 1005, Kuhifrush Formation, member 2.

HemifusuLina afÍ. consobrina Rauser-Chernousova. Subaxial section, GIN 4767/119, x 20. Section 1006, Kalaikuhna Formation,
member 1.

Hemi,fusulina paraelliptica Rauser-Chernousova. Axial section, GIN 4767/t20. x 20. Section 1005, Kuhifrush Formation, member 3.

Hemifusulina orientalis n. sp. x 20. Section 1005, Kuhifrush Formation, member 3. l0) axial section of the holotype, GIN
4767/727;11) axial section, GIN 4767/12\ 12) axial section, GIN 4767/123.
Hemifusulina (l) splendida Safonova. x 20. Section i005, Kuhifrush Formation, member 3. 13) Axial section, GIN 4767/41; 14)

axial section, GIN 4767/22;15) subaxial section, GIN 4767/66:16) subaxìal section, GIN 4767/124.
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Distribution and age. Donetz Basin, Daruaz; Middle Carboni-
ferous, fower Moscovian (upper part) and Upper Moscovian (lower

pan).

Occurrence. Section 1004, Kalaikuhna Formation; secrion
1005, Kalaikuhna Formation, member l,Ievel 2.

Paraeofusulina Putr'ya, L956, emend Leven, 1979

Paraeofusulina subtilissima Putrja, !95 6

Pl. 6, fig.4-6

1956 Eofusulina (Paraeofusulina) subtilissima Putrja, pp. 459-46A, pl.
1s, fìg.9.

1979 ParaeofusuLina subtilissima (partim) - Leven, p.L42, p|.1, fig. a, b
and d.

Material. 7 axial sections.

Distribution and age. Donetz Basin, Spain, Middle Asia; Mid-
dle Carboniferous, Lower Moscovian (upper pan).

Occurrence. Section 1004, Kalaikuhna Formation; section
1005, Kuhifrush Formation, member 3 (upper part), Kalaikuhna For-
mation, member 1, level 2.

Fam1ly Hemif usuLinidae Pur.rja, 1.956

Henifu sul ina Moelle4 1877

Hemif usulina volgensis intermedia Safonova,195 1

Pl. 6, [rg.7

1951 Hemifusulina ràLgensis var. intermedia Safonova in Rauser-Cher-
nousova er ar., pp. z+1-zJU, pr. J/, îlg. lu.

Material. 1 axial and 3 tangential sections.

Distribution and age. East European Platform, Middle Asia;
Middle Carboniferous, I-ower Moscovian (upper pan).

Occurrence. Section 1005, Kuhifrush Formation, member 2.

Hemifusulina cf. moelleri Rauser-Chernousova,1951

Pl. 6, fig. 3

1951 Hemifusulina moeLleri Rauser-Chernousova in Rauser-Chernou-
sova er ar., pp. z)z-z)+, pl. Jó. rg. J-b.

Material. 1 subaxial section

Distribution and age. East European Platform, Middle Asia,

China, Spain, Nonh Africa; Middle Carboniferous, Lower Moscovian
(upper part).

Occurrence. Section 1005, Kuhifrush Formation, member 3

(upper part).

Hemifusulina aff. consobrina Rauser-Chernousova, 1951

Pl. 6, fig. 8

1951 Hemifusulina consobrina Rauser-Chernousova in Rauser-Cher-

nousova et a1., p. 252, pL.37, fig. 16; pl., 38, fig. 1-2.

Material. 1 subaxial section.

Distribution and age. East European Platform, Middle Asia,

China; Middle Carboniferous, l-ower Moscovian (upper pàrt) ànd Up-
per Moscovian (lower pan).

Occurrence. Section 1006, Kalaikuhna Formation, member 1.

Hemifusulina paraelliptica Rauser-Chernousova, 1951

Pl. 6, fig. 9

7957 Hemifusulina paraelliptica Rauser-Chernousova in Rauser-Cher-
nousova et al., p. 258, pl. +0, fig.4-5.

Material. 1 axial sectron.

Distribution and age. East European Platform, Middle Asia;
Middle Carboniferous, Lower Moscovian (upper pan) and Upper Mo-
scovian (ower part).

