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PREFACE 

Fusulinaceans have been known from Carboniferous strata in the Sverdrup Basin since 1950. 
They were reported from the type area of the Canyon Fiord Formation on Ellesmere Island by 
J.C. Troelsen, geologists to " Danish Thule and Ellesmere Land Expedition 1939-41 " under the 
leadership of James van Hauen. Since then, they have been collected throughout the Sverdrup 
Basin and have enabled geologists to correlate Carboniferous successions in the basin with 
sequences elsewhere in the circum-Arctic and around the world. Moreover, fusulinaceans have been 
of extraordinary importance in the development of the biostratigraphic framework of the Sverdrup 
Basin. 

To meet one of its objectives - the estimation of the potential abundance and probable 
distribution of mineral and fuel resources in Canada - the Geological Survey requires extensive 
stratigraphic and paleontological data. This report presents information and interpretations that 
wi ll be of considerable assistance in further understanding the geology of an important part of the 
Canadian Arctic. 

E.A. Babcock 
Assistant Deputy Minister 
Geological Survey of Canada 

PREFACE 

Les Fusulinide sont connus dans des strates carboniferes du bassin de Sverdrup depuis 1950 . 
J.C. Troelsen, geologue de !'expedition de 1939- 194 1 aux terres danoises de Thule et d'Ellesmere, 
que dirigeait James van Hauen, a signale la presence de ces fossiles dans la region type de la 
Formation de Canyon Fiord, dans l"ile d'Ellesmere. Depuis, on en a retrouves partout dans le 
bassin de Sverdrup; grace a eux, les geologues ont reussi a etablir une correlation entre Jes 
success ion s carboniferes dans le bassin et des sequences ailleurs dans la zone circumarctique et 
partout au monde. En outre, Jes Fusulinide ont contribue extraordinairement a la mise au point du 
cadre biostratigraphique du bassin de Sverdrup. 

Afin de satisfaire a un de ses objectifs, soit !'estimation de l'abondance potentielle et de la 
repartition probable des ressources minerales et comb ustibles au Canada, la Commission 
geologique du Canada a besoin de vastes donnees stratigraphiques et paleontologiques. La presente 
etude fo urnit des renseignements et des interpretations qui aideront enormement a mieux 
comprendre la geologie d'une importante partie de I' Arctique canadien. 

E.A. Babcock 
Sous-ministre adjoint 
Commission geologique du Canada 
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UPPER MOSCOVIAN (DESMOINESIAN) FUSULINACEANS FROM 
THE TYPE SECTION OF THE NANSEN FORMATION, 

ELLESMERE ISLAND, ARCTIC ARCHIPELAGO 

Abstract 

The Nansen Formation in the type area ranges in age from Middle Carbo ni ferous (late 
Serpukhovian) to Early Permian (Sakmarian) and contains a rhythmically bedded succession of 
limesto nes that are thick bedded at the base of the formation and thin to medium bedded 
elsewhere. Deposition occurred in a transitional " belt" between the shallow water shelf and the 
shelf slope in an environment characterized by strong and continued wave or current agitation. The 
upper Moscovian (Desmoinesian) fusulinaceans studied are from between 1105-1649 m (3625-
5410 ft.) above the base of a section 1.6 km west of the type section . 

The fauna in this interval contains 60 species belonging to Beedeina, Eostaffel/a, Fusuline//a, 
Mi//ere//a, Neostaffe//a, Ozawainella, Pseudoendothyra, Schuberte//a, Staffe//a, and 
Wedekinde//ina, some of which have worldwide distribution . Six new species are described: 
Fusuline//a daviesi, F. sube//iptica, F. thorsteinssoni, Pseudoendothyra e//esmerensis, 
Wedekindellina pu/chra, and W. quasicylindrica. Two informal range zones have been recognized, 
the lower of which is the Wedekinde//ina /ata-Wedekindellina ura/ica /onga zone and the upper , the 
Fusu/ine//a eopu/chra zone. 

Fusulinaceans evolved rapidly during late Moscovian (Desmoinesian) time, and four 
biogeographic provinces have been identified: the Arctic, Midcontinent-Andean , Tethyan, and 
Ural provinces. The fauna from the Nansen Formation belongs to the Arctic Province. The pattern 
of distribution of the fusulinacean biogeographic provinces seems to be a reflection of the different 
geographic climatic zones. The Arctic Province represents a warm temperate climatic zone in the 
northern hemisphere . 

Resume 

Dans la region type, la Formation de Nansen s'echelonne du Carbonifere moyen (Serpukhovien 
tardif) au Permien precoce (Sakmarien). Elle contient des sequences rythmiques de calcaires en 
couches epaisses a la base de la formation et en couches minces ou moyennes ailleurs. Elle s'est 
accumulee dans une " zone" de transition entre la plate-forme interne (en eau peu profonde) et le 
talus, dans un milieu caracterise par !'action puissante et continue des vagues ou des courants. Les 
Fusulinides de la partie superieure du Moscovien (Desmoinesien) qui sont examines dans la presente 
etude proviennent d'un intervalle situe entre 1 105 et 1 649 m (3 625 et 5 410 pi) au-dessus de la base 
d'une coupe, a 1,6 km a l'ouest de la coupe type. 

La faune de cet intervalle comprend 60 especes appartenant a Beedeina, a Eostaffella, a 
Fusuline//a, a Millere//a, a Neostaffe//a, a Ozawaine//a, a Pseudoendothyra , a Schuberte//a, a 
Staffe//a et a Wedekinde//ina, dont quelques-unes ont une repartition mondiale. Six nouvelles 
especes sont decrites : Fusuline/la daviesi, F. subelliptica, F. thorsteinssoni, Pseudoendothyra 
ellesmerensis, Wedekindel/ina pu/chra et W. quasicylindrica. Deux zones d'extension informelles 
sont reconnues, la zone a Wedekinde//ina /ata-Wedekindellina uralica longa (zone inferieure) et la 
zone a Fusuline//a eopu/chra (zone superieure). 

Les Fusulinides ont evolue rapidement durant la fin de l'epoque moscovienne (Desmoinesien), et 
quatre provinces biogeographiques sont reconnues : Jes provinces arctique, medio-continentale et 
andine, tethysienne et ouralienne. La faune de la Formation de Nansen appartient a la province 
arctique . La repartition des provinces biogeographiques a Fusulinides semble ref!eter Jes differentes 
zones climatiques geographiques. La province arctique represente une zone climatique temperee 

chaude dans !'hemisphere nord . 
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Summary 

The Nansen Formation in the Sverdrup Basin of the Canadian Arctic Archipelago is widely 
distributed in both the Northwestern Carbonate Belt and the Southeastern Carbonate Belt. In the 
" Glacier Section" 1.6 km west of the type section, the Nansen Formation ranges in age from 
Middle Carboniferous (late Serpukhovian) to Early Permian (Asselian or possibly Sakmarian) and 
contains at least 2028 m (6654 ft.) of limestone with minor shale and anhydrite. Four main, albeit 
informal, Iithostratigraphic units are recognized. The upper Moscovian (Desmoinesian) interval 
extends from 1105 m (3625 ft.) to 1649 m (5410 ft.) above the base of the section and is contained 
in Unit 4. This interval can be subdivided into twelve distinct lithological parasequences from 
Subunit " A" at the bottom to Subunit " L" at the top. 

Desmoinesian carbonate strata in the type area were deposited between the shallow water shelf 
and the slightly deeper shelf slope. Changes in deposition from shelf to slope are indicated by 
changes in the character of the carbonate rocks. Carbonate rocks from the relatively shallow water 
shelf part of the succession are mainly grainstone with calcite spar cement, phylloid algal­
foraminifer packstone, foraminifer-algal - crinoid-micritized grain packstone, foraminifer ­
bryozoan-crinoidal wackestone, and oolite. Carbonates from the shelf slope include wackestone, 
packstone, grainstone, rudstone, boundstone, and floatstone with spectacular submarine cement 
fabrics. 

The fusulinacean faunas from the shelf proper are closely similar to those from the shelf slope 
and include representatives of Beedeina, Eostaffe/la, Fusulinel/a, Millerella, Neostaffel/a, 
Ozawainel/a, Pseudoendothyra, Schubertella, Staffella, and Wedekindel/ina. Fusulinella, 
Pseudoendothyra and Wedekindel/ina are the most common forms. Beedeina and Fusulina , which 
are abundant and diverse in tropical and subtropical areas, are of exceedingly low diversity in the 
type area. Only one species of Beedeina is known from the Desmoinesian interval of the Nansen 
Formation in the type area, and Fusulina is absent. 

The study of rocks and faunas in the Nansen Formation indicates that the sedimentary 
environment changed continuously from early to late Desmoinesian time and repetitive cycles 
occurred as deposition shifted from the shallower water shelf, toward the shelf margin and onto the 
shelf slope. 

During late Moscovian (Desmoinesian) time, a number of genera, including Beedeina, Fusulina, 
Fusulinel/a, Neostaffel/a, Ozawainella, Pseudoendothyra, Staffella, and Wedekindellina diversified 
rapidly and evolved into many specialized forms, some of which became distributed worldwide. 
Most, however, were restricted to specific geographic areas that had specific climatic control. 
Although the generic and specific composition of Middle Carboniferous fusulinaceans varied 
somewhat through episodes of fauna! dispersion in different seaways, four biogeographic provinces 
have been identified: the Arctic, the Midcontinent- Andean, the Ural, and the Tethyan provinces. 

The distinctive Desmoinesian fauna contains 60 species, belonging to Beedeina, Eostaffella, 
Fusulinel/a, Millerella, Neostaffe//a, Ozawaine//a, Pseudoendothyra, Schubertel/a, Staffel/a, and 
Wedekinde//ina. Species of special stratigraphic significance include Beedeina elegans decurta, 
Fusuline//a cabezasensis, F. devexa, F. eopu/chra, F. jamesensis, F. nevadensis, F. pokojamiensis, 
F. pseudobocki, F. schwagerinoides, F. subcolaniae, F. subpu/chra, F. taishakuensis, F. zel/eri, 
N eostaffe//a sphaeroidea, Wedekindellina lata, W. matura, W. uralica, and W. ura/ica /onga, some 
of which have been identified from successions of comparable age elsewhere in the Canadian 
Arctic, as well as in Greenland, Spitsbergen, central British Columbia, the Midcontinent, Russian 
Platform, Urals, Donbass, Spain, North China, South China, Japan, South Korea and Thailand. 
Six species are new: Fusulinel/a daviesi, F. subel/ip tica, F. thorsteinssoni, Pseudoendothyra 
e//esmerensis, Wedekindellina pu/chra, and W. quasicylindrica. 



Two informal range zones are recognized: the Wedekindellina lata-Wedekindellina uralica longa 
zone (Podolian = lower Desmoinesian) and the Fusu!inel/a eopu/chra zone (Myachkovian =upper 
Desmoinesian) . 

The fauna from the type area of the Nansen Formation belongs to the Arctic Province . The 
generic and specific diversity in the Arctic Province is clearly lower than in the Midcontinent­
Andean, Tethyan or Ural provinces, suggesting that the water temperature in the Arctic Province 
was slightly cooler than in the other three, or that the water chemistry in the Arctic Province was 
different from the other three. The pattern of distribution of these fusulinacean provinces seems to 
reflect the different geographic climatic zones. The Arctic Province represents a warm temperate 
climatic zone in the northern hemisphere. The Midcontinent-Andean Province belongs to tropical, 
and northern and southern subtropical climatic zones along the eastern side of Panthalassa. The 
Tethyan Province was probably confined to tropical and subtropical climatic zones in the vicinity 
of the Tethys Sea and the western Panthalassa Ocean. The Ural Province was located in the 
tropical and subtropical seaway that connected the Tethyan and Arctic provinces. 

Sommaire 

La Formation de Nansen, dans le bassin de Sverdrup de l'archipel arctique canadien , a une vaste 
repartition dans la zone carbonatee du nord-ouest et la zone carbonatee du sud-est. Dans la " coupe 
de glacier" situee 1,6 km a l'ouest de la coupe type, la Formation de Nansen s'echelonne du 
Carbonifere moyen (fin du Serpukhovien) au Permien precoce (Asselien ou peut-etre Sakmarien) et 
contient au moins 2 028 m (6 654 pi) de calcaire avec un peu de shale et d'anhydrite. On y reconnalt 
quatre unites lithostratigraphiques informelles. L'intervalle de la partie superieure du Moscovien 
(Desmoinesien) s'etend de 1 105 m (3 625 pi) a 1 649 m (5 410 pi) au-dessus de la base de la coupe et 
fait partie de !'unite 4; on peut le subdiviser en 12 parasequences lithologiques distinctes, depuis la 
sous-unite "A' ', a la base, jusqu'a la sous-unite " L", au sommet. 

Dans la region type, les strates carbonatees du Desmoinesien se sont accumulees entre la 
plate-forme interne, peu profonde, et le talus, en eau legerement plus profonde. Les changements 
constates dans la nature des roches carbonatees temoignent de changements survenus dans la 
sedimentation depuis la plate-forme jusqu'au talus. Les roches carbonatees qui proviennent de la 
plate-forme interne se composent principalement de grainstones a ciment spathique, de packstones 
a algues foliacees et a foraminiferes, de packstones a foraminiferes, a algues, a crino"ides et a grains 
micritises, de wackestones a foraminiferes, a bryozoaires et a crinodes, et d'oolites. Les roches 
carbonatees du talus comprennent des wackestones, des packstones, des grainstones, des rudstones, 
des boundstones et des floatstones qui comportent des ciments sous-marins spectaculaires. 

Les faunes a Fusulinides de la plate-forme proprement dite ressemblent etroitement a celles du 
talus et comprennent des representants de Beedeina, d'Eostaffella, de Fusulinella, de Millere//a, de 
Neostaffel/a, d'Ozawa ine//a, de Pseudoendothyra, de Schubertella, de Staffella et de 
Wedekindellina. Les formes Jes plus abondantes so nt Fusuline//a, Pseudoendothyra et 
Wedekindellina. Beedeina et Fusulina, abondantes et variees dans Jes regions tropicales et 
subtropicales, ont une diversite extremement faible dans la region type. En effet, dans la region 
type, l'intervalle desmoinesien de la Formation de Nansen contient une seule espece de Beedeina et 
aucun echantillon de Fusulina. 

L'etude des roches et des faunes de la Formation de Nansen indique que le milieu sedimentaire a 
change continuellement entre le debut et la fin du Desmoinesien et qu'il y a eu production de cycles 
repetes a mesure que la zone de sedimentation s'est deplacee de la plate-forme interne vers la marge 
de la plate-forme , puis sur le talus. 
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A la fin du Moscovien (Desmoinesien), un certain nombre de genres, y compris Beedeina , 
Fusulina, Fusulinel/a, Neostaffel/a , Ozawainella, Pseudoendothyra, Staffel/a et Wedekindellina, se 
sont diversifies rapidement et ont evolue en plusieurs formes specialisees, certaines desquelles ont 
une repartition mondiale. Cependan t, la plupart d'entre elles ont occupe des regions geographiques 
prec ises que caracterisait un climat particulier. Bien que la composition generique et specifique des 
Fusulinides du Carboni fere moyen ait va ri e quelque peu au cours des episodes de migration des 
fau nes dans diverses voies de communication oceaniques, on a reconnu quatre provinces 
biogeographiques : les provinces arctique , medio-continen ta le et andine, ouralienne et tethysienne. 

La faune desmoinesienne di stinct ive comprend 60 especes appartenant a Beedeina , a Eostafjel/a , 
a Fusuline//a , a Millere//a, a Neostajjella, a Ozawainel/a, a Pseudoendothyra, a Schuberte/la , a 
Staffella et a Wedekindellina . Les especes sui va ntes ont une importance strat igraphiqu e 
particu li ere: Beedeina e/egans decurta, Fusulinella cabezasensis, F. devexa, F. eopulchra, F. 
jamesensis, F. nevadensis, F. pokojamiensis, F. pseudobocki, F. sch wagerinoides, F. subcolaniae, 
F. subpulchra , F. taishakuensis, F. ze/leri , Neostaffel/a sphaeroidea, Wedekinde/lina lata , W. 
matura, W. uralica et W. ura/ica longa. Certaines de ces especes sont connues dans des successions 
d'age comparable qui se trouvent ailleurs dans l'Arctique canadien , ainsi qu'au Groenland, au 
Spitsberg, dans le centre de la Colombie-Britannique, dans la region medio-continenta le, sur la 
plate-forme russe, dans la chalne de l'Oural , dans le Donbass, en Espagne, dans la Chine du Nord, 
dans la Chine du Sud, au Japon, en Coree du Sud et en Thai'lande. Six especes sont nouvelles : 
Fusuline/la daviesi, F. s ubelliptica, F. thors teinsso ni , Pseudoendothyra e/lesmerens is, 
Wedekindellina pu/chra et W. quasicylindrica. 

On reconna\'t deux zones d 'extension in for melles: la zone a Wedekindellina lata-Wedekindellina 
uralica longa (Podolien = partie inferieure du Desmoines ien) et la zone a Fusuline//a eopu/chra 
(Myachkovien = partie superieure du Desmoi nesien). 

La fau ne qui provient de la region type de la Formation de Nansen appartient a la province 
arctique. La dive rsite des genres et des especes est manifes tement moins elevee dans la province 
arctique que dans Jes provinces medio-continentale et andine, tethysienne ou oura lien ne, ce qui 
porte a croire que l'eau etait Jegerement plus froide dans la province arctique que dans les trois 
autres provinces, OU que son chimisme y eta it different. La repartition de ces provinces a 
Fusulinides semble reflete r les differentes zones climatiq es geographiques . La province arctique 
represen te une zo ne c limatiqu e temperee cha ud e dan s !' he mi sp here nord . La province 
medio-continentale et andine englobe des zones climatiques tropicale, subtropicale septentrionale et 
subtropicale meridionale le long de la bordure est de !'ocean Panthalassa. La province tethysienne 
se limitait vraisemblablement a des zones climatiques tropicale et subtropicale a proximite de la 
Tethys et de la partie ouest de !'ocean Panthalassa. La province ouralienne etait situee dans le 
passage maritime tropical et subtropical qui reli ait les provinces tethysienne et arctique. 



INTRODUCTION 

Upper Middle Pennsylvanian (Desmoinesian) 
fusulinaceans are widely distributed throughout the 
Sverdrup Basin from Melville Island in the south to tiny 
Ward Hunt Island, off the north coast of Ellesmere 
Island in the north (Fig. 1). J.C. Troelsen, geologist to 
the Danish Thule and Ellesmere Lands Expedition, 
1930-41, was the first to identify Desmoinesian 
fusulinaceans in the basin. Troelsen (1950) li sted Fusulina 
spp. from the type area of the Canyon Fiord Formation 
on the north side of Canon Fiord, northern Ellesmere 
Island and because of that species suggested (ibid.) 
" ... that at least Bed I belongs to the 
Desmoinesian ... " Several other species cited by 
Troelsen (ibid.) from his " Bed I" in the lower part of the 
Canyon Fiord Formation are of Desmoinesian age: 
Fusulinella n. spp., Wedekindellina n. sp., Ozawainella 
sp., and Staffel/a sp. Representatives of most of these 
genera were a lso identified by Thorsteinsson (1974) from 
Desmoinesian strata in several other sections of the 
Canyon Fiord Formation on Ellesmere Island, at Bjorne 

A . Outcrop lim it of Sverdrup Basin 

Kilometres 
0 200 

0 
0 

Peninsula, Blind Fiord, and Trold Fiord (Fig. 2). 
Moreover, Tozer and Thorsteinsson (1964) reported that 
part of the Canyon Fiord succession on Melville Island 
was possibly correlative with Fusulina-bearing 
Desmoinesian strata in the Canyon Fiord Formation on 
Ellesmere Island . 

Thorsteinsson (1974, p. 46) a lso noted the occurrence 
of upper Moscovian (Desmoinesian) species from the 
lower part of a single section of the Antoinette Formation 
on southern Hamilton Peninsula on northern Ellesmere 
Island: Fusulinel/a sp., Wedekindellina sp., and 
Neostaffel/a sp. In a summary of Middle Pennsylvanian 
biostratigraphy in Western and Arctic Canada, Nassichuk 
and Bamber (1978) provided additional information on 
Desmoinesian fusulinacean occurrences on Ellesmere 
Island. 

Although Troelsen (1950) was the first to identify 
Desmoinesian fusulinaceans from the Sverdrup Basin, he 
did not describe them; credit for the first description falls 
to the gifted American paleontologist, M.L. Thompson, 

BAFFIN 

BAY 

Figure 1. Map of the Canadian Arctic Archipelago showing the general outline of the 
Carboniferous to Tertiary Sverdrup Basin and the general position of the type section of 
the Nansen Formation. 
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who described five species from Ward Hunt Island in 
I 961. The fauna described by Thompson (1961), 
including Beedeina huntensis (Thompson), Fusulinella 
zelleri Thompson, Neostaffella wardensis (Thompson), 
Ozawainella? arctica Thompson, and Wedekindellina lata 
Thompson, was collected from a succession of limestones 
thought to belong to the Nansen Formation on the 
northwest side of the island. Thompson (op. cit., p. 1133) 
also reported Eoschubertella, but did not describe the 
species. 

In I 966, one of us (WWN) studied the Nansen 
Formation on Ward Hunt Island and assembled several 
collections of fusulinaceans that were listed by another 
one of us (CAR) in an unpublished report submitted to 
the Geo logical Survey of Canada in I 977. Two collections 
from the upper half of the 320 m (1050 ft.) thick Nansen 
succession at Walker Hill yielded the following upper 
Desmoinesian (upper Moscovian, i.e., Myachkovian) 
species: Neostaffella sp. cf. P. sphaeroidea (Moeller), 
Neostaffelfa sp. cf. P. umbilicata (Putrja and 
Leontov itch), Wedekindellina sp. cf. W. uralica 
Dutkevi tch, Wedekindellina sp. cf. W. dutkevitchi 
Rauser , Wedekindellina sp. cf. W. curta Lebedeva, and 
Endothyra sp. 

Other fusulinaceans collected from the lower part of 
the Wa lker Hill section (110-130 m above the base) 
include Profusulinella sp. cf. P. paratimanica Rauser, 
Profusu linella sp. cf. P. prisca (Deprat), and 
Profusulinella sp., which we consider to be of early 
Moscovian, that is, early Middle Pennsylvanian (Atokan) 
age. 

Desmoinesian fusulinaceans were first identified from 
the Nansen Formation on Ellesmere Island by 
Thorsteinsson (1974), who reported Fusuline/la sp. from 
the type section. In the same year ( 197 4) extensive 
collections were assembled from the Nansen Formation in 
the type area and elsewhere on Ellesmere and Axel 
Heiberg islands by one of the authors (WWN) and G. R . 
Davies ; those from the type area are described herein. 
Preliminary examination of fusulinaceans from Nansen 
sections north of Oobloyah Bay and north of Otto Fiord 
on northern Ellesmere Island and at Bunde Fiord on 
western Axel Heiberg Island (Fig. 2) indicate that 
Desmoinesian fusulinaceans are also abundant in those 
areas, but their inclusion is beyond the scope of the 
present study. 

Fusulinaceans are poorly known from the type section 
of the Nansen Formation and only the post-Desmoinesian 
Triticites sp. and the Desmoinesian Fusulinella sp. have 
been reported (Thorsteinsson, 1974). However, analysis 
of the 1974 collections assembled by Nassichuk and 
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Davies from only I .6 km west of the type section (Fig. 3) 
shows that fusulinaceans are abundant throughout the 
section , from the Middle Carboniferous, Bashkirian Stage 
(Eostaffella postmosquensis Zone) at the base to at least 
the Lower Permian Asselian Stage, and possibly into the 
lower Sakmarian in the upper part of the section. 
Although younger Permian (Artinskian) fossils have been 
reported from the Nansen Formation elsewhere on 
Ellesmere Island (Thorsteinsson, 1974), we have no 
unequivocal data to suggest the presence of post-Sakmarian 
strata in the type Nansen. This report is one of several 
planned to describe the entire fusulinacean fauna from 
the type area of the Nansen Formation . 

Fusulinaceans described in this report are of late 
Moscovian (Podolian and Myachkovian) age, and most 
of the species are also known from upper Moscovian 
strata of the Russian Platform. These fusulinaceans are 
equivalent in age to forms known from the Middle 
Pennsylvanian (Desmoinesian) Series in the Midcontinent. 
The fauna occurs in the interval 1105-1649 m (3625-
5410 ft.) above the base of the 2028 m thick formation, in 
the "Glacier Section" 1.6 km west of the type section 
(Fig. 3), and includes 60 species belonging to 10 genera. 
Many of the Desmoinesian species in the Nansen are 
unique to the Arctic paleogeographic province, but others 
are more cosmopolitan; that is, with a global distribution. 
Accordingly, the latter are particularly significant for the 
correlation of Desmoinesian strata in the Nansen 
Formation with strata elsewhere in the world. 

In addition to fusulinaceans, only a few other fossil 
groups have been reported from upper Moscovian 
(Desmoinesian) strata in the type area of the Nansen 
Formation. The enigmatic Palaeoaplysina, of uncertain 
hydrozoan or perhaps algal origin, and eight genera of 
algae were reported by Mamet et al. (1979, 1987); 
included are the phylloid algae Eugonophy!lum Konishi 
and Wray, lvanovia Khvorova, Neoanchicodium Endo, 
and representatives from other algal families including 
Donezella Maslov, Dvinella Khvorova, Epimastopora 
emend Roux, Komia Korde, and Ungdarel!a Korde. 
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NANSEN FORMATION 

Regional setting 

All Carboniferous and Permian strata in the Canadian 
Arctic Archipelago are contained within the Sverdrup 
Basin, a major rift basin 1000 km long and 400 km wide, 
which underlies the northernmost islands in the 
archipelago (Fig. 1). The basin formed in Early 
Carboniferous time following extension, faulting, and 
collapse of Proterozoic to Devonian rocks in the 
underlying Franklinian Geosyncline during the latest 
Devonian to earliest Carboniferous Ellesmerian Orogeny 
(Thorsteinsson and Tozer, 1970; Davies and Nassichuk, 
1990, in press). An essentially conformable succession of 
strata, with a cumulative thickness of at least 15 km and 
ranging in age from Early Carboniferous (Visean) to early 
Tertiary (Eocene) is contained within the basin. 
Interestingly, the oldest strata (Visean) in this well defined 
rift basin and in many other rift basins in the world are 
lacustrine oil shales (Davies and Nassichuk, 1988). 

Thorsteinsson (1970, 1974) noted significant changes in 
the lithological character of the succession between the 
basin edge and the basin interior, while conducting field 
investigations (which began in 1956) that led to his initial 
establishment of the stratigraphic framework for 
Carboniferous and Permian strata in the Sverdrup Basin. 
The changes were particularly evident for the Lower 
Carboniferous (Serpukhovian) to Lower Permian 
(Artinskian) interval, which is represented mainly by 
carbonate strata. For this succession, Thorsteinsson 
(1970) established a series of facies belts, the areal 
distribution and vertical relationships of which are shown 
schematically in Figures 2 and 4. 

The Nansen Formation, the major shelf-forming 
carbonate in the Sverdrup Basin, ranges in age from Early 
Carboniferous (Serpukhovian) to Early Permian (early 
Artinskian) and is the principal formation in both the 
Northwestern Carbonate Belt and the Southeastern 
Carbonate Belt (Thorsteinsson, 1970, 1974; 
Thorsteinsson, Tozer, and Kerr, 1972). Between these two 
belts (Fig. 2), which are parallel with the long axis of the 
Sverdrup Basin, is the Basinal Clastic and Evaporitic Belt. 
This belt contains the Otto Fiord Formation, which 

comprises evaporite, shale, and limestone of 
Serpukhovian to early Moscovian age, and which is 
overlain by the Hare Fiord Formation. The Hare Fiord 
Formation contains ammonoid-bearing limestone and 
shale that range in age from late Bashkirian (Atokan) to 
Artinskian (Nassichuk, Furnish, and Glenister, 1965; 
Nassichuk, 1975). 

Repetitive depositional cycles or sequences occur 
within the Nansen Formation at different scales. At the 
lower end of the spectrum are shallowing-upward 
hemicycles or parasequences that vary from one metre or 
so in thickness to three or four metres. Many of these 
cycles are characterized by the development of 
micritized-grain lime grainstone, or coated-grain/ oolitic 
grainstone at the top of the shallowing-upward units, 
although grainstones may also occur as basal 
transgressive beds. Phylloid algal floatstone with lime 
mudstone matrix, or submarine-cemented skeletal 
packstone, grainstone and floatstone are common within 
these parasequences in the upper, more massive limestone 
interval of the Nansen Formation. These thinner cycles 
probably are controlled by fifth- to sixth-order 
glacioeustatic sea level fluctuations. Beauchamp (1987) 
suggested that a few hundred shelf cycles of this type 
occur in Upper Carboniferous and Lower Permian 
carbonate successions in the Sverdrup Basin. 

At the other end of the depositional spectrum, 
Beauchamp et al. (1989b) defined seven long term 
transgressive/ regressive sequences bounded by major 
unconformities at the basin margin. The oldest of these 
sequences is Visean in age, predating deposition of the 
Nansen. However, the second (Serpukhovian to basal 
Asselian) and the third (Asselian-Sakmarian) sequences 
correspond to deposition of the Nansen Formation in the 
type area. 

Stratigraphic relationships in the type area 

The type section of the Nansen Formation at Girty 
Creek on northwestern Ellesmere Island (Fig. 3) is in the 
Northwestern Carbonate Belt, on the north side of the 
Basinal Clastic and Evaporitic Belt. In the immediate 
vicinity of the type section, shelf carbonate in the Nansen 
Formation interfingers quite distinctly with basinal 
anhydrite and limestone in the basinal Otto Fiord and 
Hare Fiord formations. Lenticular and mound-like, 
" reefal " carbonate units of Carboniferous to Early 
Permian age are common near these facies transitions. 
Stratigraphic relationships between the three formations 
are clearly visible a few kilometres east of the type 
section. 
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Although the type section along Girty Creek is well 
exposed, with clearly visible lower and upper contacts, 
access to the type section is difficult. A narrow gorge in 
the lower part of the section, which contains deep rushing 
water during the summer, and steep cliffs in the upper 
part of the section, make access to all parts of the type 
section along Girty Creek nearly impossible. Fortunately, 
the entire section is exposed and easily accessible along 
the east side of a major south-flowing unnamed glacier 1.6 
km west of Girty Creek. The terminus of the glacier is 
immediately east of the head of Hare Fiord. 
Thorsteinsson (1974) described Triticites sp. and 
Fusuline//a sp. from the Girty Creek type section, but all 
the fusulinaceans described in this report are from the 
adjacent (glacier) section (Fig. 3). 

The type section of the Nansen Formation at Girty 
Creek proper was reported to be at least 2372 m (7780 ft.) 
thick by Thorsteinsson (1974), but at the nearby " Glacier 
Section" , the formation is 2028 m (6654 ft.) thick. In the 
type area, the Nansen section is replete with bryozoan 
reefs in the lower part and Palaeoaplysina reefs in the 
upper part. Thickness variations are probably dependent 
to some degree on minor faults in the lower part and the 
top of the section, and on the relative abundance of reefs 
in specific sections. 

The Nansen Formation ranges from Serpukhovian to 
Asselian or possibly Sakmarian age in the type area, but 
elsewhere in Ellesmere Island it extends into the early 
Artinskian (Thorsteinsson, 1974). In the type area it 
overlies redbed conglomerate, sandstone and shale of the 
Borup Fiord Formation (Fig. 3). Fossils are extremely 
rare in the Borup Fiord formation, but foraminifers and 
algae collected from near the top of the type section at 
Stepanow Creek, 19 miles (30 km) west of Girty Creek, 
are indicative of a late Serpukhovian age (see fauna! list 
of Mamet in Thorsteinsson, 1974). The contact between 
the two formations is marked by a distinctive erosional 
surface, but elastic rocks in the Borup Fiord Formation 
grade upward into carbonate rocks of the Nansen 
Formation. Considerable topographic relief is evident on 
the surface of the Borup Fiord Formation east of the 
head of Hare Fiord, that is, east of the " Glacier Section" . 
In this area, the Borup Fiord Formation is overlain by 
carbonate mounds and evaporites of the Otto Fiord 
Formation. Locally, in the type area, the contact is 
further complicated by slippage along minor bedding 
plane faults. 

Thorsteinsson ( 1974) indicated that the type section of 
the Nansen Formation at Girty Creek is overlain by a thin 
succession of basaltic flows and pyroclastic rocks 
belonging to the Lower Permian Esayoo Formation. The 
Esayoo is associated with the Nansen Formation only 
intermittently on northern Ellesmere Island and is absent 
from the " Glacier Section" described herein (Fig. 2). In 

the " Glacier Section" , the Nansen Formation is overlain 
by a thin sequence of quartzite, sandstone, and 
conglomerate that most likely belong to the lowermost 
Upper Permian Trold Fiord Formation (Fig. 3). 

Lithostratigraphy in the type area 

The Nansen Formation contains a wide variety of light 
grey limestones that are generally thick bedded at the base 
and in the upper two thirds of the formation, and are thin 
bedded elsewhere. Minor amounts of black, shaly, 
quartzose sandstone and anhydrite occur in the lower half 
of the unit. Generally, the Nansen Formation is a shallow 
water shelf carbonate deposit composed commonly of 
rhythmically bedded to lenticular, light-coloured, 
bioclastic limestones. Toward the shelf interior, or 
shoreward, however, the Nansen Formation grades into 
parallel bedded dolomite (i.e., in the Krieger Mountains) 
and even farther shoreward, into anhydritic evaporite and 
carbonate. To illustrate the previous point, the Nansen 
Formation grades into the evaporitic Mount Bayley 
Formation in the vicinity of Tanquary Fiord. 

The outer shelf edge lithofacies of the middle and 
upper (Moscovian and younger) part of the Nansen 
includes lenticular organic buildups and mounds 
characterized by the dominance of phylloid algae and the 
enigmatic organism Palaeoaplysina (Davies and 
Nassichuk, 1986; Beauchamp et al., 1989a). 

Four main, albeit informal lithostratigraphic units 
(Units 1-4) are clearly displayed in the type area of the 
Nansen Formation and are depicted graphically in 
Figure 3. 

Unit I 

Unit 1 is a basal lenticular carbonate unit, ranging in 
thickness from about 75 m (246 ft.) in the "Glacier 
Section" to 175 m (574 ft.) in the type section proper at 
Girty Creek. It is conformable with the underlying Borup 
Fiord Formation. This unit is resistant and cliff forming, 
and is composed mainly of multicyclic peloidal and algal 
limestone of restricted marine to metahaline aspect. It 
contains upper Serpukhovian and lower Bashkirian 
foraminifers and algae. 

The high content of beresellid algae in Unit 1, typical 
of carbonate mounds in the evaporitic Otto Fiord 
Formation, suggests that this unit probably accumulated 
under variable marine to metahaline conditions during 
initial flooding of the Sverdrup Basin rift trough. The 
basal syntectonic redbeds indicate nonmarine to marginal 
marine deposition that was localized by erosion of major 
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fault blocks formed during initial extension and 
subsidence of the Sverdrup rift basin. 

Unit 2 

Argillaceous, thin bedded limestone, recessive 
weathering shale, and anhydrite characterize Unit 2. The 
anhydrite is exposed intermittently over a stratigraphic 
interval of about 45 m. Carbonate mounds are clearly 
visible in this interval on the east flank of the ridge 
between the "Glacier Section" and the type section. This 
interval is about 200 m (656 ft.) thick in the " Glacier 
Section", and 142 m (466 ft.) thick in the type section at 
Girty Creek. Overall, this interval is correlated at least in 
part with the Otto Fiord Formation, and represents a 
tongue of that facies extending into the type Nansen. This 
unit contains ammonoids and foraminifers of Bashkirian 
to early Moscovian (Atokan) age (Nassichuk, 1975). 

Episodic deepening of the rift trough under arid to 
semiarid climatic conditions resulted in periodic 
evaporitic conditions and precipitation of subaqueous 
sulphate units of the Otto Fiord Formation. These 
sulphate units were cyclically interbedded with more open 
marine shale and argillaceous carbonate. The basin­
margin equivalents of this succession were shallow water 
and metahaline limestone and dolomite. 