Occurrence. Section 1005, Kuhifrush Formation, member 3

(upper part).

Hemifusulina orientalis n. sp.

_ Pl. 6, îtg. 10-12

Holotype. GIN 4767/L21; axial section; Daruaz, Kalaikuhna,
section 1005, Kuhifrush Formation, member 3 (upper pan); l-ower
Moscovian (upper pan).

Material. 2 axial and I subaxial sections.

Description. Shell elongate fusiform to subcylindrical with
bluntly rounded poles. Mature individuals have 5 to 5.5 volutions and

measure about 4 to 4.3 mm. in length and 1.3 to 1.4 mm. in diameter;
form ratio 3. Spirotheca thin and has two or three layers; sometimes
thin and not clear diaphanotheca àppeàrs. Septa strongly and more or
less regularly fluted throughout the shell. Septal folds about 0.5 as

high as chambers. Proloculus large and irregular subspherical. Tunnel
moderately wide and about half as high as chamber. Narrow chomata
present in first two whorls, but replaced in next volutions by pseudo-

chomata.

Discussion. This species is similar to Hemfusulina pseudoboc.

Èl (Putrja & Leontovich) but differs in its irregular septal fluting and
ì^-^^ .^,^|^^--1..^

Occurrence and age. The same as holotype.

Hemifusulina (?) splendida Safonova,1951

Pl. 6, fig. L3-16

l95l HemifusuLina (?) splendida Safonova in Rauser-Chernousova et

al., pp. 267-262, p1. 41, fig.1-3.

Material. 25 axial secrions.

Distribution and age. East European Platform, Middle Asia;
Middle Carboniferous, Lower Moscovian (upper pan) and Upper Mo-
scovian (lower pan).

Occurrence. Section 1004, Kalaikuhna Formatìon; secrion
1005, Kuhifrush Formation, member 3 (1ower part), Kalaikuhna For-
mation, member 1,,level 2.

Famr|y F u s u I i n e I I i d. a e Staff et \Wedekind, 1910

Subfamily F u s u I i n e I I i n a e Staffet Vedekind, 1910

Fusulinella Moeller, 1877

Subgenus MoeLlerites Solovieva, 1986

Fusulinella (Moelleriies) praecolaniae Safonova, 1951

Pl. 7, {tg. 1, 5

l95l Fusulinella p,raecolaniae Safonova in Rauser-Chernousova et al.,
pp.275-276, pl. 29, fig. 4-s.

Material. 2 axial section.

Distribution ànd age. East European Platform, Middle Asia,

China, Japan, Spain; Middle Carboniferous, Lower Moscovian (upper

part) and Upper Moscovian (ower pan).

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

levels 1 and 4.



Stratigraplry and fusulinids of the Middh Carboniferous in Pamir 33

Fusulinella (Moellerites) paracolaniae Safonova, 1951

P)..7, ftg. 2-a

1951 FusulineLla paracolaniae Safonova in Rauser-Chernousova et al.,
p. 21.9, pI. 30, Ítg.7-9.

Material. 3 axial sectrons.

Distribution and age. East European Platform, Middle Asia;

Middle Carboniferous, I-ower Moscovian (upper pan) and Upper Mo-
scovian (lower pan).

Occurrence. Section 1005, Kuhifrush Formation, member 3

(upper pan); Kalaikuhna Formation, member 1, level 1.

Fusulinella (Moellerites) iamesensis
Thompson, Pitrat et Sanderson, 1953

Pl. 7, fig. 8

1953 Fusulinella jamesensis Thompson, Pitrat 8c Sanderson, pp. 548-

s50, pl. 57, fig. 8-31.

Material. 1 axial and 1 tangential sections.

Distribution and age. West Canada, Darvaz, Japan; Middle
Carboniferous. f-ower Moscovian (upper pan).

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 1.

Fusulinella (Moellerites) praebocki Rauser-Chernousova, 1951

Pl. 7, fig. 1.2-13

7951 FusulinelLa praebochi Rauser-Chernousova in Rauser-Chernouso-

va et a1., pp.226-227, p|.32, fig. 6-7.

Material. 3 axiaì sections.

Distribution and age. East European Platform, Middle Asia,

Spain; Middle Carboniferous, upper part of l-ower Moscovian and

lower pan of Upper Moscovian.

Occurrence. Section 1004. Kalaikuhna Formation.

Fusulinella (Moellerites) subundulata n. sp.

PL. 7, fig. 6-7

Holotype. GIN 4767/129; axial section; Daruaz, Kalaikuhna,
section 1005, Kuhi{rush Formation, member 3 (upper pan); Middle
Carboniferous, l-ower Moscovian (upper pan).

Material. 2 axial secrions.

Description. Shell slender fusiform to subcylindrical, with
bluntly rounded poles. Mature specimens have 6 volutions and measu-

re 3.4 to 3.7 mm. in length and 1.7 mm. in dimeter; form ratio 2 to
2.17. Spirotheca subunduiate, mostly composed of tectum, protheca

and outer tectorium; dim diaphanotheca appears in fonh and fifth
whorls here and there; only tectum and protheca are observed in the

outer whorl. Thickness of spirotheca 0.03 to 0.04 mm. in last two
whorls. Septa nearly plane, except for slight folding near poles. Prolo-

culus very small. Tunnel wide and low. Chomata massive and triangu-
lar, becoming inconspicuous or absent in outermost volutions.

Discussion. The described species differs from other species of
subgenus Moellerites having subundulate spirotheca, subcylindrical sha-

pe of shell, and less developed chomata in outer volutions. It differs

from similar species of subgenus FusulineLLa in insufficiently developed

diaphanotheca.

Occurrence and age. Section 1005, Kuhifrush Formation,

member 3 (ower pan); Kalaikuhna Fornation, member 1, level 1;

Middle Carboniferous, l-ower Moscovian (upper pan).

Fusulinella (Moellerites) jucunda n. sp.

Pl. 7, tig. 9

Holotype. GIN 4767/132; Darvaz, Kalaikuhna, section 1005,

Kuhifrush Formation, member 3 (lower pan); Middle Carboniferous,
Lower Moscovian (upper pan).

Material. 1 axial sectron.

Description. Shell elongate ellipsoidal, with bluntly rounded

poles. Mature specimens have 6 volutions, and measure 3.6 mm. in
length and 1.9 mm. in dianeter; form ratio 1.89. Coiling loose after
first 3 whorls. Spirotheca mostly composed of tectum, prorheca and
outer tectorium, whilst an unclear diaphanotheca appears here and
there; the outer two volutions are 0.03 to 0.04 mm rhick. Septa plane.
Proloculus small with a diameter 0.065 mm. Tunnel wide and low.
Low and wide chomata present except in the last 1.5 whorl.

Discussion. Our species differs from other Moellerites having
loose coiled spiral and elongate ellipsoidal shape of shell.

Occurrence and age. The same as holotype.

Fusulinella (Moellerites) orientalis n. sp.

Pl. /, fis. 10, 11

Holotype. GIN 4767/134; Darvaz, Kalaikuhna, section 1004,

Kalaikuhna Formation; Middle Carboniferous, Lower Moscovian (up-

per part).

Material. 3 axial sections.

Description. Shell short fusiform to ellipsoidal, with convex
lateral slopes and rather bluntly pointed poles. Mature individuals
have 6 to 6.5 volutions and measure 3.3 to 3.5 mm. in length and 1.75

to 1.9 mm. in diameter; form ratio 1.75 to 2. Spirotheca composed of
tectum, primatheca and unstable outer tectorium; unclear diaphanot-
heca appears in last volutions; thickness of spirotheca 0.03 to 0.056

mm in the fifth*ixth volution. Septa nearly plane, except for slight
folding near po1es. Proloculus small, its outside diameter being 0.025

to 0.03 mm. Tunnel narrow in inner volutions and wide in outer.
Chomata narrow and low.

Discussion. Our species rather closely resembles P. (M.) beda-

kensis Solovieva but differs in its less elonsate shell and narrow cho-
mata.

Occurrence and age. The same as holotype.

Subgenus F u s u I i n e I I a Staff et \ledekind, 1910

Fusulinella (Fusulinella) bocki Moeller, 1828

Pl. 7 , fig. Ls, 1.6

1878 FusuLinella bockiMoeller, pp. IA4-707, pl. 5, fig. 3a-g; pl. 14, fig
11

Nam;

Material. 7 axial sections.