Unit 3 

Unit 3 is characterized by thin bedded, dark coloured, 
argillaceous limestone (spiculitic mudstone, wackestone), 
cherty limestone and shale. Crinoids, brachiopods, corals, 
and other biota are common components. The unit is 
523 m (1716 ft.) thick in the "Glacier Section", and 
610 m (2000 ft.) thick in the Girty Creek section. Within 
the type Nansen, Unit 3 is a lateral equivalent of the Hare 
Fiord basin-fill facies. Several kilometres east of the 
"Glacier Section", Units 2 and 3, which resemble strata 
in the Otto Fiord and Hare Fiord formations, 
respectively, grade by pinch-out and intertonguing into 
massive carbonates of the Nansen Formation. There, the 
entire Nansen Formation consists of resistant, shallow 
water shelf or slope carbonates. Unit 3 contains 
ammonoids and abundant foraminifers and is mainly of 
early Moscovian age (Nassichuk, 1975) . 

Progressive subsidence and extension of the Sverdrup 
rift resulted in more persistent deep, open marine 
conditions and the accumulation of thin bedded 
argillaceous and organic limestone and shale in the basin 
centre (Unit 3) . Early diagenetic remobilization of opaline 
silica in sponge spicules resulted in extensive replacement 
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of the limestone by chert. The basin margin or shallow 
water equivalent of this section was shoal limestone. 

Unit 4 

Unit 4 is a thick, resistant, light to medium grey 
limestone unit, which occurs in multiple shallowing­
upward cycles or parasequences. It is thin bedded and 
cherty near its basal transition from Unit 3, and grades 
upward into thicker bedded to massive and lenticular 
carbonates. Thin, shaly, or recessive weathering, 
argillaceous carbonates mark the base of cycles or 
parasequences throughout the section. This unit forms the 
main cliff-forming massive carbonates of the Nansen 
Formation in the type area, and is 1230 m (4035 ft.) thick 
in the "Glacier Section" . 

Marginal filling of the rift trough allowed seaward 
progradation so that the upper massive shelf edge and 
slope carbonates of the upper Nansen (Unit 4) stepped 
out over basinal shales and carbonates of the Hare Fiord 
Formation. Behind the prograding shelf margin, 
evaporites-such as those apparent in the Lower Permian 
(Asselian) Mt. Bayley Formation near Tanquary 
Fiord-developed in localized inner, restricted shelf 
environments. 

Lithostratigraphy of the Desmoinesian interval 
in the type area 

Desmoinesian fusulinaceans described in this report are 
from 1105 to 1649 m (3625-5410 ft.) above the base of a 
succession 1.6 km west of the type section. The 
Desmoinesian interval is contained in Unit 4, which 
consists of shallow slope and shelf carbonates that are 
variously thick bedded to massive (Fig. 3). The lower 
limit of the Desmoinesian Stage cannot be identified 
precisely because of a paucity of diagnostic fossils 
immediately below the 1105 m level , and may include 
strata in the upper part of Unit 3. The carbonates in Unit 
4 are internally multicyclic and those in the lower part of 
the unit in particular are indicative of a considerable 
depositional slope. This interpretation is supported by an 
abundance of submarine cement. 

In general, the Desmoinesian interval is characterized 
by an abundance of foraminifers including fusulinaceans, 
the presence of submarine cements in many samples, 
occurrence of phylloid algae, particularly in abraded and 
micri tized plates in the upper part of sample sequences (or 
as algal-plate, mould-collapse fabrics in wackestone to 
float stone textures), and the common occurrence of 
micritized bioclasts (algae, foraminifers, molluscs) in 
grainstone fabrics at the top of subunits . Encrusting 
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foraminifers and algae, and the enigmatic encruster 
Tubiphytes, present in most of the samples , are detached 
from an uncalcified or poorly calcified component of the 
benthonic biota. Palaeoaplysina is recorded in the 
Desmoinesian success ion as strongly abraded and 
micritized plate fragments. 

Twelve distinctive lithological subunits are apparent in 
this thick to massively bedded Desmoinesian interval in 
Unit 4 and these, identified from Subunit "A" at the 
bottom of the interval to Subunit "L" at the top (Figs. 3, 
5) are summarized in the following. The lowest subunit 
(A) conformably overlies probable lower Moscovian 
(Atokan) strata. As also indicated under the heading 
" Fusulinacean zones" , which follows, our collections are 
sparse directly beneath Subunit A and, accordingly, the 
presence of Desmoinesian strata below Subunit A cannot 
be precluded. The highest subunit (L) is conformably 
overlain by post-Moscovian Upper Carboniferous 
(Kasimovian, Missourian) strata. 

Subunit L (37 m/121 ft. thick) 

The lower part of this sequence consists of abraded, 
micritized, phylloid algal and foraminiferal packstone to 
grainstone, grading up into the middle part of the 
succession with an increase in fusulinaceans in a 
foraminiferal packstone, followed by increased phylloid 
algal plates in mould-collapse fabrics, with associated 
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Tubiphytes and foraminifers. The top of the sequence is 
characterized by foraminiferal, abraded and micritized 
algal plate, crinoidal packstone, with some submarine 
cement (GSC locs . C-3 l 780-C-31792). The following 
fusulinaceans were found: Beedeina elegans decurta 
Rauser and Safonova, Fusulinella cabezasensis Ross and 
Sabins, F. eopulchra Rauser, F. fugax Thompson, F. 
nevadensis Verville, Thompson, and Lokke, F. 
pokojamiensis Lebedeva, F. subpulchra Putrja, F. 
subpulchra submesopachis Putrja, F. zelleri Thompson, 
F. sp. A, F. sp B, and Pseudoendothyra preobrajenskyi 
(Dutkevich), P. sp. A. 

Subunit K (49 m/ 161 ft. thick) 

Light grey weathering packstone. Interval rather 
poorly sampled; no fusulinaceans found. 

Subunit J (64 m/210 ft. thick) 

The lower part of this sequence is characterized by 
submarine-cemented, abraded and micritized-rim, coarse 
phylloid algal and foraminiferal grainstone to 
boundstone, grading up through a similarly textured 
packs tone, and capped by a finer, less submarine­
cemented, fusulinacean, small foraminiferal crinoid, and 
micritic peloid packstone (GSC locs. C-3 I 744-C-31759). 
The following fu sulinaceans were found: Fusulinella 



cabezasensis Ross and Sabins, F. famula Thompson, F. 
nevadensis Verville, Thomp so n, and Lokke, F. 
subpulchra submesopachis Putrja, and F. ze //eri 
Thompson. 

Subunit I (66 m/216 ft. thick) 

The lower part of this sequence is characterized by 
submarine-cemented, fusulinacean and bioclastic 
wackestone to algal plate and foraminifer cemented 
boundstone, with a few abraded and micritized phylloid 
algal plates (GSC locs. C-317 l 3-C-31727). The following 
fusulinaceans were found: Fusu/ine//a cabezasensis Ross 
and Sabins, F. devexa Thompson, F. eopulchra Rauser , 
F. famula Thompson, F. f ugax Thompson, F. nevadensis 
Verville, Thompson, and Lokke, F. subcolaniae decurta 
Reitlin ge r, F. s ubpulchra Putr ja, F. subpulchra 
submesopachis Putrja, and F. taishakuensis Sada. 

Subunit H (56 ml 184 ft. thick) 

The base of this sequence is characterized b y 
foraminiferal, bryozoan , and crinoidal wackestone to 
packstone with minor submarine cement, grading up into 
fusulinacean grainstone to wackestone, and then into 
submarine-cemented boundstone where the volume of 
submarine cement is a significant percentage of the rock. 
The sequence is capped by foraminiferal, algal, crinoid, 
and mi cr iti zed gra in packstone , with micriti zed algal 
plates as a common component (GSC locs. C-3 1680-
C-3 l 70 I). The following fu sulinacea ns were found: 
Fusuline//a cabezasensis Ross and Sabins, F. daviesi n. 
sp., F. devexa Thompson, F. eopulchra Ra user, F. 
mosquensis Rauser and Safonova, F. nevadensis Verville, 
Thompson, and Lokke , F. praecolaniae Safonova, F. 
pseudobocki Lee and Chen, F. pseudobocki ovoides 
Rauser, F. rara Schlykova, F. sube//iptica n. sp., F. 
subpulchra submesopachis Putrja , F. taishakuensis Sada, 
F. thors t e insso ni n . sp., F. ze //eri Thompson , 
Schuberre//a graci/is Rauser , and S. Iara e//iptica Sheng. 

Subunit G (38 ml 125 ft. thick) 

The lower part of this sequence is a coarse, micritized 
algal plate, biocl astic, and submarine rim -cemented 
rudstone with large , dark, micritized grains . This fabric 
grades up into a slightly silty, very fine, sandy 
fusulinacean , peloidal, and fine bioclastic wackestone 
(GSC loc s. C-31671-C-31676). The following 
fusulinaceans were found: Fusuline//a jamesensis 
Thompson, Pitrat , and Sanderson, F. subpulchra 
submesopachis Putrja, F. thors teinssoni n. sp ., 
Neostaffe//a sphaeroidea (Ehrenberg), Ozawaine//a 

pseudoangulata (Putrja), 0. turgida Sheng, Staffe//a 
pseudosphaeroidea Dutk ev ich , Wedekinde//ina uralica 
longa (Dutkevich), and W. sp. A. 

Subunit F (69 ml 226 ft. thick) 

The lower part of this seq uence is composed of 
recrystalli zed , probably subm ar ine-cemented fora­
minifers, fine micritic grain, Tubiphytes-encrusting grain, 
algal packstone, grading up into massively submarine­
cemented foraminiferal, phylloid alga l plate floatstone. 
Foraminifers, including fusulinaceans, brachiopods, 
fenestellid bryozoans, and crinoids also are present in the 
mid-part of this succession . The top is characterized by 
phylloid alga l floatstone with alga l-plate, mould-collapse 
fabrics. Some recrystallized submari ne cement may be 
present. This subunit appears to be a shallowing-upward 
sequence with a n increasing abundance of phylloid algae 
toward the top, but poss ibly without the uppermost 
capping units of micriti zed gra in grainstone at the top 
(GSC loc s. C-31647-C-31669). T h e following 
fu sulinaceans were found: Fusu/ine//a devexa Thompson, 
F. fugax Thompson, F. jamesensis Thompson, Pitrat and 
Sanderson, F. rara Schlykova, F. schwagerinoides 
(Deprat), F. sube //iptica n. sp., F. subpu lchra 
s ubm esopachis Putrja , F. taishakuensis Sada, F. 
thorsteinssoni n . sp., F. ze//eri Thompson , Mi//ere//a sp. 
cf. M. porcupinensis Ross, Neostaffe//a khotunensis 
Rauser, N. subquadrata Grozdilova and Lebedeva, N. 
sphaeroidea (Ehrenberg), Ozawaine//a mosquensis 
Rau ser, 0. turg ida S heng, Schuberte//a obscura 
mosquensis Rauser, Staffe//a mochaensis van Gink~ l , 

Wedekinde//ina Iara Thompson, W. matura Thompson, 
W. pulchra n . sp., W. uralica longa (Dutkevich), and W. 
sp . A. 

Subunit E (53 ml 174 ft. thi ck) 

Thi s sequ ence includes very coa rse, abraded, and 
micritized phylloid algal rudstone with submarine cement. 
The clasts in clude a few abraded and micritized 
Palaeoaplysina plates. Poorly preserved representatives of 
Fusu/ine//a sp. indet., Ozawainella sp. indet., and 
Wedekinde//ina sp. indet were found in this interval, but 
have not been desc ribed in thi s report. 

Subunit D (35 ml 115 ft. thick) 

The base of this sequence is characterized by a 
foraminiferal, micritized gra in , and crinoidal packstone, 
which grades up into a foraminiferal, phylloid algal, and 
Tubiphy tes packstone. The top is a foraminiferal, 
phylloid algal floatstone with a subpelo idal micritic 

13 



~
 

. 
::;;

 w
 W

W
 

w
 

I 
•

c 
31

79
11

16
47

 9
1 

6
0

 
w

 (
!l

 
(!

l 
z 

·~
 

I 
I 

21
 

4
8_

 
5

0
 

5
5

 
5

9
 

I-
<

.:
 

<.
: 

0 
~
w
 

I 
: 

c 
31

79
01

1
~

1 c 
31

78
91

16
31

61
 

--
--

· 
C

J)
 

I-
I-

N
 
~5
 

I 
I 

3
7

 
-

>-
C

J)
 

C
J)

 
4

3
 

5
8

 
C

J)
 

ID
 

U
J 

I 
zC

31
78

81
1
~

1 C3
17
87
11
61
8 7

1 
-

--
-·

 
::::>

 
en

 
I 

I 
°

C
31

78
61

16
18

01
 

C
J)

 
I 

4
9

 
5

7
 

-
3

5
 

-
-

=1
 

L
 

I 
I 

• 
c 

31
78

41
16

10
 41

 
-

I 
•

c 
31

78
31

16
17

 4
1 

I 
I 

8 
-

-
-

I 
•

C3
17

80
11

61
3 

II 

I 
I 

I 
I 

I 
I 

I 
I 

I 
K

 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

z 
I 

-
-

-
I 

I 
•

C-
31

75
91

15
48

81
 

<
 

54
 

ifJ
 

-
-

-
I 

I 
•

C
31

75
71

15
41

71
 

en
W

 
I 

::
i~
 

Q
) 

I 
I 

0
0

 
6 

j 
I 

-
-

a:
 ~
 

o
C-

31
74

61
15

19
 0

1 
zN

 
I 

I 
-

W
en

 
•

c 
31

74
51

15
17

 4
1 

-
-

-
lL

 w
 <

 
~ 

I 
•

C-
31

74
41

15
13

.91
 

z
o

 -
-
<

: 
I 

I 
>

"
 

o
~
 0

 
:;

 
I 

CD
 Z

 :
:.:

: 
Q

 
I 

I 
a:

 <
 I

 
g 

I 
<

5
 u

"' 
I 

I 
u

o
 <

"=
 

I 
>-

Q
) 

w
U

 ~
~
 

I 
I 

__
,e

n 
:i

 
I 

o
o

 
"' 

I 
g
~
 

.;: 
I 

~
 a

: 
I 

I 
2

0
 

w
 

I 
•

C3
17

17
11

48
4 

81 
5

6
 

Q
_

 
I 

I 
•

C
 31

71
6(

14
81

 7
1 

-
-

-
-
-
-
-

-
-· 

Q
_

 
I 

::
i 

3
3

 
I 

I 
-

-
-
-
-

-
-

-
-
-
-
-

-
I 

•
C

 31
71

1J
C 

31
71

11
11

47
5.6

1 
5

5
 

I 
I 

I 
I 

I 
I 

-
-
-
-
-

-
-

-
I 

•
C

 31
71

51
14

61
 9

1 

I 
I 

•
C3

17
13

11
45

55
1 

-
-

-
5

4
 

I 
I 

I 
I 

I 
I 

I 
I 

I 
-

-
-
-

-
-

-
-

I 
•

C
 31

70
11

14
34

 5
1 

19
 

-
•

C-
31

69
71

14
18

71
 

-
-

-
-
-
-

3
9

 
51

 
I 

16
 

I 
-
-

-
-

-
-
-
-

-
-
-
-
-

4
-2 

-
-

-
•

C-
31

69
61

14
16

11
 

I 
I 

lc
31

69
51

1
~C

31
69

41
14

11
0)

--
-

-
-
-

-
-

-
34
-
-

-
-

-
-
-

-
-

-
5

3
 

I 
-

-
-

-
-
-
-

-
-

-
-

-
52

-
• 

-
-
-

I 
I 

c 
31

69
31

14
10

 )
) 

-
-
-

-
-
-
-
-

-
-

-
-
-· 

I 
•

C
31

69
11

14
16

1)
 

-
-
-

-
-

I 
I 

H
 

I 
I 

I 
15

 
I 

•
C3

16
89

11
40

15
1 

-
-
-
-

-
-

-
-
-

-
-
-
-

•
C-

31
68

81
13

98
8)

 
-
-
-
-

-
-

-
-
-

-
-
-
-
-

-
-

-
-

I 
I 

-
-
-
-

-
-

-
--

--
--

--
5

0
 

I 
°

C
31

68
71

13
96

3)
 

I 
I 

•
C-

31
68

51
13

90
11

 
-
-
-

-
-

-
-
-
-

-
-
-

-
-

I 
-
-
-
-

-
-

-
-
-

-
-
-
-
-

-
-

I 
I 

• 
C -

31
68

31
13

87
1)

 
4

7
 

4
9

 
-
-
-
-
-
-
-
-
-
-

-
-
-
-

-
I 

zc
31

68
11

1~
c3

16
80

11
31

93
1=

-=
-=

 
-

-
-

-
-

-
=

 ·-=
-=

 :
 =

 
-
-
-

-
-
-
-
-

-
-
-
-

·-



I 
I 

I 
I 

I 
I 

I 

G
 

I 
1 

I 
I 

•
C

3i
67

61
13

58
21

-
-· 

-
-
-
-

-
-

-
-
-
-

-
-
-

•
C

 31
67

51
13

53
 7

1
-

46
 

I 
I 

I 
• c

 31
67

31
13

52
 1

1-
10

 
-
-
-
-

-
32

 
-
-
-

-
-

1 
I 

•
C·

31
67

11
13

47
61

 -
-
-
-

-
-

-
-

-
-
-

-
I 

I 
I 

•
C

31
66

91
13

38
41

-
-

-
-

-
-

-
-
-

I 
• c

 31
66

81
13

35
 4

1 
-

-
-
-
-

-
-

I 
I 

22
 

I 
•

C
31

66
6(

13
28

71
-

-
-
-

-
I 

I 
44

 
45

 
I 

•
C

31
66

11
13

19
 5

1 
-

-
-

-
-
-
-

-
-
-

-
-

I 
I 

=~ 
i:m

:rn
rn =

 
43

 
I 

-
-
-
-

-
-

-
-

-
I 

I 
-

-
-
-

-
-

-
-

-
-

-
I 

o
C3

16
57

11
30

9 
51 

-
-
-
-
-

-
-

-
JO

 
-

-
-

F 
• c

 31
65

61
13

07
 9

1 
-

-
-
-

-
-

-
-

-
-

-
=

:-
41

 
42

 
I 

I 
•

C·
31

65
51

13
04

 91
-

_
_ 

3
_

4 
_

_
_

_ 
-
-
-
-

-
-

-
-

-
I 

39
 4

0 
• c

 11
65

41
13

01
11

-
-
-

-
-
-

-
-

-
I 

I 
•

C
31

65
31

11
98

1l
-
-
-

-
-
-

-
-
-
-

-
-
-

-
-

38
 

I 
• c

 31
65

21
12

94
 2

1 
-

-
-

-
-

-
-

-
-

-·-
I 

I 
°

C3
16

51
11

19
2 

7)
 -

-
-

-
-
-

-
-
-
-

-
-

-
-
-

-
-

-
36

 3
7 

I 
•

C3
16

50
11

18
6 

61 
-

12
 

"' 
-
-

-
-
-
-

-
-

-
-
-
-

-
-
-
-

-
-

-
-

-
-

-
c 

I 
I 

35
 

0 
I 

N
 

_
23

_
24

 
rz-

:g, 
I 

I 
0

C·
31

64
81

12
77

 4
1 _

 
-
-

-
-
-
-

-
-

-
-

-
-

<
{ 

I 
°

C
31

64
71

11
75

 3
1-

-
-
-
-
-

-
-

-
-
-

-
-
-
-

-
34

 
c: 

if
! 