Distribution and age. East European Platform, Timan, Spitz.
Donetz Basin, Spain, Turkey, Middle Asia, China, Japan, Viet

Middle Carboniferous, Upper Moscovian.

Occurrence. Section 1004. Kalaikuhna Formation; section

and 6; section 10061005, Kalaikuhna Formation, member 1, levels 4

Kalaikuhna Formation, member 1.

Fusulinella (Fusulinella) pseudobocki ke et Chen, 1930

Pl.7, frg. 14

1930 FusuLinella (lleofusuLinellQ pseudobocki Lee, Chen 6c Chu, pp.

122-123, pl. 9, fig. 10-14; pl. 10, fig. L-7.

Material. 4 axìal and subaxial sections.
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Dislribution and age. China, Middle Asia, Viet Nam, Spain,

East European Platform, Timan; Middle Carboniferous, Upper Mosco-

vian.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

levels 4 and 6; section 1006, KalaikuhnaFormation, members 1,2 and 3.

Fusulinella (Fusulinella) intermedia Rauser-Chernousova, 1951

Pl.7, fis. 17

1951 Fusulinella bocki var. intertnedia Rauser-Chernousova in Rauser-

Chernousova et al., p. 225, pl.32, fig. 2-3.

Material. 5 axial and subaxial sections.

Distribution and age. East European Platform, Darvaz; Mid-

dle Carboniferous, Upper Moscovian (upper part).

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

levels 4 and 6.

Fusulinella (Fusulinella) crassitectoria n. sp.

PI.7, fig. 18

Holotype. GIN 47 67 / 139 : Darvaz, Kalaikuhna, section 1006,

member 1; Middle Carboniferous, Upper Moscovian.

Material. I axial section.

Description. Shell large, fusiform, inflate in the middle pan,
with concave lateral slopes and bluntly pointed poles. Inner four volu-

tions subspherical. Mature shells have 6.5 volutions and measures 5

mm in length and 2 mm in diameter; form ratio 2.5. Spirotheca thick,
composed of tectum, thin diaphanotheca, thick inner tectorium and

irregularly outer tectorium; its thickness in sixth whorl is 0.05 to

0.075 mm. Septa thin and plane. Proloculus small, its outside dianeter
being 0.075 mm. Tunnel narrow in the first 4 volutions and wide and

low the next ones. Chomata round and massive in the first four volu-

tions and weak or absent in the last two volutions.

Discussion. The described species resembles FusulineLla fluxa
Lee & Chen but differs having larger shell, very thick spirotheca and

smaller chomata.

Occurrence and age. The sme as holotype.

Fusulinella (Fusulinella) fluxa Lre et Chen, 1930

Pl. 8, fig. 1

1930 Fusulinella Q',leofusulinella) /luxa Ine et Chen in Lee, Chen &
Chu, pp. 723-124, pl. 10, fig. 8-10.

Material. 5 axial secrions.

Distribution and age. China, East European Platform, Middle
Asia, Japan, Thailand, Carnic Alps; Middle Carboniferous, Upper Mo-
scovian.

Occurrence. Section 1006, Kalaikuhna Formation, members 1

..À 1 u^-,", -,nl

Fusulinella (Fusulinella) helenae Rauser-Chernousova, 1951

Pl. 8, fig.2-4

195L FusulineLla belenae Rauser-Chernousova in Rauser-Chernousova
et a1., pp. 229-nA, pl. 33, fig. 4-5.

Material. 3 axial sectrorrs.

Distribution and age. East European Platform, Middle Asia,

China; Middle Carboniferous, lJpper Moscovian.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 6; section 1006, Kalaikuhna Formation, member 1 and member
4, level 4.

Fusulinella (Fusulinella) alvaradoi Ginkel, 1965

Pl. 8, fig.6

7965 FusulinelLa scbuagerinoídes subsp. aloaradol Gìnkel, pp. 152-153,

pl. 42, fig. 13-15; pl. 43, fig. 1-11.

Material. 4 axiai and 2 subaxial sectiorìs.