.2
 

I 
I 

1
. 

O
za

w
a

m
e

lla
 t

u
rg

id
a

 
31

. 
S

ch
u

b
e

rt
e

lf
a

 s
p

. 
cl

. 
S

. 
a

cu
ta

 
(f

)w
 

"' 
I 

::
>~
 

;g
 

I 
I 

2.
 

W
e

d
e

km
d

e
llm

a
 u

ra
llc

a
 

3
2

. 
W

e
d

e
km

d
e

lll
n

a
 u

ra
llc

a
 l

o
n

g
a

 

0
0

 
~
 

I 
J

. 
W

. 
la

ta
 

33
. 

F
u

su
lin

e
fla

 d
e

ve
xa

 

a:
:::

:; 
" 

I 
I 

4
. 

N
e

o
st

a
ff

e
fla

 s
u

b
q

u
a

d
ra

ta
 

3
4

. 
F

. 
th

o
rs

te
m

ss
o

m
 n

. 
sp

. 

W
(f

) 
"' 

I 
5

. 
P

se
u

d
o

e
n

d
o

th
yr

a
 s

tr
uv

e1
 

3
5

. 
O

za
w

a
m

e
fl

a
 m

o
sq

u
e

n
si

s 
lL

W
 z

~ 
I 

I 
6.

 
P

. 
ho

fm
en

s1
s 

3
6

. 
S

ch
u

b
e

rt
e

fla
 o

b
sc

u
ra

 m
o

sq
u

e
n

s1
s 

z
O

 <l
'. 

{g
 

E
 

I 
7

. 
P

. 
p

ro
b

a
tu

s 
37

. 
F

u
su

fin
e

lla
 f

u
g

a
x 

o
-

:J
 .

s 
I 

I 
8

. 
P

. 
pr

eo
br

a1
en

sk
y1

 
3

8
. 

F
. 

su
b

p
u

lc
h

ra
 s

u
b

m
e

so
p

a
ch

1
s 

C
lJ

Z
 0

.,
,,

 
I 

9.
 

S
ta

ff
ef

la
 m

o
e

lle
n

 
3

9
. 

F
. 

ra
ra

 
a

::
:;

 0
 

{g
 

I 
I 

1 
O

. 
S

. 
p

se
u

d
o

sp
h

a
e

ro
id

e
a

 
4

0
. 

F.
 

sc
h

w
a

g
e

rm
o

1
d

e
s 

<
{ 
>

 ~
~
 

u
o

 
1

1
. 

W
ed

ek
m

de
flm

a 
p

se
u

d
o

m
a

tu
ra

 
41

 .
 

F.
 j

a
m

e
se

n
s1

s 

w
U

 
I 

I 
1

2
. 

W
. 

m
at

ur
a 

4
2

. 
F.

 
su

b
e

lli
p

tl
ca

 n
. 

sp
. 

_
_

,(
{

) 
I 

1
3

. 
P

se
u

d
o

e
n

d
o

th
yr

a
 1

a
z

ve
ns

1s
 

4 
3

. 
F.

 
ze

lle
ri

 
o

O
 

!!!
 

I 
I 

14
. 

S
ch

u
b

e
rt

e
lfa

 l
a

ta
 

4
4

. 
N

e
o

s
ta

ff
e

lla
 s

ph
ae

ro
1d

ea
 

O
::

:i
 

~
 

I 
::::;

 a
: 

"' 
I 

I 
1

5
. 

S
. 

gr
aC

lll
S

 
45

. 
W

e
d

e
km

d
e

lfm
a

 s
p 

A
 

w
 

~
 

I 
16

. 
F

u
su

lm
e

lla
 p

ra
e

co
la

n
ia

e
 

4
6

. 
O

za
w

a
m

e
lla

 p
se

u
d

o
a

n
g

u
la

ta
 

CL
 

{g
 

I 
I 

1
7

. 
F

 
su

bc
o

la
ni

ae
 

4 
7

. 
F

u
su

lm
e

lla
 p

se
u

d
o

b
o

ck
i 

ov
01

de
s 

CL
 

.s: 
I 

•
C

31
90

10
11

80
i-

-
-

-
-

-
-
-

-
-

-
-

-
1

8
. 

W
e

d
e

km
d

e
llm

a
 q

ua
s1

cy
lm

d
n

ca
 n

. 
sp

 
4

8
. 

F
. 

e
o

p
u

lc
h

ra
 

-
2

-
::>

 
.,,, 

I 
I 

•
C

 31
90

11
11

15
51

-
-
-
-

-
-
-

-
-
-

-
-
-
-

-·-
33

 
1

9
. 

F
us

ul
m

e/
fa

 p
se

u
d

o
b

o
ck

1
 

4
9

. 
F

. 
ca

b
e

za
se

n
s1

s 

~ 
D

 
I 

31
 

32
 

2
0

. 
F

. 
ta

is
h

a
ku

e
n

s1
s 

5
0

. 
F.

 n
e

va
d

e
n

s1
s 

~
 

I 
I 

21
. 

F
. 

sp
. 

B
 

5
1.

 
S

ch
u

b
e

rt
e

lf
a

 l
a

ta
 e

fl!
p

ti
ca

 
I 

22
. 

N
e

o
st

a
ff

e
fla

 k
ho

tu
ne

ns
1s

 
52

. 
F

u
su

lm
e

lla
 d

av
1e

s1
 
n 

sp
. 

I 
I 

o
C

 31
89

21
11

89
 D

I -
-

-
-
-
-
-
-

-
-
-
-

-
-
-
-

2
3

. 
W

ed
ek

m
de

flm
a 

p
u

fc
h

ra
 n

 
sp

 
5

3
. 

F
. 

m
os

qu
en

s1
s 

I 
-

-
-

-
=

 ~
:
-2

·1-
2°
s-
2°9

-J
o 

•c
 11

89
11

1
18

15
! 

-
-

-
-
-
-
-

-
2

4
. 

S
ta

ff
e

lla
 m

oc
ha

en
s1

s 
54

. 
F

 
la

m
u

la
 

•
C·

31
89

0(
1

18
2 

91 
-

-
-

-
-
-

-
-
-

-
-
-

-
-
-

-
-

· 
2

6
 

25
. 

S
ch

u
b

e
rt

e
fla

 t
e

xa
n

a
 

55
. 

F
. 

su
b

p
u

lc
h

ra
 

I 
24

 2
5 

26
. 

E
o

st
a

ff
e

lfa
 a

m
p

/a
 

56
. 

F.
 

su
b

co
fa

n
ia

e
 d

e
cu

rt
a 

I 
I 

•
C

31
88

51
11

75
3!

-
-

-
-

-
-
-

-
-
-

-
-

-
2

7
. 

P
se

u
d

o
e

n
d

o
th

yr
a

 m
e

ls
e

n
i 

5
7

. 
P

se
u

d
o

e
n

d
o

th
yr

a
 s

p 
A

 

I 
I 

0
C

 31
88

41
11

70
 7

1 
_ 

-
-

-
-

-
-
-

-
-

-
-

-
-

-
-

28
. 

P
. 

e
lle

sm
e

re
n

s1
s 

n 
sp

 
5

8
. 

F
u

su
lm

e
fla

 s
p

. 
A

 

I 
•

C
31

88
31

11
69

11
-

-
-

-
-

-
-

-
23

 
29

. 
P

. 
ra

ra
 

5
9

. 
B

e
e

d
e

m
a

 e
le

g
a

n
s 

d
e

cu
rt

a
 

c 
I 

I 
•

C
31

88
20

16
61

1
-

-
-

-
-

-
-

-
-

-
-

-
-

-
3

0
. 

M
1J

le
re

/la
 s

p 
c

l 
M

 
p

o
rc

u
p

m
e

n
s1

s 
6

0
. 

F
u

su
fm

e
lla

 p
ok

o1
am

1e
n

s1
s 

°
C3

18
81

11
16

3 
4) 

-
-

-
-

-
-

I 
22

 
I 

I 
•

C
 31

14
61

11
57

 0
1 

-
-

-
-
-

G
S

C
 l

o
c

a
lit

y 
n

u
m

b
e

r 
(d

is
ta

n
ce

 m
 m

e
tr

e
s 

I 
•

C
 32

14
51

11
51

41
 -

-
-

-
-
-

-
-
-

-
-

-
-

-
-

-
a

b
o

ve
 b

a
se

 o
f 

N
a

n
se

n
 F

o
rm

a
ti

o
n)

 
c 3

) 7
91

11
6'

' 9
1 

I 
I 

•
C

32
l4

41
11

47
91

-
19

 2
0 

2
1 

I 
I 

I 
M

e
!r

e
s 

I 
3

0
 

B
 

I I 

•
C3

21
35

11
11

0
41

-
-

-
-

-
-

-
-

-
-
-

-
-

-
-

-
-

•
C

 32
13

41
11

17
41

-
-

-
~ 

~F
 _

 _ 
_ 1_ 

=r=
, =·

 -16
-1

7 

18
 

A
 

•
C

 32
13

11
11

14
 3

1
-

I 
I 

•
C

 32
13

01
11

09
 8

1 
-

.c
 31

12
91

11
08

 5
! 

-
-

-
-

-
-

-
-

-
13

 1
4 

15
 

.~
 um

::
rn
~ ii

-
-

5 
6 

7 
8 

9 
1

0
1

1
1

2 
a 

I 
G

SC
 

V
l 

F
ig

ur
e 

5.
 R

an
ge

 c
h

ar
t 

fo
r 

up
pe

r 
M

os
co

vi
an

 (
D

es
m

oi
ne

si
an

) 
fu

su
li

na
ce

an
s 

fr
o

m
 t

he
 t

yp
e 

ar
ea

 o
f 

th
e 

N
an

se
n 

F
o

rm
at

io
n 

on
 n

or
th

er
n 

E
ll

es
m

er
e 

Is
la

nd
. 



matrix characterized by phylloid algal, mould-collapse 
fabrics. Some submarine cement may be present. Overall, 
this succession is simi lar to others where phylloid algal 
plates are more common in the upper part, but may not 
represent a complete shallowing-upward succession, 
because it lacks the upper grainsto ne (GSC locs. 
C-3 l 890-C-3 1902). The following fusulinaceans were 
found: Eostaffe//a amp/a (Thompson), Fusulinella devexa 
Thompson, Mi/lerella sp. cf. M. porcupinensis Ross, 
Pseudoendothyra e//esmerensis n. sp., P. holmensis (Ross 
and Dunbar), P. nielsoni (Ross and Dunbar), P. probatus 
(Durkina), P. rara (Grozdilova), Schuberte//a gracilis 
Rauser, S. texana (Thompson), S. sp. cf. S. acuta Rauser, 
Staffella mochanensis van Ginkel, S. moelleri Ozawa, S. 
pseudosphaeroidea Dutkevich, Wedekindellina /ata 
Thompson, W. matura Thompson, W. uralica 
(Dutkevich), and W. ura/ica longa (Dutkevich). 

Subunit C (36 m/ (117 ft. thick) 

The lower part of this sequence is composed of 
abraded alga l bioclasts, Tubiphytes, and crinoidal and 
foraminifera l grainstones, with calcite spar cement. The 
most common abraded grains include phylloid algal 
plates . This lower interval grades up into a submarine­
cemented foraminiferal packstone to wackestone with 
phylloid algal mould-collapse fabrics. The top of the 
sequence is a recrystallized (and possibly an originally 
submarine-cemented) coarse, micr itized bioclastic, 
crinoidal, algal, foraminiferal grainstone to packstone. 
Overall, this success ion closely resembles a relatively 
shallow, but shallowing-upward or shoaling parasequence 
(GSC loc s. C-32144-C-3!885). The following 
fusulinaceans were found: Fusulinel/a praecolaniae 
Safonova, F. pseudobocki Lee and Chen, F. subcolaniae 
Reitlinger, F. taishakuensis Sada, F. sp. B., Neostaffella 
khotunensis Rauser , Schubertella gracilis Rauser, S. /ata 
Lee and Chen, Staffella moelleri Ozawa, S. 
pseudosphaeroidea Dutkevich , Wedekindellina /ata 
Thompson, W. matura Thompson, W. pu/chra n. sp., W. 
quasicylindrica n. sp., and W. uralica (Dutkevich). 

Subunit B (21 m/ 69 ft. thick) 

No fusulinaceans were collected from this sequence, 
which contains submar ine-cemented , subpeloidal, 
phylloid algal, foraminiferal wackestone to floatstone , 
with submarine cement infilling phylloid algal moulds. 

Subunit A (20.7 m/ 68 ft. thick) 

This sequence includes a variably submarine-cemented, 
foraminiferal, algal wackestone to packstone (to cement 
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boundstone) at the base, grading up through crinoidal, 
foraminiferal packstone, to a micritized bioclast (mollusc, 
algal plate), foraminiferal grainstone to submari ne­
cemented boundstone. Micritized grains and grainstone 
textures are consistent with the upper part of 
shallowing-upward seq uences (GSC locs. C-32!21-
C-32135). The following fusulinaceans were found: 
Fusulinel/a praeco/aniae Safonova, F. subcolaniae 
Reitlinger, Neostaffella subquadrata Grozdilova and 
Lebedeva, Ozawainel/a turgida Sheng, Pseudoendothyra 
holmensis (Ross and Dunbar), P. jazvensis (Grozdilova 
and Lebedeva), P. preobrajenskyi (Dutkevich), P. 
probatus (Durkina), P. struvei (Moeller), Schubertella 
graci/is Rauser, S. /ata Lee and Chen, Staffel/a moelleri 
Ozawa, S. pseudosphaeroidea Dutkevich, Wedekindellina 
/ata Thompson, W. matura Thompson, W. pseudo­
matura Ross and Tyrrell, W. uralica (Dutkevich), and W. 
quasicylindrica n. sp. 

PALEOENVIRONMENT 

During Desmoinesian time, carbonate strata in the 
Nansen type area were deposited between a shallow water 
shelf to the north and a slightly deeper shelf slope to the 
south . Changes in deposition from shelf to slope are 
clearly indicated by changes in the character of carbonate 
rocks and their fossils. 

Carbonates from the relatively shallow water shelf are 
mainly grainstone with calcite spar cement, phylloid 
algal-foraminiferal packstone, foraminiferal-algal­
crinoidal-micritized grain packstone, foraminiferal­
bryozoan-crinoidal wackestone and oolite. In general, 
oolites are deposited in shallow water environments under 
high energy conditions, such as strong and continued 
wave action. Grainstone with calcite spar cement, 
foraminiferal-algal-crinoidal-micritized grain packstone 
and phylloid algal-foraminiferal packstone are formed in 
shallow water in a moderately high to high energy 
environment. 

Carbonates from the shelf slope include wackestone, 
packsto ne, grainstone, rudstone, boundstone, and 
floatstone, with spectacular submarine cement fabrics. 
Submarine diagenetic fabrics are preferentially developed 
in shelf margin , reefal, and shelf foreslope to toe-of-slope 
environments. It is worth noting that reefs and mounds 
are common in shelf margin and shelf slope positions in 
the Desmoinesian interval. They were constructed mainly 
of phylloid algae and plates of Palaeoaplysina, and are 
characterized by pervasive submarine cements in 
platestone textures. 



The fusulinacean faunas in the shallow water shelf 
environment are similar to those in the slightly deeper 
shelf slope and include representatives of Beedeina, 
Eostaffe//a, Fusuline//a, Mi//ere//a, Neostaffe//a, 
Ozawaine//a, Schuberte//a, Staffe//a, and Wedekinde//ina . 
Fusuline//a is the most common form; at least 25 species 
and subspecies of the genus (41.7 % of the total 
fusulinacean fauna) have been recovered. Conversely, 
Beedeina is rare and only one species is known from the 
Desmoinesian succession. 

It is of particular interest that Beedeina and Fusu/ina, 
which are abundant and diverse in tropical and 
subtropical areas characterized by warm, shallow, and 
open marine conditions, are of exceedingly low diversity 
in Arctic areas such as Ellesmere Island, Ward Hunt 
Island, Greenland, Spitsbergen, and probably Alaska, as 
well as the Yukon Territory and central British Columbia. 
As far as we know, upper Moscovian (Desmoinesian) 
strata are known to contain only two species of Beedeina 
in central British Columbia and Greenland, and only one 
species on Ellesmere and Ward Hunt islands. Moreover, 
only one species of Fusulina is known from Alaska and 
only a few species from Ellesmere Island. Neither 
Beedeina nor Fusu/ina has been reported from upper 
Moscovian strata in Spitsbergen. 