Distribution and age. Sprin, Dew.rz; Middle Carboniferous,
I l-^^, lt^-^^-,:^-uPPc, lYru5ruvrJr.

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 4.

All x 20

Fig. 1, s

Fig.2-4

Fig. s

Fig. 6,7

Fig. 8

Fig. 9

Fig. 10, 11 -

Í19. rz, rJ -

Fig. 14

Fig. 15, 16 -

Frg. 17

Fig. 18

Fusulinella (Fusulinella) giganlea Pogrebnjak, 1958

Pl. 8, fig. 5

PLATE Z

Fusulinella (Moellerites) praecoLaniae Safonova. 1) Axial section, GIN 4767/725. Section 1005, Kalaikuhna Formation, member 1,

bed 1. 5) Axial section, GIN 4767/I28. Section 1005, Kalaikuhna Formation, member 1, level 4.

FusulineLla (Moellerites) paracoLaniae Safonova. 2) Axial section, GIN 4767/41. Section 1005, Kuhifrush Formation, member 3. 3)

Axial section, GIN 4767/126. Section 1005, Kalaikuhna Formation, member 1, level 1. 4) Axial section, GIN 4767/727. Sectton
1005, Kalaikuhna Formation, member 1, level 1.

Fusulinella (Moellerites) bedahensis Solovieva. Subaxial section, GlN 4767/1.28. Section 1005, Kalaikuhna Formation, member 1,

level 4.

FusuLinella (Moellerites) subundulata n. sp. 6) Axial section of the holotype, GIN 4767/129. Section 1005, Kuhifrush Formation,
member 3.7) Axial section, GlN 4767/130. Section 1005, Kalaikuhna Formation, member 1, 1evel 1.

Fusulinella (Moellerites) jamesasrs Thompson, Pitrat et Sanderson. Axial section, GIN 4767/131. Section 1005, Kalaikuhna Forma-

tion. member 1. level 1.

Fusulinella (Moellerite) jucunda n. sp. Axial section of the holotype, GiN 47'67/132. Section 1005, Kuhifrush Formation, member 3.

Fusulinella (Moellerites) orientalis n. sp. Section 1004, Kalaikuhna Formation. 10) Axial section, GIN 4767/133.11) Axial section of
the holotype, GIN 4767/134.
Fusulinella (MoeLlerites) praebochiRatser-Chernousova. Section 1004, Kalaikuhna Formation. 12) Axial section, GIN 4767/135.13)
Axial section, GIN 4767/136.
FusulineLla (FusulineLla) pseudobocki (ke et Chen). Axial section, GIN 4767/137. Section 1006, Kalaikuhna Formation, member 3.

Fusulinella (Fusulinella) bochiMoeller. Axial section, GIN 4767/39. Section 1005, Kalaikuhna Formation, member 1, level 4.

FusulineLla (Fusulinella) intermedía Rauser-Chernousova. Subaxial section, GIN 4767/138. Section 1005, Kalaikuhna Formation,

member 1, level 4,

Fusulinella (Fusulinella) crassitectoria n. sp. Axial section of the holotype, GIN 4767/139. Section 1006, Kalaikuhna Formation,

member 1,
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1958 Fusulinella gigantea Pogrebniak, p. 76, pl. 1, fig. 7.

Matertal. I axial section.

Distribution and age. Donetz Basin, Darvaz; Middle Carboni-
ferous, Upper Moscovian (lower part).

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

level 4.

Fusulinella (Fusulinella) schwagerinoides (Deprat, 1913)

Pl. 8, fig. 7

1913 Neofusulinella scbuagerinoLles Deprat, pp. 42-44, pt.7, fig. 17-22.

Material. l0 axial sections.

Distribution and age. East European Platform, Donetz Basin,

Middle Asia, China, Indochina, Japan; Middle Carboniferous, Upper
Moscovian.

Occurrence. Section i006, Kalaikuhna Formation, member 3

(upper pan) and member 4 (rare).

Fusulinella (Fusulinella) bogushi n. sp.

Pl. 8, {ig. 8-10

1963 Fusulinella adjuncta Bogush, pp.94-95, pl. 7, fig. 5-6; pl. 11, fig. 8.

Holotype. GIN 4767/748; Dtruaz, Kalaikuhna, section 1006,

Kalaikuhna Formation, member 4, bed 2; Middle Carboniferous, Up-
per Moscovian (upper part).

Description. Shell fusiform, with straight to slightly convex
lateral slopes and moderately pointed poles. Mature specimens have

5.5 to 6 volutions and measure 3.8 to 4.5 mm. in length and 1.3 to 1.5

ryrm. in diameter; form ratio 3. Spirotheca consists of tectum, diapha-
notheca, inner and irregular outer tectorium beginning from the third
whorl; rts thickness is 0.04 to 0.055 mm, in the fifth volution. Septa

thin and plane. Proloculus sma1l, its outside diameter being O.O7 to
0.08 mm. Tunnel low. narrow in the inner volutions and wide in the
following volutions. Chomata low and narrow, becoming inconspi
cuous or absent in the most external volutions.

Discussion. Specimens very similar to descrìbed ones, have

been identifìed by Bogush (1963) under the name Fusulinella adjuncta

Shlykova. But they are included in our new species because they have

larger size, more elongate shell and thicker spirotheca.

Distribution and age. Middle Asia; Middle Carboni{erous,
Upper Moscovian (upper pan).

Occurrence. Section 1006, Kalaikuhna Formation, member 3

/"^^." ^"*ì "-.1 a

All x 20

Fig. 1

Frg.2-4

Fig. s
Fig. 6
Fig.7
Fig. 8-10

Fig. 11, i4,

Fig. 72

rrg. rJ
Fig. 15

Fusulinella (Fusulinella) aff. borealis Rauser-Chernousova, 1951

Pl. 8, fig. 12

1-951 Fusulinella colaniae var. boreaLis Rauser-Chernousova in Rauser-
Chernousova et al., p. 218, p1. 30, fig. 3-4.

Material. 1 axial section.

Distribution and age. East European Platform, Darvaz; Mid-
dìe Carboniferous, Upper Moscovian.

Occurrence. Section 1006, Kalaikuhna Formation, member 3

(uPPer part).

Fusulinella (Fusulinella) pamirica n. sp.

Pl. 8, fig. 13

Holotype. GIN 4767/154; Darvaz, Kalaikuhna, section 1006,

Kalaikuhna Formation, member 4, level 4.

Maierial. 1 axial section.

Description. Shell fusiform, with convex lateral slopes and
rather sharply pointed poles. Mature shells have 6 volutions and mea-

sure 4.5 mm. in length and 1.55 mm. in diameter; form ratio 2.9.The
{ìrst 4 whorls are tightly coiled and followed by abr-upt expansion rnro
loosely coiled adult stage. Spirotheca thin (0.05 mm.) *ith clear
diaphanotheca. Septa nearly plane except for slight waoy near poles.
Proloculus spherical and small (0.07 mm.). Tunnel narrow in inner
founh volutions and wide in last 1.5 volutions. Chomata massive and

wide in the inner volutions and narrow and rounded in the ouret .n.r.
Discussion. FusuLinella (FusuLineLla) pamirica is similar to f,

(F.) colanii Lee et Chen (sezsz Rauser-Chernousova) in many aspects

but differs having the loosely coiled spiral in the outer volutions.

Occurrence and age. The same as holotype.

Fusulinella (Fusulinella) mosquensis

Rauser-Chernousova et Safonova, 195 1

Pl. 8, fig. 11,14,16

1951 FusulineLla mosquensis Rauser-Chernousova & Safonova in Rau-
ser-Chernousova er al., p.230-231. pl. l+, fit.l-2

Material. 6 axial and subaxial sections.

Distribution and age. East European Platform, Spain, Darvaz,
China; Middle Carboniferous, Upper Moscovian (upper part).

Occurrence. Section 1006, Kalaikuhna Formation, member 4.

PLATE 8

Fusulinella (Fusulinella) fluxdI-.ee et Chen. Axial section, GIN 4767/1.4A. Section 1006, Kalaikuhna Formation, member 1.

Fusulinella (Fusulinella) helenaeRatser-Chernousova. 2) Axial section, GIN 4767/141.. Section 1006, Kalaikuhna Formarion, mem-
ber 1. 3) Axial section, GIN 4767/142. Section 1006, Kalaikuhna Formation, member 1. 4) Axial section, GIN 4767/743.Sectton
1005, Kalaikuhna Formation, member 1, level 6.