During Desmoinesian time the paleolatitudes for the 
present Arctic area (Fig. 6) may have been between 25 to 
40 north (Smith et al., 1981; Ross and Ross, 1985; Lin, 
1987). It appears that the relatively cool temperature of 
sea water in the Arctic area was r:ot favourable for the 
general dispersal of species of Fusulina and Beedeina. 
Evidently, representatives of Fusuline//a, Wedekinde//ina, 
Pseudoendothyra, Schuberte//a, Neostaffe//a, 
Ozawaine//a, and Staffe//a were better adapted than other 
genera to the warm temperature, latitudinal climatic zone 
that characterized the Arctic at that time. 

To conclude, the lithological and paleontological 
character of Desmoinesian strata in the type area of the 
Nansen Formation suggest deposition in a transitional 
"belt" between shallow water shelf and shelf slope. As a 
result of eustatic sea-level fluctuations, the sedimentary 
environment changed continuously from early to late 
Desmoinesian time, and repetitive depositional cycles 
occurred as deposition shifted from the shallower water 
shelf, toward the shelf margin, and onto the shelf slope. 
The temperature of the water was probably slightly cooler 
than that of the Tethys, Ural, and Midcontinent seaways; 
perhaps warm temperate in contrast to tropical and 
subtropical (Fig. 6). 

FUSULINACEAN ZONES 

Fusulinaceans are abundant and widely distributed 
throughout the Desmoinesian (upper Moscovian) interval 
of the Nansen Formation in the type area. The fauna is 
characterized by numerous species of Fusu/ine//a, 
Pseudoendothyra, and Wedekinde//ina, and a species of 
Beedeina; Fusu/ina is absent. Two informal range zones 
can be distinguished. In ascending order, they are the 
Wedekinde//ina /ata-Wedekinde//ina ura/ica longa zone, 
and the Fusu/ine//a eopu/chra zone. 

Wedekindellina lata-Wedekindellina uralica longa zone 

This zone includes Subunits A through G in the type 
area of the Nansen Formation (Fig. 5). Its base is 
determined by the first occurrence of Wedekinde//ina /ata 
and / or W. ura/ica, and its top by the first occurrence of 
Fusu/ine//a eopu/chra. It is characterized by a diverse and 
abundant assemblage of fusulinaceans, including 46 
species, subspecies, and unnamed species of 9 genera, in 
which 33 species and subspecies are restricted to the 
present zone and 13 species, subspecies, and unnamed 
species extend into the upper zone. The underlying zone 
in the Nansen type section has not yet been studied in 
detail. 

The genus Wedekinde//ina is the most important taxon 
in this zone, and is represented by eight species and 
subspecies. The dominant species, Wedekinde//ina /ata 
Thompson, is a highly significant form originally 
described from the middle Desmoinesian succession on 
Ward Hunt Island by Thompson (1961). Wedekinde//ina 
ura/ica /onga (Dutkevich), another dominant form, was 
first described by Dutkevich (1934) from the upper part 
of the Moscovian succession on the western slope of the 
Middle Urals, U.S.S.R. Since then, it has been reported 
from the following localities and horizons: the 
Podolsky to Myachkovsky horizons on the Russian 
Platform (Rauser-Chernoussova et al., 1951; 
Rauser-Chernoussova, 196la), the Sulsky Horizon 
(Myachkovian) in northern Timan (Lebedeva, l 966a), the 
Fusu/ina Zone of the Passage Beds in Spitsbergen 
(Forbes, 1960), and the Wedekinde//ina Zone in northeast 
Greenland (Ross and Dunbar, 1962) . Wedekinde//ina 
ura/ica (Dutkevich) is a common species in the Podolsky 
to Myachkovsky horizons in the Russian Platform 
(Rauser-Chernoussova et al., 1951; Rauser­
Chernoussova, 196la; Lebedeva, 1966a) and in the 
Podolsky horizon in the Urals (Chuvashov et al., 1984). 
Wedekinde//ina matura Thompson was reported by 
Thompson (l 945a) from the Fusulina Zone of the 
Younghall Formation in northwestern Colorado. 
According to Ross and Tyrrell (1965), W. pseudomatura 
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Ross and Tyrrell is known to occur in the Fusulina­
Beedeina Range Zone in Arizona where it is associated 
with Wedekinde/lina euthysepta (Henbest), Beedeina 
pattoni Needham, and B. mesca/ensis Ross and Tyrrell. 

Fusuline//a dominates the Wedekinde/!ina /ata­
Wedekindel!ina uralica /onga zone, where it is represented 
by 14 species, subspecies, and unnamed species. Most of 
these forms extend upward into the overlying Fusu/ine//a 
eopu!chra zone, and only the three following species are 
restricted to this lower zone. Fusu/ine//a subco /aniae 
Reitlinger occurs in the uppermost part of the Kashirsky 
horizon in the Russian Platform (Reitlinger, 1961). 
Fusulinel/a schwagerinoides (Deprat) is a widespread 
species in the Ural and Tethyan realms and occurs in the 
upper part of Huanglong and Penchi formations, the 
upper part of the Podolsky and Myachkovsky horizons 
and their corresponding horizons in China, the Soviet 
Union, and northern Vietnam (Deprat, 1913; Lee, 1927; 
Lee et al., 1930; Reitlinger, 1961; Sheng et al., 1976; 
Chuvashov et al., 1984). Fusu!ine!/a jamesensis 
Thompson, Pitrat and Sanderson was originally reported 
from the Cache Creek Group in central British Columbia 
(Thompson et al., 1953). Later, it was found in the upper 
part of the Fusuline//a Zone of the Hida Massif, Japan 
(Igo , 1957). 

The other species of Fusuline /!a in this zone are 
distributed throughout the Desmoinesian (upper 
Moscovian) interval of the Nansen Formation in the type 
area , and most of them are also common species in upper 
Moscovian or Desmoinesian successions elsewhere in the 
Soviet Union, the United States, Canada, China, and 
Japan. For instance, Fusu!ine//a praeco/aniae Safonova 
(=F. vozhga/ensis Safonova) is a zonal guide fossil for 
the Fusu/ine//a co/aniae-F. vozhga/ensis-Fusu!ina 
kamuensis Zone from the Podolsky horizon in the Soviet 
Union (Ivanova et al., 1979). It also occurs in the Aoqu 
Group of the Middle Carboniferous in Tibet (Wang et al., 
1981). Fusuline//a pseudobocki Lee and Chen is widely 
distributed in the upper part of the Huanglong 
Formation, and in the lower part of the Myachkovsky 
horizon and equivalent beds in China, Japan, and the 
Soviet Union (Lee et al., 1930; Toriyama, 1947; 
Rauser-Chernoussova et al., 1951; Rauser-Chernoussova, 
1961 a, b; Sheng, 1958; Grozdilova and Lebedeva, 1960; 
Bogush, 1963; Sheng et al., 1976; Lin et al., 1977). 
Fusuline//a rara Schlykova has been reported from the 
Podolsky to Myachkovsky horizons in the Russian 
Platform (Schlykova, 1948; Rauser-Chernoussova et al., 
1951; Rauser-Chernoussova, 1961 a, b), the Sulsky 
horizon (Myachkovian) in northern Timan (Lebedeva, 
1966a, b) and the Podolsky horizon in the Urals 
(Chuvashov et al., 1984). Fusu!inel!a subpu/chra 
submesopachis Putrja was described from the "L5" to 
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'' L6" units in the upper Moscovian sequence in the 
Donbass in the Soviet Union. 

Fusuline//a taishakuensis Sada also occurs in the 
Fusuline//a Zone of the Taishaku Limestone in western 
Japan (Sada and Yokoyama, 1970). Fusuline//a devexa 
Thompson was first described from the Cuchillo Negro 
Formation in southern New Mexico (Thompson, 1948), 
and, later , it was regarded as an assemblage subzonal 
fossil in the lowermost part of the Assemblage Zone in 
Arizona by Ross and Sabins (1965). 

Fusuline//a ze//eri Thompson is another important 
species described by Thompson (1961) from the middle 
Desmoinesian succession on Ward Hunt Island, where it 
occurs in association with Wedekinde//ina /ata, 
Neostaffe //a wardensis, and Beedeina huntensis. 
Fusu/ine//a f ugax Thompson is one of the oldest known 
species of the genus and it ranges upward from the lower 
part of Middle Pennsylvanian (Thompson, 1948). 

Neostaffe//a is represented by three species in the 
Wedekinde/lina /ata-Wedekinde//ina ura!ica longa zone. 
Among them, Neostafje//a sphaeroidea is a particularly 
important form. It has a rather limited stratigraphic range 
within the Podolsky and Myachkovsky horizons and 
correlative beds, but it has a wide geographic distribution 
in the Soviet Union, China, Japan, Greenland, 
Spitsbergen, and Spain (Lee, 1927, Lee and Chen, 1930; 
Grozdilova and Lebedeva, 1950; Rauser-Chernoussova 
et al., 1951; Rauser-Chernoussova, 196la, b; Igo, 1957; 
Sheng, 1958; Forbes, 1960; Ross and Dunbar, 1962; 
Ginkel, 1965; Lebedeva, 1966a; Chuvashov et al., 1984). 
The two others are long-ranging species; N. subquadrata 
Grozdilova and Lebedeva is known from the Vereisky 
and Kashirsky horizons (Grozdilova and Lebedeva, 1950; 
Rauser-Chernoussova et a l., 1951; Rauser-Chernoussova, 
1961a, b; Chuvashov et al., 1984) and N. khotuensis 
Rauser from the Kashirsky and Podolsky horizons in the 
Soviet Union (Rauser-Chernoussova et al., 1951; 
Rauser-Chernoussova, 1961a, b; Chuvashov et al., 1984) 
and equivalent strata in North China (Sheng, 1958). 

In addition to the four genera mentioned above, eight 
species of Pseudoendothyra, three species of Staff et la, 
three species of Ozawaine//a, and five species of 
Schuberte//a also occur in this zone . Most of these 
species, however, are long ranging and are only of minor 
value for age determination. For instance, Pseudo­
endothyra probatus (Durkina), P. jazvensis (Grozdilova 
and Lebedeva), P. rara (Grozdilova), and P. struvei 
(Moeller) are known from strata as old as late Early 
Carboniferous or early Middle Carboniferous in the 
Soviet Union (Moeller, 1879; Grozdilova and Lebedeva, 
1950; Rauser-Chernoussova et al., 1951; Durkina, 1959; 



Rosovskaya, 1963). Pseudoendothyra preobrajenskyi 
(Dutkevich) has been reported from the Kashirsky to 
Myachkovsky horizons in the Russian Platform and in 
the Urals (Dutkevich, 1934; Rauser-Chernoussova et al., 
1951; Grozdilova and Lebedeva, 1954, 1961). Pseudo­
endothyra nielseni (Ross and Dunbar) and P. ho/mensis 
(Ross and Dunbar) were described from the 
Prof usulinella priscoidea Zone in Greenland (Ross and 
Dunbar, 1962). Moreover, Eostaffella amp/a (Thompson) 
and Millerella porcupinensis Ross have been reported 
from the Millerella Zone in Kansas, and from the 
Pseudostaffella yukonensis Assemblage Zone in northern 
Yukon Territory, respectively (Thompson, 1944, 1948; 
Ross, 1967b). 

Staffel/a pseudosphaeroidea Dutkevich was originally 
described from the Upper Carboniferous in the western 
slope of the Middle Urals (Dutkevich, 1934). It also 
occurs in Bashkirian strata in the Russian Platform 
(Rauser-Chernoussova et a l ., 1951) and in the 
Myachkovsky horizon in the Urals (Chuvashov et al., 
1984), from the Profusulinella priscoidea Zone to the 
Wedekindellina Zone of the Lower Marine Group in 
Greenland (Ross and Dunbar, 1962) , and from the 
Profusulinel/a Zone to the base of B subzone of the 
Fusulinella Zone in Spain (van Ginkel, 1965). Staffella 
mochaensis van Ginkel occurs in the Protriticites Zone of 
the Cristobal Formation in Spain (van Ginkel, 1965). 
Staffel/a moelleri Ozawa was first reported from the 
Akiyoshi Limestone at Akiyoshi, Japan (Ozawa, 1925), 
and subsequently, from the Bashkirian to Myachkovian 
horizons in the Soviet Union (Rauser-Chernoussova 
et al., 1951; Chuvashov et al., 1984) and in pebbles from 
the Upper Permian conglomerates of the northern part of 
Itsnkaichi, Tokyo, Japan (Toriyama, 1958). 

Ozawainella pseudoangu/ata (Putrja) was first reported 
from the Kashirsky to Myachkovsky horizons in the 
Russian Platform and the Urals (Putrja 1939, 1956; 
Rauser-Chernoussova et al., 1951) but it also occurs in 
the Fusu linella-Fusulina Zone of Sink iang, China 
(Chang, 1961). Ozawainel/a mosquensis ( = 0. vozhga/ica 
Safonova) is a widespread species; it occurs from the 
Vereisky to Myachkovsky horizons in the Russian 
Platform (Rauser-Chernoussova et al., 1951), in the 
Fusulina quasicy/indrica Subzone of the Fusulinella­
Beedeina Zone near Nanjing in South China (Sheng et al., 
1976), in the Penchi Formation in North China (Sheng, 
1958) and from the Profusulinella priscoidea Zone to 
Wedekindellina Zone in Greenland (Ross and Dunbar, 
1962). Ozawainel/a turgida Sheng ( = O? arctica 
Thompson) is a common species in the Penchi Formation 
of North China (Sheng, 1958), and is a lso known from 
the middle Desmoinesian succession on Ward Hunt Island 
(Thompson, 1961) and from the Profusulinel/a prisca 
timanica Zone in North Thailand (Igo, 1972). 

Schubertel/a texana (Thompson) and S. lata Lee and 
Chen are long-ranging and widespread species. The 
former occurs in the upper part of the Marble Falls 
Limestone in Texas (Thompson, 1947), in the Kashirsky 
horizon in Russian Platform (Rauser-Chernoussova et al., 
1951 ), and at the top of subzone B of the Prof usulinella 
Zone in Spain (van Ginkel, 1965). The latter occurs in the 
Huanglong Limestone and in the Penchi Formation in 
China (Lee and Chen, 1930; Sheng, 1958) , from the 
Kashirsky to the Myachkovsky horizons in the Russian 
Platform and the Donetz Basin (Rauser-Chernoussova 
et al., 1951; Putrja, 1956), from the Profusu/inella Zone 
to the B subzone of the Fusulinella Zone i!l Spain (van 
Ginkel, 1965), and from the upper part of the Fusulinella 
Zone of the Hida Massif and from the " It I" to " It 2" 
zones of western Shikoku in Japan (Igo, 1957 ; Ishii, 
1962) . Schubertel/a gracilis Rauser and S. acuta Rauser 
range from the Vereisky to Podolsky horizons in the 
Russian Platform (Rauser-Chernoussova et al., 1951 ), but 
S. acuta is also known in the Penchi Formation in North 
China (Han, 1980) . Schubertella obscura mosquensis 
Rauser was first reported from the Bashkirian to 
Kashirian succession in the Ru ssian Platform 
(Rauser-Chernoussova et al., 1951 ), and subsequently 
from the top of subzone A in the Prof usulinella Zone in 
Spain (van Ginkel, 1965). 

Although this zone contains some species that 
flourished in early Moscovian or even earlier, in 
Bashkirian or possibly in Early Carboniferous time, the 
majority of species are Podolian to early Myachkovian; 
that is, early Desmoinesian species. Therefore, the 
Wedekindellina /ata- Wedekindellina uralica longa zone is 
correlated with the upper Moscovian (Podolian), which is 
equivalent to the lower Desmoinesian. 

It is worth noting that directly below the 
Wedekindellina /ata-Wedekindellina uralica longa zone; 
that is, for a few hundred metres below the 1105 m level 
in the " Glacier Section" of the Nansen Formation 
(Fig. 3), our fusulinacean collections are sparse. 
Nevertheless, a few scattered, rather primitive 
representatives of Wedekindellina occur in that interval. 
Because Wedekindellina does not occur in pre-Podolian 
strata in the Soviet Union, it is entirely possible that 
future studies will show that Podolian, and therefore 
Desmoinesian, strata might extend a considerable 
strat igraphic distance, perhaps a few hundred metres 
below the 1105 m limit suggested in this report. 
Nevertheless, we are of the opinion that primitive forms 
of Wedekindellina occur in the lower Moscovian (that is, 
pre-Podolian strata in the Nansen Formation), and that 
the lowest Podolian strata in the Nansen Formation are 
recognized by abundant and diverse Wedekindellina, 
particularly abundant W. /ata, W. ura/ica, and W. ura/ica 
longa. 
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Fusulinella eopulchra zone 

This zone is equivalent to beds H through L in the type 
area of the Nansen Formation (Fig. 5), with the lower 
boundary marked by the first occurrence of Fusulinella 
eopulchra and the upper boundary by the first occurrence 
of Pseudofusuline/la. It is characterized by the occurrence 
of various species of Fusulinella, abundant both in 
numbers of individuals and variety of species, and a few 
species of Beedeina, Pseudoendothyra, and Staffella. 
Wedekindellina, Neostaffella, and Fusulina are 
exceedingly rare or absent. There are 27 species and 
subspecies belonging to four genera in this zone, of which 
13 species and subspecies range up from the underlying 
Wedekindellina /ata- Wedekindellina ura/ica longa zone. 
The Fusulinella eopu/chra zone comformabty overlies the 
Wedekindellina lata-Wedekindellina uralica longa zone 
and is conformably overlain by beds of Kasimovian age 
containing Pseudofusulinella. 

Fusulinella is the predominant genus in the zone and it 
includes 22 species, subspecies, and unnamed species 
(about 81.50Jo of the total species composition of the 
entire zone). Eleven species and subspecies, however, 
extend upward from the underlying Wedekindel/ina 
/ata-Wedekindellina uralica longa zone. The most 
common species, Fusulinella eopu/chra Rauser, is well 
known from the Arctic, Ural, and Tethyan provinces, and 
occurs in the Fusulinella bocki-Fusulinella 
eopulchra-Fusulina subcylindrica Zone of the 
Myachkovsky horizon in the Russian Platform and in the 
Urals (Rauser-Chernoussova et al., 1951; Rauser­
Chernoussova, l 96la, b; Chuvashov et al., 1984), from 
the Sulsky to Burkemsky horizons (Myachkovian) in 
central Timan (Lebedeva, l 966a, b), the Middle 
Carboniferous of Qinghai and Hubei provinces, China 
(Sheng and Sun, 1975; Lin et al., 1977), from the 
Profusu!inella priscoidea Zone to the Wedekindellina 
Zone of the Lower Marine Group in northeastern 
Greenland (Ross and Dunbar, 1962), and the Fusulina 
Zone of the Passage Beds in Spitsbergen (Forbes, 1960). 
Fusulinel/a pokojamiensis Lebedeva is also a very 
important form and occurs at the top of the zone. In 
central Timan and the Urals, this species together with F. 
bocki, F. eopu/chra, F. praebocki, F. pseudobocki, F. 
pulchra, F. rara, and F. subpu/chra, form a distinctive 
fusulinacean fauna, representing the Myachkovian 
(Sulsky and Burkemsky horizons) (Lebedeva, l 966b; 
Chuvashov et al., 1984). Fusulinella pseudobocki ovoides 
Rauser and F. mosquensis Rauser are common species in 
the Ural and Tethyan provinces and occur in the 
Myachkovsky horizon of the Russian Platform, the Urals 
and Central Asia in the Soviet Union (Rauser­
Chernoussova et al., 1951; Rauser-Chernoussova, l 96la, 
b; Bogush, 1963; Chuvashov et al., 1984), and in the 
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upper part of the Huanglong Formation in south China 
(Sheng et al., 1976). Fusulinella subcolaniae decurta 
Reitlinger has been described from the Kashirsky to 
Podolsky horizons in the Russian Platform and the 
eastern slope of the Urals (Reitlinger, 1961; Chuvashov et 
al., 1984). Fusulinella subpu/chra Putrja occurs from the 
Kashirsky to the Podolsky horizons in the eastern Donbas 
(Putrja, 1956), but it is restricted to the Sulsky and 
Burkemsky horizons (Myachkovian) in central Timan 
(Lebedeva, 1966b). Fusulinella nevadensis Verville, 
Thompson, and Lokke has been recorded from the 
middle Desmoinesian in Nevada. Fusulinella famula 
Thompson is known from the Cuchillo Negro Formation 
in southern New Mexico and from the Beedeina hayensis 
Subzone of the Horquilla Formation in the Gita 
Mountains of Arizona (Thompson, 1948; Ross et al., 
1965; Ross, l 969a). Fusulinella cabezasensis Ross and 
Sabins has been reported from the upper part of the 
Fusulinella Zone in the Horquilla Limestone in 

southeastern Arizona (Ross and Tyrrell, 1965). 

Beedeina is one of the stratigraphically and 
environmentally most important upper Moscovian 
(Desmoinesian) forms in the world, but in the type area 
of the Nansen Formation, only one species is known: 
Beedeina e/egans decurta (Rauser and Safonova), which 
was originally described from the Myachkovsky horizon 
in the Russian Platform (Rauser-Chernoussova et al., 
1951; Rauser-Chernoussova, 1961a, b). 

In addition to these predominant forms, the 
Fusulinel/a eopu/chra zone contains a few species of the 
long-ranging Schubertella and Pseudoendothyra. 
Schubertel/a /ata el/iptica Sheng occurs in the Penchi 
Formation of North China (Sheng, 1958). Schubertel/a 
gracilis Rauser and Pseudoendothyra preobrajenskyi 
(Dut kevich) range from the Wedekindellina lata­
Wedekindellina uralica longa zone to the Fusulinel/a 
eopulchra zone. 

According to the data mentioned above, it is clear that 
the most important forms in the Fusulinel/a eopu/chra 
zone are common in Myachkovian (middle and upper 
Desmoinesian) strata in the Soviet Union, the United 
States of America, Greenland, Spitsbergen, China, and 
elsewhere. Accordingly, the age of the Fusulinel/a 
eopu/chra zone should be considered equivalent to the 
Myachkovian substage (Figs. 5, 9, and lvanova et al., 
1979). 

BIOGEOGRAPHIC PROVINCES 

Upper Moscovian (Desmoinesian) fusulinaceans 
rapidly evolved and diversified into many specialized 



genera and species. Many of these genera and species are 
restricted to specific geographic areas and formed several 
distinctive fusulinacean faunas (Ross, l 967a); indeed, we 
recognize four fusulinacean biogeographic provinces for 
Desmoinesian time (Fig. 6). 

Arctic Province 

The Arctic Province (Fig. 6) includes the Canadian 
Arctic Archipelago, Greenland, Spitsbergen, and possibly 
also the Yukon Territory and central British Columbia, 
although data from the last two regions are sparse. This 
province extends from the northern part of the 
Cordilleran Geosycline on the Canadian mainland 
northward through the Innuitian Orogen in the Canadian 
Arctic Islands to Spitsbergen on the Barents Shelf. The 
fusulinacean fauna is characterized by abundant species 
of Fusulinel/a, Wedekindellina, Pseudoendothyra, and 
Neostaffella. It is obvious that conditions at the time were 
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not favourable for dispersal of Fusulina and Beedeina, 
and, accordingly, most species of these genera failed to 
reach this province. The fauna in this province could be 
termed the Fusulinella-Wedekindellina-Neostaffella­
Pseudoendothyra provincial fauna . Desmoinesian 
fusulinaceans in this province were reduced in generic 
diversity and had relatively long-ranging species. Many of 
the species were closely related and form what may be 
considered species complexes. 

Midcontinent-Andean Province 

The Midcontinent-Andean Province has four distinct 
Middle Pennsylvanian fusulineacean zones based on the 
stratigraphic ranges of Profusulinella, Fusuline//a, 
Beedeina, and, at the top, Fusulina, which in this 
province have only a slight overlap in their ranges. In 
other provinces, these genera are added consecutively to 
the fauna! assemblage so that there, these genera have 
progressively overlapping ranges. 
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Figure 6. Paleogeographic map showing the distribution of fusu linacean biogeographic provinces during late Middle 
Carboniferous (late Moscovian) time. 

21 



In this province (Fig. 6) , a distinctive fusulinacean 
fauna is represented by highly diverse and abundant 
Fusuline//a, Wedekinde/lina, Beedeina, and Fusulina; 
however, Neostaf fell a and Pseudoendothyra are almost 
entirely lacking. This fauna is generally known as the 
Fusulinella- Wedekindellina-Beedeina-Fusulina provincial 
fauna . It is considered to be related to the Fusuline//a­
Wedekindellina-Neostaffe//a-Pseudoendothyra fauna in 
the Arctic Province, because a number of similar species, 
including Fusu/ine//a a/ta, F. cabezasensis, F. famu/a, F. 
nevadensis, Eostaffe//a amp/a, Wedekindellina matura, 
W. pseudomatura, and others occur in both. This 
province seems to be restricted to central North America 
and the Andean Mountain region, co rresponding 
approximately to the southern part of the Cordilleran and 
Andean geosynclines . 

Tethyan Province 

This province (Fig. 6) is situated from 15 °S to l5 °N of 
the paleoequator and occupies a large territory in 
southern Europe, Central Asia, East Asia, and Southeast 
Asia, corresponding approximately to the Tethyan and 
Cathaysian geosynclines . The fusulinacean fauna in this 
province is marked by diverse and abundant Fusu/inella, 
Neostaffe//a, Beedeina, and Fusulina, and by rare 
Pseudoendothyra; hence , the designation Fusulinella­
Neostaffella-Beedeina-Fusulina provincial fauna. In the 
north ern margi n of the province, however, a few 
representatives of Wedekinde//ina occur. It is worth 
noting that some species in this fauna, such as Fusulinella 
eopulchra, F. pseudobocki, F. schwagerinoides, F. 
taishakuensis, Neostaffella sphaeroidea, Ozawaine//a 
turgida, Schubertella /a ta, S. /at a e//iptica, and others, 
also occur in the Arctic Province, suggesting that the 
Arctic and Tethyan provinces were connected during late 
Moscovian (Desmoinesian) time. 

Ural Province 

This province (Fig. 6) is situated between the Arctic 
and Tethyan provinces, embracing the Russian Platform , 
the Ura ls, and the Donetz Basin, and coincides 
approximately with the Uralian Geosycline. Thi s 
remarkably diverse and abundant fauna is referred to as 
the Fusuline//a-Wedekindellina-Neostaffe//a-Pseudo­
endothyra-Beedeina-Fusulina provincial fauna . With the 
exception of Fusulinella, Ozawainella, and Schuberte//a, 
typ ica l Arctic genera such as Wedekinde/lina and 
Pseudoendothyra, and Tethyan genera such as Beedeina, 
Fusulina, and Neostaffe//a are included, indicating that 
thi s fa una is closely related to both the Arctic and 
Tethyan fa unas. Thus, the faunas in the Ural Province 
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indicate a transition between Arctic and Tethyan faunas. 
Accordingly, this province can be considered transitional 
between the Arctic and Tethyan provinces. 

The distribution of fusulinaceans in the Nansen 
Formation shows that the four fusulinacean provinces 
were not completely isolated during late Moscovian 
(Desmoinesian) time; their patterns seem to reflect 
differentiation on the basis of geographic climatic zones. 
Accordingly, the Arctic Province probably represents the 
warm temperate latitudinal climatic zone; the 
Midcontinent-Andean Province, a western tropical zone; 
the Ural Province, a subtropical climatic zone; and the 
Tethyan Province, an eastern tropical and subtropical 
climatic zone. 

CORRELATION 

Union of Soviet Socialist Republics (Figs. 7-9) 

Upper Moscovian strata are well developed and widely 
distributed in the Russian Platform, the Donetz Basin, 
the Urals , and Middle Asia. The Moscovian stratotype 
occurs in the Moscow Basin, where the upper Moscovian 
substage was subdivided by Ivanova (1926) into the 
Podolsky horizon below and the Myachkovsky horizon 
above. The Podolsky horizon corresponds to the 
Fusuline//a co/aniae-Fusuline//a vozhga/ensis-Fusulina 
kamensis fusulinacean Zone. Fusulinella vozhgalensis 
Safonova (=F. praeco/aniae Safonova) was also found in 
the type area of the Nansen Formation. In addition to 
these species, Neostaffe//a sphaeroidea (Ehrenberg) , 
Wedekinde//ina uralica longa (Dutkevich), W. uralica 
(Dutkevich), Fusulinel/a schwagerinoides Deprat, and 
others were also described from the Podolsky horizon in 
the U.S.S.R. (Rauser-Chernoussova et al., 1951; 
Reitlinger, 1961; Chuvashov et al., 1984). 

The Myachkovsky horizon is characterized by the 
fu sulinacean zone of Fusuline/la bocki-Fusuline//a 
eopu/chra-Fusulina cylindrica. Fusulinella eopulchra 
Ra use r , F. pseudobocki Lee and Chen, F. rara 
Schlykova, and Beedeina e/egans decurta (Rauser and 
Safonova) are the most important elements of this zone 
(Rauser-Chernoussova et a l. , 1951 ; Lebedeva, l 966a, b; 
Chuvashov et al., 1984) and all occur in the Nansen 
Formation in the type area. In addition, other 
Myachkovian forms that have been reported from 
northern Timan, the Urals, and middle Asia, including 
Fusulinella pokojamensis Lebedeva and F. mosquensis 
Rauser and Safonova (Rauser-Chernoussova et al., 1951; 
Bogush, 1963; Lebedeva, 1966a, b), also occur in the type 
Nansen. 



In summary, 31 species and subspecies from the upper 
Moscovian (Desmoinesian) part of the type Nansen 
section are widespread in the Russian Platform, which 
includes the Moscow Syneclise, the Volga-Ural region 
and northern Timan, Donbas, Donetz Basin, and the 
Urals. Accordingly, the late Moscovian fusulinacean 
fauna described herein from the type area of the Nansen 
Formation is more closely related to that of the Ural 
province than to any of the other fusulinacean provinces. 
The Wedekindellina la ta- W. ura/ica /onga zone in the 
Nansen type area can be correlated with the Fusu/ine//a 
colaniae-Fusulinella vozhga/ensis (=F. praeco/aniae)­
Fusu/ina kamensis Zone of the Podolsky horizon. 
Similarly, the Fusulinellina eopu/chra zone in the type 
area can be correlated with the Fusuline//a bocki­
Fusuline/la eopu/chra-Fusu/ina cy/indrica Zone of the 
Myachkovsky horizon in the Moscovian stratotype in the 
Soviet Union. 

Canada (Figs. 7-9) 

Upper Moscovian (Desmoinesian) fusulinacean fauna 
are known from central British Columbia, the northern 
part of the Yukon Territory, and the Canadian Arctic 
Archipelago. 

In central British Columbia, Thompson et al. (1953) 
and Thompson (1965) suggested that the fusulinacean 
fauna from the Cache Creek Limestone-including 
Fusulinella jamesensis Thompson, Pitrat, and Sanderson 
(also known from the type area of the Nansen 
Formation), Akiyoshiel/a toriyamai Thompson, Pitrat, 
and Sanderson, Staffe//a sp., Nankine/la sp., and 
Millerel/a? sp.-is of Middle Pennsylvanian age. This 
stratigraphic unit was derived from an accreted terrane 
and is tentatively correlated with the Wedekinde//ina 
/ata- Wedekinde//ina uralica /onga zone. 

The fusulinacean fauna from the northern part of the 
Yukon is represented by the Fusu/ine//a crowensis 
assemblage. According to Ross (1967b), Fusu/ine//a 
crowensis is of middle and late Derryan age. Therefore, 
the Fusu/ine//a crowensis assemblage may correspond to 
the Wedekindel/ina lata- Wedekindel/ina ura/ica /onga 
zone. 

As indicated earlier, upper Moscovian fusulinacean 
faunas are widely distributed in the Sverdrup Basin , in 
which we include Ward Hunt Island. According to 
Thorsteinsson (1970, 1974), Nassichuk (1975), and 
Nassichuk and Bamber (1978), unnamed species of 
Beedeina, Fusulina, Fusu/inella, Neostaffella, and 
Wedekindellina have been reported from the Hare Fiord, 
Antoinette, Otto Fiord, and Canyon Fiord formations. 

These faunas probably indicate a correlation with the 
Wedekindellina la ta- Wedekindellina uralica /onga zone in 
the type area of the Nansen Formation. 

The fusulinacean fauna from Ward Hunt Island, 
described by Thompson (1961), contains Beedeina 
huntensis (Thompson) (i.e., Fusulina huntensis 
Thompson), Fusu/inella zel/eri Thompson, Ozawainella? 
arctica Thompson (i.e., Ozawainel/a turgida Sheng), 
Neostajfel/a wardensis (Thompson), and Wedekindel/ina 
lata Thompson. Three of these species also occur in the 
type area of the Nansen Formation (Fusu/inella ze/leri, 
Ozawainella? arctica, and Wedekindellina lata). 
Neostafje//a wardensis (Thompson) is similar to 
Neostafjella sphaeroidea (Ehrenberg) from the type area. 
Thus, we believe that the Ward Hunt Island fauna might 
be equivalent to the Wedekindel/ina lata-Wedekinde//ina 
uralica longa zone in the type area of the Nansen 
Formation . 

Greenland (Figs. 7-9) 

The Middle Carboniferous Lower Marine Group in 
northeast Greenland is fully exposed in Holm Land, 
where it consists mainly of alternating units of sandstone 
and limestone. The upper part of the Lower Marine 
Group contains late Moscovian fusulinaceans, including 
Wedekinde/lina uralica longa (Dutkevich) ( = W. 
dutkevichi Rauser and Beljaev), Beedeina paradistensa 
Safonova, Fusu/inella eopulchra Rauser, Neostafjello 
greenlandica Ross and Dunbar, N. sphaeroidea 
(Ehrenberg), Ozawainella mosquensis Rauser, and 
Taitzehoella /ibrovitchi (Dutkevich). It was termed the 
Wedekindel/ina Zone by Dunbar et al. (1962) and 
considered to be equivalent to the Podolsky horizon of 
the upper Moscovian in the Russian Platform. The 
Podolsky horizon includes species such as Fusu/inel/a 
eopulchra, Wedekindellina uralica longa, and 
Neostajfella sphaeroidea, and is similar to the 
Wedekindel/ina lata-Wedekindel/ina ura/ica longa zone 
and the Fusulinella eopulchra zone in the type area of the 
Nansen Formation. 

Spitsbergen (Figs. 7-9) 

Carboniferous fusulinaceans in Spitsbergen occur in 
the Passage Beds of the Campbellryggen Group and in 
the Black Crag Limestone of the Wordiekammen Group 
(Forbes, 1960; Dunbar et al. 1962). The Passage Beds 
contain Eofusu/ina sp. cf. E. triangula (Rauser and 
Beljaev), Fusuline/la eopulchra Rauser, Neostaffella 
sphaeroidea (Ehrenberg), Ozawainel/a sp., Projusulinella 
pararhomboides Rauser and Beljaev, Pseudostafjella sp. 
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cf. P. antiqua (Dutkevich), and Wedekindel/ina sp. This 
fauna was assigned to the Fusulina Zone by Forbes 
(1960). The Black Crag Limestone yie lds Fusulinella 
eopu/chra Rauser, Neostaffella sphaeroidea (Ehrenberg), 
and Wedekindellina sp. In 1962, Dunbar et al. stated that 
the Passage Beds correlate approximately with the 
Profusulinel/a priscoidea Zone of the Lower Marine 
Group, and that the Black Crag Limestone at the base of 
the Wordiekammen Group, containing Wedekindellina, 
correlates with the upper part of the Lower Marine Group 
in Greenland. On the basis of the vertical distribution of 
Neostaffella sphaeroidea (Ehrenberg), Fusulinella 
eopulchra Rauser, and Wedekindellina sp., it is likely that 
the Black Crag Limestone and a part of the Passage Beds 
correlate with the Wedekindellina /ata- Wedekindellina 
uralica longa zone and the Fusulinella eopulchra zone in 
the type area of the Nansen Formation. 