Fusulinella (FusulinelLa) giganteaPogrebn)ak Axial section, GIN 4767/144. Section 1005, Kalaikuhna Formation, member 1, level 4.

FusulineLla (Fusulinella) aloaradoi Ginkel. Axial section, GIN 4767/145. Sectìon 1005, Kalaikuhna Formation, member 1, level 4.

Fusulinella (Fusulinella) scbzaagerinoides (Deprat). Axial section, GIN 4767/146, Section 1006, member 3.

FusulineLLa (Fusulinella) bogusbi n. sp. Section 1006, Kalaikuhna Formation, member 3. 8) Axial section, GIN 4767/147.9) Axial
section of the holotype, GIN 4767/148.10) Axial section, GIN 4767/749.

16 -FusulineLla (FusuLineLla) mosquensis Rauser-Chernousova et Safonova. Section 1006, Kalaikuhna Formation, member 4, level 5. 11)

Axial section, GIN 4767/150. 14) Axial section, GIN 4767/t51.16) Axial section, GIN 4767/153.
Fusulinella (FusulinelLa) úf. boreaLis Rauser-Chernousova. Axial section, GIN 4767/153. Section 1006, Kalaikuhna Formation, mem-
DET J.

Fusulinella (Fusulinella) pamirica n. sp. Axial section, GIN 4767/154. Section 1006, Kalaikuhna Formation, member 4, level 4.

Fusulinella (Fusulinella) podolskensis Rauser-Chernousova. Subaxial section, GIN 4767/155. Section 1006, Kalaikuhna Formation,
member 4, level 4.
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Fusulinella (Fusulinella) podolskensis Rauser-Chernousova, 1951

Pl, 8, fig. 1s

1957 Fusulinella (l) podolskensis Rauser-Chernousova in Rauser-Cher-

nousova et al., pp. 233-234, pl. 35, fig. 1.

Material. 1 axial and 3 subaxial sections.

Distribution and age. East European Platform, Darvaz; Mid-
dle Carboniferous, Upper Moscovian (upper part).

Occurrence. Section 1006, Kalaikuhna Formation, member 4,

level 4.

Fusulinella (Fusulinella) oksana Rosovskaya, 1975

Pl. 9, fig. 1

1963 Fusulinella oalida Bogush, pp. 9a-92, pl. 6, fig. 6.

1.975 Fusulinella oksana (nom. noz./ Rosovskaia, p. I45.

Material. 3 axial and subaxial sections.

Distribution and age. Middle Asia; Middle Carboniferous,

Upper Moscovian.

Occurrence. Section 1006, Kalaikuhna Formatìon, member 3

(upper pan).

Fusulinella (Fusulinella) ginkeli Villa, 1989
' 

Pl. 9, fig. 2, 3, s

1989 FusulinelLa ginheli: Ytlla, pp. 2Q4-206, pl. 25, fig. 3-7; pl. 26, fig.
l-8; pl. 27, trg. 1-5.

Material. I axial section.

Distribution and age. Spain, Darvaz; Middle Carboniferous,

Lower Moscovian (upper pan) and Upper Moscovian Qower pan).

Occurrence. Section 1005, Kalaikuhna Formation, member 1,

leveì 1.

Fusulinella (Fusulinella) kamensis Rauser-Chernousova, 1961

P1. 9, fig. a

1,9 6t Fusulinella pseudoschuagerino id.es var, kamensis Rauser-Chernou-

sova in Rauser-Chernousova et a1., p. 215, pL. 1., fíg. 8-9.

Material. I axial secrion.

Dìstribution and age. East European Platform, Middle Asia;

Middle Carboniferous, Upper Moscovian.

Occurrence. Section 1006, Kalaikuhna Formatìon, member 3

(upper part).

Fig. 1

Fig. 2, 3, 5 -

Fi. 4

Fig. 6

Fig.7
Fìg. 8, 9

Fig. 10, 14 -

Fig.11

Fig. 12

rrg. lJ
Fig. 15

Fig. 76, 17 -

Fusulinella (Fusulinella) delepinei Gubler, 1943,

emend Van Ginkel, 1965

Pl. 9, fig. 8-e

1943 Fusulinella bocki delepinei Gubler (Gubler in Deiepine, 1943), p.

102-103, pl. 2, Íig. 1.-7.