United States of America (Figs. 7-9) 

Desmoinesian strata containing abundant fusulina­
ceans are well known from the U .S.A. and many authors 
have described the fusulinaceans. The type Desmoinesian 
section in Iowa (Thompson, 1934) has yielded Beedeina 
euryteines (Thompson), B. girtyi (Dunbar and Condra), 
B. kayi (Thompson), B. leei (Skinner), B. /u casensis 
(Thompson), B. megista (Thompson), B. problematica 
(Thompson), B. pumila (Thompson), B. stookeyi 
(Thompson), Fusulina eximia Thompson, F. iowensis 
Thompson, F. mysticensis Thompson, Wedekindellina 
dunbari Thompson, W. elfina Thompson, W. euthysepta 
(Henbest), and W. uniformis Thompson. Most of these 
are restricted to the middle and upper parts of the 
Desmoinesian succession. A number of the same species 
are known from elsewhere in Arizona, Illinois, Iowa, 
Kansas, Missouri, New Mexico, Oklahoma, Utah, and 
Wyoming. Dunbar and Henbest (1942) suggested that 
Desmoinesian fusulinaceans can be divided into three 
zones and five subzones in Illinois. The lower, Fusulinella 
Zone, includes the Fusulinel/a iowensis Subzone. The 
middle, Wedekindellina Zone, contains the 
Wedekindellina euthysepta Subzone, which overlaps the 
Fusulina-Beedeina Zone above. The upper, Fusulina­
Beedeina Zone, includes the Beedeina leei Subzone, the 
Beedeina girtyi Subzone, and the Fusulina eximia 
Subzone, in ascending order. The lower limit of the 
Fusulina-Beedeina zone corresponds approximately with 
the base of the Wedekindellina Zone and its upper limit 
does not overlap the Triticites Zone. 

In southeastern Arizona, Ross ( 1973) divided the 
Horquilla Limestone into fourteen " formats " . Formats B 
through G are of Derryan or Desmoinesian age. Format B 
contains middle Derryan species of Fusulinel/a, such as F. 

cochisensis, F. devexa, F. protensa, and F. velmae, and 
species of Pseudostaffel/a. Format C contains upper 
Derryan species of Fusulinel/a, including F. cabezasensis, 
F. dosensis, F. famula, and F. nipperensis, in its lower 
part and lowest Desmoinesian species of Beedeina, such 
as B. arizonensis and B. portalensis, and Wedekindellina, 
such as W. cabezasensis, W. euthysepta, and W. 
pseudomatura in its upper part. Format D has more 
advanced species of Wedekindellina, such as W. henbesti, 
and several species of Beedeina; e.g., B. apachensis, B. 
cedarensis and B. leei. Format E includes a thickly 
fusiform species of Wedekindellina, W. el/ipsoides, and 
several species of Beedeina including B. bowensis, B. 
euryteines, and B. novamexicana. Format F contains 
Fusulina haworthi, F. sp. cf. F. weintzi, and a small 
species of Wedekindellina. In eastern Nevada, Beedeina 
euryteines and Fusulina weintzi are associated with 
Fusulinella a/ta and F. nevadensis. Verville et al. (1956) 
suggested that this fusulinacean assemblage could be 
correlated with middle Desmoinesian rocks from Iowa to 
New Mexico. On the basis of the presence of Beedeina 
euryteines, B. sp. cf. B. weintzi, and B. haworthi, the 
fusulinacean assemblage zones in formats F and G may 
correspond to the Beedeina girtyi Subzone in Illinois. The 
highest strata containing Fusulina are in format G and 
have large subcylindrical and advanced species such as F. 
su/phurensis, which appears to be equivalent in age to the 
highest Desmoinesian Subzone of Iowa and Illinois, the 
Fusulina eximia Subzone. 

The Wedekindellina euthysepta Subzone and the 
Beedeina /eei Subzone in Arizona are probably equivalent 
to the Wedekindellina /ata- Wedekindellina ura/ica longa 
zone of the Nansen Formation on Ellesmere Island. 
Similarly, the Beedeina girtyi Subzone of Illinois and the 
Fusulina eximia Subzone in Iowa and Illinois likely 
correspond to the Fusulinella eopu /chra zone of the 
Nansen Formation. 

China (Figs . 7-9) 

Upper Moscovian fusulinaceans are diversified and 
widespread in China. In North China, Middle 
Carboniferous strata are contained in the Pench i 
Formation. Sheng (1958) assigned the fusulinacean fauna 
in the type section of the Penchi Formation to two zones, 
the lower Eostaffella subsolana Zone and the upper 
Fusulina-Fusulinel/a Zone. The Fusulina-Fusulinella 
Zone is further subdivided into the following five 
subzones, in ascending order: Beedeina schellwieni 
Subzone, Beedeina konnoi Subzone, Neostaffe l/a 
sphaeroidea Subzone, Fusulinella provecta Subzone, and 
Fusulina cylindrica-Fusulina quasicylindrica Subzone. 
Sheng (1958) suggested that the Beedeina konnoi Subzone 
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and the Neostaffel/a sphaeroidea Subzone correspond to 
the Podolsky horizon and the lower part of the 
Myachkovsky horizon in the Russian Platform, and that 
the Fusulinella provecta Subzone and the Fusulina 
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Eostaffella amp/a • • 
MJ/Jerella sp cl M. porcupmens1s • • 
Pseudoendothyra ellesmerens1s n. sp • 
P holmens1s • • 
P 1azvens1s • 
P melsem • • 
P. preobra1ensky1 • 
P probatus • 
P. rara • 
P struve1 • 
P. sp A • 
Staffefla mochaens1s • 
S. moelleri • 
S pseudosphaero1dea • • 
Ozawamella mosquens1s • • 
o_ pseudoangulata • 
0. turg1da • • 
Neosraffelfa khorunens1s • 
N. sphaer01dea • • • N. subquadrata • 
Schubertella sp cl. S acuta • 
s gracllis • 
s lata • 
S. lata efl1pt1ca • s obscura mosquens1s • 
s texana • • 
Wedekmdelfma Iara • • 
W matura • • 
W pseudomatura • • 
W pulchra n sp. • 
W quas1cyfmdnca n sp • 
W ural!ca • 
W uraf1ca longa • • • 
W. sp A • 
Fusulmella cabezasens1s • • 
F. dav1es1 n. sp • 
F devexa • • 
F eopulchra • • • 
F famula • • 
F fugax • • 
F. famesens1s • • 
F mosquens1s • 
F. nevadens1s • • 
F_ poko1am1ens1s • 
F. praecolaniae • 
F. pseudobock1 • 
F. pseudobock1 ovo1des • 
F rara • 
F. schwagermo1des • 
F subcolamae • 
F ~ubcolamae decurta • 
F subellipt1ca n. sp • 
F subpulchra • 
F subpulchra submesopach1s • 
F ta1shakuens1s • 
F thorstemssom n sp • 
F. zeflen • • 
F sp A • 
F. sp B • 
Beedema elegans decurta • 

cylindrica-Fusulina quasicy lindrica Subzone are 
equivalent to the upper part of the Myachkovsky horizon. 
Based on species such as Fusulinel/a helenae Rauser (=F. 
rara Schlykova), Neostaffella sphaeroidea (Ehrenberg), 
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Figure 8. Geographic distribution of upper Moscovian f usulinaceans described from the type area of the Nansen 
Formation on northern Ellesmere Island. The location numbers (1-15) sho wn in this f igure correspond to the 
numbers shown on the world map in Figure 7. 
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Ozawainella vozhgalica Safonova ( = 0. mosquensis 
Rauser), 0. turgida Sheng, Schuberte//a lata Lee and 
Chen, and S. /ata elliptica Sheng, which occur both in 
North China and in the type area of the Nansen 
Formation, the Neostaffel/a sphaeroidea Subzone, the 
Fusulinel/a provecta Subzone and the Fusulina 
cylindrica-Fusulina quasicylindrica Subzone in the Penchi 
Formation of North China may correlate approximately 
with the Wedekindellina /ata-Wedekindellina ura!ica 
longa zone and the Fusulinella eopu/chra zone in the 
Nansen Formation. 

Middle Carboniferous strata in South China are 
contained either in the Huanglong Limestone or in the 
Weining Formation. The fusulinacean fauna of the 
Huanglong Limestone was restudied by Sheng et al. 
(1976). They divided the Huanglong Limestone into two 
fusulinacean zones, the lower, Prof usu/inella Zone and 
the upper, Fusulinel/a-Beedeina Zone. The Fusulinel/a­
Beedeina Zone can be subdivided into three subzones, in 
ascending order: Fusulinella praebocki Subzone, Beedeina 
cheni Subzone, and Fusulina quasicylindrica Subzone. 
The presence of some species, such as Fusulinella 
mosquensis Rauser and Safonova, F. pseudobocki Lee 
and Chen, F. schwagerinoides Deprat, Neostaffella 
sphaeroidea (Ehrenberg), Ozawainel/a vozhga/ica Safonova 
( = 0. mosquensis Rauser), and Schubertella /ata Lee and 
Chen, which occur in both South China and the type area 
of the Nansen Formation, suggest that the Beedeina cheni 
Subzone and Fusulina quasicylindrica Subzone in the 
Huanglong Limestone are probably correlative with the 
Wedekindellina lata-Wedekindellina uralica longa zone 
and the Fusulinel/a eopu/chra zone in the Nansen 
Formation . 

South Korea (Figs. 7-9) 

Moscovian strata in the Samcheog coalfield, 
Grangweon-do, South Korea, were divided into two 
formations, the Manhang Formation and the overlying 
Geumcheon Formation by Cheong (1974a). The Manhang 
Formation, whish has yielded 13 fusulinacean species, can 
be subdivided in ascending order into the Eostaffella 
subsolana Zone, the Beedeina mayiensis Subzone and the 
Neostaffella kimi Subzone. The Geumcheon Formation, 
which has 40 species, can be subdivided in ascending 
order into the Neostaffel/a sphaeroidea cuboides 
Subzone, the Neostaffella papitioformis Subzone, and the 
Fusulina cylindrica domodedovi Subzone. On the bases of 
species such as Ozawainel/a vozhgalica Safonova ( = 0. 
mosquensis Rauser), Schubertel/a sp. cf. S. lata Lee and 
Chen, and Wedekindellina uralica /onga (Dutkevich) 
( = W. dutkevitchi Rauser and Beljaev), which have also 
been found in the upper Moscovian part of the Nansen 
Formation, and on the basis of some species of 

Neostaffel/a in the Neostaffel/a sphaeroidea cuboides 
Subzone, the Neostaffella papilioformis Subzone and the 
Fusulina cylindrica domodedovi Subzone in South Korea 
are tentatively correlated with the Wedekindellina 
lata- Wedekindellina ura!ica fonga zone and the 
Fusuline/la eopu/chra zone of the Nansen Formation. 

Japan (Figs. 7-9) 

According to Toriyama (1967), upper Moscovian strata 
in Japan are referred to as the Kurikian "Series" . The 
late Moscovian fusulinacean fauna in the Yayamadake 
Limestone, the type locality of the Kurikian "Series" , was 
called the Fusulina Zone, which was divided by Kanmera 
(1954) into three subzones, the lower, Staffel/a 
pseudosphaeroidea Subzone, the middle, Beedeina 
higoensis Subzone, and the upper, Beedeina ohtanii 
Subzone. Kanmera (op . cit.) suggested that the Fusulina 
Zone of the Yayamadake Limestone is equivalent to the 
upper part of the Desmoinesian of North America and to 
the upper Moscovian of the Soviet Union. 

In the Fukuji area of the Hida Massif, Igo (1957) also 
named the upper Moscovian fusulinacean fauna the 
Fusulina Zone and subdivided it into two subzones, the 
lower of which is the Beedeina fujimotoi Subzone and the 
upper the Beedeina lanceo/ata-Beedeina ichinotaniensis 
Subzone. Igo (op . cit.) suggested that although the faunas 
in the Fusulina Zone of the Hida Massif and in the 
Yayamadake Limestone of South Kyushu differ greatly in 
species composition, the Fusulina zones of both areas are 
equivalent in age , and may be referred to the Kuriki?n 
"Series", which corresponds approximately to the 
Desmoinesian Series of midcontinental North America , or 
to the upper part of the Moscovian of the Russian 
Platform . 

On the basis of the common occurrence of some 
species such as Fusuline/la eopu/chra, F. jamesensis, F. 
pseudobocki, F. taishakuensis, Neostaffella sphaeroidea, 
and Staffella pseudosphaeroidea, the Fusulina Zone of 
the Japanese Kurikian "Series" may correlate with both 
the Wedekindellina !ata- Wedekindellina uralica longa 
zone and the Fusulinella eopulchra zone of the Nansen 
Formation. 

Thailand (Figs. 7-9) 

Middle Carboniferous fusulinacean-bearing strata 
occur in North Thailand. Igo (1972) recognized three late 
Moscovian fusulinacean fauna! zones. The lower, 
Beedeina paradistenta Zone, is characterized by abundant 
Beedeina paradistenta (Safonova) and Hemifusulina(?) 
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Figure 9. Generalized correlation chart for upper Moscovian (Desmoinesian) jusulinacean-bearing strata in the 
world. 

hamadai Igo and is tentatively correlated with the 
Podolsky horizon in the Soviet Union. The middle, 
Hemijusulina(?) thaiensis Zone, is marked by abundant 
H emijusu/ina(?) thaiensis Igo and by the rich association 
of Ozawainella turgida Sheng, Neostafjella larinovae 
Rauser and Safonova, and the less common Stajje//a 
pseudosphaeroidea Dutkevich; it also correlates with the 
Podolsky horizon. The upper, Fusulina pulchella Zone, 
yields abundant Fusulina pulchella Grozdilova and 
Fusuline//a gracilis Kanmera, as well as F. jluxa Lee and 
Chen, Neostafjel/a sphaeroidea (Ehrenberg), and 
Ozawaine//a angulata (Colani), and correlates with the 
Myachkovsky horizon in the Russian Platform, and the 
Fusu/ina Zone or Kurikian " Series" in Japan. 

Although typical Canadian Arctic species of late 
Moscovian age are rather sparse in North Thailand, a few 
common species, such as Neostajje//a sphaeroidea 
(Ehrenberg), Ozawaine//a turgida Sheng, and Stafje//a 
pseudosphaeroidea Dutkevich indicate that the Beedeina 
paradistenta Zone, Hemijusulina(?) thaiensis Zone, and 
Fusulina pulche//a Zone can be approximately correlated 
with the Wedekinde//ina lata-Wedekindellina ura/ica 
longa zone and the Fusulinel/a eopulchra zone in the type 
area of the Nansen Formation. 

Spain (Figs . 7-9) 

Upper Moscovian fusulinacean-bearing strata are 
widely distributed in the upper Rio Pisuerga area, 
Palencia province, northwestern Spain, and have been 
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called the B subzone by van Ginkel (I965), who further 
subdivided the B subzone, in ascending order, into the 
BI, B2, and B3 levels, corresponding respectively to the 
former subzones B, C , and D (Brouwer and van Ginkel, 
1964). 

The BI level contains Beedeina? ex gr. B. ozawai 
(Rauser and Beljaev), Fusulina agujasensis van Ginkel, 
Fusu/ine//a pandae van Ginkel, F. ex gr. F. bocki 
Moeller, F. sp., Hemijusulina ex gr. H . moel/eri Rauser, 
Neostaje//a parasphaeroidea (Lee and Chen), N. ex gr. N. 
sphaeroidea (Ehrenberg), Oz awainel/a adducta 
Manukalova, Projusulinella sp. cf. P. librovitchi 
(Dutkevich), and Schuberte//a sp. cf. S. pseudoobscura 
Chen. 

The B2 level contains Fusiella ex gr. F. typica Lee and 
Chen, Fusulina agujasensis van Ginkel, F. cotarazoe van 
Ginkel, Fusulinella maldrigensis van Ginkel, F. 
mosquensis adismie van Ginkel, F. ex gr. F. colaniae Lee 
and Chen, F. ex gr. F. mosquensis Rauser and Safonova, 
Neostafjel/a ex gr. N. sphaeroidea (Ehrenberg), 
Projusulinel/a ex gr. P. librovitchi (Dutkevich), 
Schuberte/la lata Lee and Chen, and S. ex gr. S. obscura 
Lee and Chen. 

The B3 level contains the following species: Beedeina 
ex gr. B. elegans (Rauser and Safonova), Eostajje//a sp. 
cf. E. acuta nana Kireeva, Fusiella praelancetijormis 
Safonova, F. sp. cf. F. pulchala Safonova, Fusulinella 
branoserae van Ginkel, F. lorease van Ginkel, F. 
soligalichi archedensis Semikhatova and Melnikova, F. ex 



North China Sou th China Samcheog Coalfield. Kyushu Massif, H1da Massif, North Thai land Upper Rio P1suerga 
(Sheng, 1958) (Sheng et al . 1976) South Korea southwestern Japan Cen tral Japan (Igo. 1972) area. northwestem 

(Cheong, 1974a) (Kanmera. 1954; (Igo, 1957; Spain 
Toriyama. 1967) Toriyama. 1967) (van Ginkel. 1965) 

B Subzone 
Kunk1an lchinotan1 Formation Rat Bun Limestone 

Pench1 Formation Geumchon Formation 83 
Upper part of the 

Fusulma Huanglong Limestone 
Zone Fusufma Fusulmelfa sollgallch1 

Fusulma cyllndrica - Fusulma cylmdnca Zone archedens1s 
domodedov1 Fusufma subcylmdnca Beedema ex gr elegans 

Subzone Subzone Beedema ohtann Fusulma pulchra 
Fusulma quas1cylmdnca Subzone Zone 

Subzone Beedema lanceolata-
82 

Beedema 1chmotam 

Fusulmella provecta Subzone 
------ - Neostaffella pap1hoform1s Fusulmella ex gr colamae 

Subzone Subzone Hemlfusulma(?) kamadat Fusulmella ex 

Zone gr mosquens1s 
Staffelfa Neostaffella ex 

pseudosphaero1dea gr sphaero1dea 

Neostaffelfa Beedema chem Neostaffella 

pseudosphaeroidea Subzone pseudosphaero1dea 

Subzone cubo1des 
Subzone 

gr. F. schwagerinoides (Deprat), Ozawaine/la /eei Putrja, 
Profusuline//a ex gr. P. libro vitchi (Dutkevich), 
Pseudoendothyra sp., and Schubertella ex gr. S. kingi 
Dunbar and Skinner. 