1965 Fusulinella delepinei Ginkel, p. 155-156, pl. a5, fig. 1-15.

Material. 2 axial sections.

Distribution and age. Spaìn, Daruaz; Middle Carbonìferous,
lower Moscovian.

Occurrence. Section 1005, Kalaikuhna Formatìon, member 1,

level 1.

Fusulinella (Fusulinella) lata Reitlinger, 1961

PI. 9, fig. 7

1961 Fusulinella praebocki var. lata Reitlinger, p. 241., p|.3, fig. 10.

Material. 1 axial secrion.

Distribution and age. East European Platform, Daruaz; Mid-
dle Carboniferous, bwer Moscovian (upper pan), Upper Moscovian
(lower pan).

Occurrence. Section 1006, Kalaikuhna Formation, member 1.

Protriticites Putrja, 1948

Protriticites (?) sp.

PI. 9, fig. 1.6, 17

Discussion. There are two specimens in our collection, which
differs from Fusulinella in the structure of spìrotheca because the
diaphanotheca is present only in inner volutions; in outer ones the
spirotheca consists of tectum and inner and outer tectorium. Such spi-

rotheca is typical for the genus Protriticites. But our specimens differs
from actual Protriticites havrng a plane septa.

Occurrence and age. Section 1006, Kalaikuhna formation,

-.-L., 4 1.,,.1 c

Subfamily P u I c b r e I I ina e Solovieva, 1983

Pulchrella Solovieva, 1983

Pulchrella eopulchra (Rauser-Chernousova, 1951)

Pl. 9, {ig. i0, la

PLATE 9

FusuLinella (FusulineLla) ohsanaRosovskaya. Subaxial section, GIN 4767/156. x 20. Section 1006, Kalaikuhna Formation, member 3.

FusulineLla (FusuLinella) ginkeli Yrlla. Section 1005, Kalaikuhna Formation, member 1, level 1. x 2A. 2) Axial section, GIN
4767/157. 3) Axial secrion, GIN 4767/158,5) Axial section, GIN 4767/L59.
FusulinelLa (Fusulinella) kamensis Rauser-Chernousova. Axial section, GIN 4767/760. x 20. Section 1006, Kalaikuhna Formation,
member 3.

lY/edekindeLlina (?\ cf. subwata Safonova. Axial section, GlN 4767/161. x J0. Section 1005, Kalaikuhna Formation, member 3.

FusulineLla (Fusulinella) lataReithnger. Axial section, GIN 4767/142. x 20. Section 1006, Kalaikuhna Formation, member 1.

Fusulinella (Fusulinella) delepinei Gubler. Section 1005, Kalaikuhna Formation, member i, level 1. x 20. 8) Axial section, GIN
4767/162.9) Subaxial section, GIN 4767/163.
PuLcbrella eopulcbrd (Rauser-Chernousova). x 20. 10) Subaxial section, GIN 4767/164. Section 1005, Kalaikuhna Formation, mem-

ber 1, level 2 74) Axial section, GIN 4767/165. Section 1005, Kuhifrush Formation, member 3.

Parastaffelloides pseudosphaeroidea (Dutkevich). Axial section, GIN 4767/166. x 20. Section 1005, Kalaikuhna Formation, member
l- tevel l_

PaLaeostaffella noelleri (Ozawa). Axial section, GIN 4767/167. x 20. Section 1006, Kalaikuhnr Formation, member 4, level 4.

Parastaffelloides dagmarae (Dutkevich). Subaxial section, GINI 4767/168. x 20. Section 1005, Kalaikuhna Formation, member 1, level 4.

Reitlingerina rezuoi (Bogush). Subaxial section, GIN 4767/169. x 20. Section 1005, Kuhifrrsh Formation, member 3.

Protriticites (?) sp. Section 1006, Kalaikuhna Formation, member 4, level 5. x 20. 16) Axial section, GIN 4767/iA. 17) Subaxial

section, 4767/77I.
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