Yan Ginkel (1965, 1971) regarded the BI level as 
Podolian, B2 as latest Podolian to early Myachkovian, 
and B3 as late Myachkovian. The BI, B2 , and B3 levels 
of the B subzone in northwestern Spain are difficult to 
correlate in detail with zones in the Nansen Formation 
because the genera and species of these two areas are 
quite different. However , the B subzone in Spain may 
be equivalent to parts of both the Wedekinde/lina /ata­
Wedekindellina uralica longa zone and the Fusulinella 
eopulchra zone of the Nansen Formation on the basis of 
data from a limited number of species, such as 
Neostaffella ex g r. N. sphaeroidea (Ehrenberg), 
Fusulinella ex gr. F. schwagerinoides (Deprat), F. ex gr. 
mosquensis Rauser and Safonova, and Schuberte/la /ata 
Lee and Chen, which occur in both areas. 

SYSTEMATIC PALEONTOLOGY 

Order FUSULINIDA Fursenko, 1958 

Superfamily FUSULINACEA Moeller, 1878 

Family OZA W AINELLIDAE Thompson and 
Foster, 1937 

Subzone 
Beedema tu11moto1 

8 1 
Subzone 

Beedema parad1stenta 
Zone Neostataffella ex 

gr sphaero1dea 
Fusulmella ex gr bock1 

GSC 

Subfamily OZA WAINELLINAE Thompson and 
Foster, 1937 

Genus Eostafje/la Rauser , 1948 

Type species. Staffe/la (Eostaffe/la) parastruvei Rauser, 
1949. 

Eostaffe/la amp/a (Thompson) 

Plate I , fi gures 1, 2 

Millerella? advena var. amp/a Thompson, 1944, p . 429, 
430, Pl. 1, figs. 15 , 21, 22; Thompson, 1948, Pl. 2, 
fig. 3. 

Material. Two axial sect ions: hypo types GSC 73847 , 
73848. 

Description . Test small and lenticular with narrowly 
rounded periphery and slightly inflated poles. Adult test 
contains 4 volutions and reaches 0.33 to 0.36 mm in 
length, 0.56 to 0. 72 mm in width, and has a form ratio of 
0.5 to 0.59. Proloculus minute , spherica l, with an outside 
diameter of 0.04 to 0.07 mm . First two volutions close ly 
coiled, discoidal with narrowly rounded periphery; 
succeeding volutions rapidly and uniformly expanded. 
Third volution with broadly rounded periphery, fourth 
one with narrowly rounded periphery . Spirotheca thin, 
composed of a less dense layer, about 0.01 mm thick in 
outer volutions. Septa unfluted . C homata low and 
asymmetrical, extended nearly to poles. Tunnel narrow 
and low , with a slightly irregular path . 
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Dimensions. 

GSC 
no. 

73847 

73848 

GSC no. 

73847 
73848 

Length 
(mm) 

0.36 

0.33 

0. 18 

0. 10 

Width Form Diameter of 

(mm) Ratio Proloculus (mm) 

0.72 0.50 0.07 

0.56 0.59 0.04 

Width of Vo lution (mm) 
2 3 

0.28 
0.19 

0.47 
0.31 

4 

0.72 
0.56 

Remarks. The illustrated specimens (Pl. I, figs. 1, 2) 
agree in shape and internal characters with type specimens 
of Eostafjella amp/a (Thompson) from the Kearny 
Formation of Kansas. In general shape, this species is 
comparable to Eostajjella ikensis ventricosa Rosovskaya; 
the latter, however, has fewer volutions, longer axis of 
coiling, larger form ratio and smaller test. Eostaf fell a 
amp/a differs from Eostaffella reguschensis Ganelina in 
having inflated poles, a rounded periphery in the inner 
three volutions, and a blunt periphery in the last volution. 
Eostafjel/a amp/a also resembles E. advena (Thompson), 
but that species has a narrowly rounded periphery and is 
much smaller. 

Occurrence. Eostaffel/a amp/a (Thompson) is rare at GSC 
Joe. C-31891, 1187.5 m (3896 ft.), and GSC Joe. C-31892, 
11 89 m (3901 ft.), above the base of the Nansen 
Formation. 

Genus Mil/erella Thompson, 1942 

Type species. Millerella marblensis Thompson, 1942. 

Millere//a sp. cf. M . porcupinensis Ross 

Plate 1, figures 3-5 

Millerel/a porcupinensis Ross , 1967b, p. 715, Pl. 79, 
figs. 19, 20; Pl. 80, fig. 17; Pl. 83, fig. 16. 

Material. Three axial sections: hypotypes 
GSC 73849-73851. 

Description. Test small, discoidal with narrowly rounded 
periphery, lateral slopes slightly convex, poles broadly 
umbilicate . Two mature specimens have 4 to 4 1/ 2 

volutions, are 0.23 to 0.27 mm long, 0.6 to 0.67 mm 
wide, and have a form ratio of 0.34 to 0.45. Proloculi 
small, spherical, and 0.04 to 0.06 mm in outside diameter. 
First and last (or last half) volution slightly evolute; 
remaining volutions involute. Spirotheca thin, composed 
of a less dense layer , about 0.01 mm thick in outer 
volutions. Septa unfluted. Chomata low and asym­
metrical. Tunnel low with regular path . 
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Dimensions. 

GSC Length Width Form Diameter of 
no . (mm) (mm) Ratio Proloculus (mm) 

73849 0.19 0.47 0.40 0.06 
73850 0.23 0.67 0.34 0.05 
7385 1 0.27 0.60 0.45 0.04 

Width of Volution (mm) 

GSC no. 2 3 4 4 \li 

73849 0.14 0.27 0.47 
73850 0. 11 0.22 0.44 0.67 
73851 0.08 0.1 7 0 .30 0.58 0.60 

Remarks. Specimens from the Nansen Formation of 
Ellesmere Island compare in general to Millerel/a 
porcupinensis Ross, but are not as strongly evolute as the 
holotype. They are also somewhat similar to Mil/ere/la 
kanmerai (Igo), but differ in having a larger shell and 
more volutions, as well as by having a smaller form ratio . 

Occurrence. Millerella sp. cf. M porcupinensis Ross was 
collected from two levels within the Nansen Formation; 
GSC loc. C-31892, 1189 m (3901 ft.), and GSC loc. 
C-31656, 1307.9 m (4291 ft.), above the base . 

Genus Ozawainella Thompson, 1935 

Type species. Fusulinella angulata Colani, 1924. 

Ozawainella mosquensis Rauser 

Plate 5, figures 13-23 

Ozawainel/a mosquensis Rauser. Rauser-Chernoussova 
et al., 1951, p. 136, 137, Pl. 10, figs. 14-16; Grozdilova 
and Lebedeva, 1960, p. 121, 122, Pl. 14, fig . 12; Ross 
and Dunbar, 1962, p. 8, 9, Pl. 1, figs. 1-7 . 

Ozawainel/a vozhga/ica Safonova. Rauser-Chernoussova 
et al., 1951, p. 138, 139, Pl. 11, figs . 3, 4; Sheng, 1958, 
p. 15, 73, 74, Pl. I, figs. 30-34; Sheng et al., 1976, 
p. 202, 203, Pl. 1, figs. 1-4. 

Jv/aterial. Ten axial sections and one near-central 
tangential section: hypotypes GSC 73927-73937. 

Description. Shell large for genus, lenticular with sharply 
angular periphery, rather concave lateral slopes, and 
deeply umbilicate poles. Mature specimens of 5 to 6 
volutions are 0.37 to 0.6 mm long and 0.93 to 1.52 mm 
wide, with form ratio of 0.32 to 0.42. Proloculus minute, 
with 0.03 to 0.06 mm outside diameter. First volution 
tightly coiled and discoidal with narrowly rounded 
periphery, succeeding volutions expand rapidly. 
Spirotheca thin, composed of a tectum , a heavy upper 



tectorium, and a lower tectorium. Thickness of spirotheca 
abo ut 0.01 mm in outer volutions. Septa unfluted 
throughout. Chomata small and symmetrical, nearly 
extending to poles. Tunnel rather narrow, with a regular 
path . 

Dimensions. 

GSC 
no. 

73927 
73928 
73929 
73930 
7393 1 
73932 
73933 
73934 
73935 
73936 
73937 

GSC no. 

73927 
73928 
73929 
73930 
7393 1 
73932 
73933 
73934 
73935 
73936 
73937 

Length 
(mm) 

0.41 
0.50 
0.39 
0.39 
0.37 
0.41 
0.60 
0.52 
0.45 
0.47 
0.47 

0.08 0.23 
0. 10 
0. 12 
0. 16 
0. 10 
0.14 
0. 10 
0. 10 
0. 12 

0.10 

0.21 
0.25 
0.32 
0. 19 
0.23 
0.25 
0.22 
0.23 
0.25 
0.21 

Width Form 
(mm) Ratio 

1.28 0.32 
1.38 0.36 
1.13 0.35 
1.03 0.38 
0.93 0.37 
1.08 0.38 
1.52 0.38 
1.44 0.36 
1.14 0.39 
1.13 0.42 
1.30 0.36 

Width of Volution (mm) 
3 4 5 

0.42 
0.37 
0.43 
0.50 
0.37 
0.42 
0.43 
0.41 
0.39 
0.43 
0.35 

0.67 
0.60 
0.70 
0.70 
0.60 
0.70 
0.78 
0.66 
0.64 
0.78 
0.58 

1.03 
0.93 
1.1 3 
1.03 
0.93 
1.08 
1.13 
0.99 
0.99 
1.1 3 
0.87 

Diameter of 
Proloculus (mm) 

0.04 
0.04 
0.04 
0.06 
0.05 
0.03 
0.02 
0.04 
0.05 

0.04 

5'h 6 

1. 28 
1.38 

1.44 
1.14 

1.30 

Remarks. The Nansen specimens are virtually identical to 
Ozawainel/a mosquensis Rauser in shape, size, and other 
internal characters. This species is closely related to 
Ozawainella vozhgalica Safonova in the most important 
features. The only difference is that it is slightly smaller 
per volution than 0. vozhgalica Safonova, and therefore, 
0. vozhga/ica should be a synonym of 0. mosquensis 
Rauser. This species is similar to 0. magana Sheng in 
some respects, but differs in having deeply umbilicate 
poles and a sharply acute, angu lar periphery. 

Occurrence. Ozawainel/a mosquensis Rauser is abundant 
in the Nansen Formation of Ellesmere Island and occurs 
at GSC loc . C-31650, 1286.6 m (4221 ft.) above the base, 
GSC loc. C-3 1651 , 1292 .7 m (4241 ft.), GSC loc . 
C-31653, 1298.2 m (4259 ft.), GSC loc . C-31654, 
1301.2 m (4269 ft.), and GSC loc. C-31666, 1328.7 m 
(4359 ft.). 

Ozawainella pseudoangulata (Putrja) 

Plate 6, figure 19 

Orobias pseudoangu/ata Putrja, 1939, p . 179-181, Pl. 2-5. 

O z awaine//a pseudoangu/ata Rauser. Rauser­
Chernoussova et al., 1951, p. 135, Pl. 10, fi g. 10; 
Putrja, 1956, p. 389, Pl. 3, figs. 22, 23; Chang, 1961 , 
p. 152, Pl. 1, fig. I. 

Material. Only one axial section has been found in the 
section: hypotype GSC 73956. 

Description. Shell large for genus, thickly lenticular; 
periphery bluntly pointed, lateral slopes convex, and 
poles narrowly umbilicate . One mature specimen with 
7 volutions is 0.66 mm long, and 1.36 mm wide, and has 
form ratio of 0.49 . Proloculus small, spherical, and 
0.04 mm in outside diameter. First volution closely coiled, 
succeeding volutions slowly and uniformly expanding. 
Spirotheca, which has a thin tectum, a rather thick upper 
tectorium, and a lower tectorium , is about 0.02 to 0.04 
mm thick in outer vol utions. Septa unfluted throughout 
shell. Chomata massive, low, highly asymmetrical, and 
extending to poles . Tunnel narrow and low , with a 
regular path. 

Dimensions. 

GSC Length 
no. (mm) 

73956 0.66 

GSC no. 

73956 0. 12 0.22 

Width Form 
(mm) Ratio 

1.36 0.49 

Width of Volution (mm) 
3 4 5 

0.4 1 0.60 0.89 

Diameter of 
Prolocu lus (mm) 

0.04 

6 

1.13 1.36 

Remarks. The single specimen recovered from the Nansen 
Formation of Ellesmere Island is closely similar in shape, 
size, and internal features to Ozawainel/a pseudoangulata 
(Putrja) described by Putrja in 1939 . Thi s species is 
related to Ozawainel/a kurachovensis Manukalora and 0 . 
umbonata Putrja and Leontovich in so me respects; 
however, the first of these species has more volutions and 
a much smaller size and the second has a narrowly 
rounded periphery. Ozawainella pseudoangu/ara also 
resembles Ozawainella kumpani Sosnina, but differs in 
that the former has narrowly umbilicate poles and convex 
lateral slopes . 

Occurrence. Ozawainella pseudoangulata (Putrja) has 
been found only at GSC loc. C-31676, 1358.2 m (4456 ft.) 
above the base of the Nansen Formation. 

Ozawainella turgida Sheng 

Plate 6, figures 10-18 

Ozawainella turgida Sheng, 1958, p . 14, 72, 73, Pl. 1, 
figs. 25-28. 
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Ozawainel/a? arctica Thompson, 1961 , p. 1132, Pl. 135, 
figs. 1-8. 

Material. Six axial sectio ns and three near-central 
tangential sections: hypo types GSC 73947-73955. 

Description. Shell small, thick ly lenticular; periphery 
sharply pointed, lateral slopes slightly concave, and poles 
highly convex. Mature shell s contain 5 to 6 volutions, and 
reach 0.43 to 0.68 mm in length, 1.07 to 1.46 mm in 
width and have form ratio of 0.36 to 0.51. Proloculus 
small and spherical, 0.04 to 0.06 mm in outside diameter. 
Shell closely coiled, slowly and uniformly expanding. 
Spirotheca thick, measuring about 0.01 to 0.02 mm , and 
composed of a tectum, a rather thick upper tectorium, 
and a lower tectorium. Septa unfluted. Chomata massive, 
low, and asymmetrical. Tunnel narrow and low, with a 
regular path. 

Dimensions. 

GSC Length Width Form Diameter of 
no. (mm) (mm) Ratio Proloc ulus (mm) 

73947 0.56 1.06 0.53 0.05 
73948 0.54 1.07 0.50 0.05 
73949 0.54 1.28 0.42 
73950 0 .43 l.J 9 0 .36 0.04 
7395 J 0 .62 1.22 0.5 J 
73952 0.49 I. OJ 0.49 0.04 
73 953 0.68 1.46 0.47 0.06 
73954 0.58 1.30 0.45 0.06 
73955 0.56 1.32 0.42 

Width of Vo luti o n (mm) 

GSC no. 3 4 5 51;, 6 6'h 

73947 O. JO 0.2J 0.37 0.60 0.87 1.06 
73948 0.J6 0.35 0.58 0.78 1.07 
73949 0. J4 0.23 0.49 0.74 1.28 
73950 O. J6 0.35 0.58 0.84 l.J9 
7395 J 
73952 0.J2 0.23 0.39 0.58 0.89 I.O J 
73953 0.J4 0.27 0.45 0.62 0.89 1.24 1.46 
73954 O. J3 0.26 0.40 0.64 0.99 1.30 
73955 0.J4 0.3 J 0.53 0.82 1.32 

Remarks. The type specimens show so me internal 
variation in shape, size, and form ratio, and the Nansen 
specimens fall within that range. Also, the specimens 
from Ward Hunt Island, Canadian Arctic, identified by 
Thompson (1961) as Ozawainella? arctica Thompson fall 
within the range of variation of the type specimens, and 
accordingly we refer them to Ozawainella turgida Sheng. 
In general shape, thi s species is closely similar to 
Ozawainella tingi Lee and Chen and 0. paratingi 
Manukalora. It differs from those forms, however, in 
that it has a much larger shell and is larger per volution . 
It also resembles 0. crassijormis Putrja, but that species 
is thicker and has a larger form ratio and smaller size per 
volution. 
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Occurrence. Ozawainella turgida Sheng occurs commonly 
at GSC Joe . C-32127, 1105.2 m (3626 ft.) above the base 
of the Nansen Formation, GSC Joe. C-31651, 1292.7 m 
(4241 ft.), GSC Joe . C-31652, 1294.2 m (4246 ft.), GSC 
Joe. C-31654, 1301.2 m (4269 ft.), GSC Joe. C-31675, 
1353.7 m (4441 ft.), and GSC Joe. C-31676, 1358.2 m 
(4456 ft.). 

Subfamily PSEUDOSTAFFELLINAE Putrja, 1956 

Genus Neostaffella Miklucho-Maclay, 1959 

Type species. Pseudostafjella sphaeroidea Ehrenberg. 
Rauser in Rauser-Chernoussova et al., 1951. 

Neostaffella subquadrata (Grozdilova and Lebedeva) 

Plate 6, figures 1-3 

Pseudostaffella subquadrata Grozdilova and Lebedeva, 
1950, p. 38, 39, Pl. 4, figs. 9, 10; Rauser in Rauser­
Chernoussova et al., 1951, p . 109-111, Pl. 6, figs. 10, 
11; Lebedeva, 1966a, p. 181 , Pl. 1, fig. 7. 

Material. Three axial sections: hypotypes GSC 73938-
73940. 

Description . Shell small, subquadrate in axial section. 
One mature specimen with 5 volutions is 0.86 mm long 
and 0.99 mm wide, with a form ratio of 0.87. Proloculus 
small and spherical, 0.04 to 0.08 mm in outside diameter. 
Shell regularly coi led, gradually and uniformly 
expanding. Spirotheca in inner volutions composed of 
tectum , and upper and lower tectoria, about 0.01 to 
0.02 mm thick, and in outer volutions composed of 
tectum, diaphanotheca, and upper and lower tectoria, 
about 0.02 to 0.03 mm thick . Septa planar throughout. 
Chomata massive, highly asymmetrical, tunnel side slopes 
rather steep, poleward slopes more gradual, extending to 
poles. Tunnel high and narrow, with a so mewhat 
irregular path. 

Dimensions . 

GSC Lengt h Width Form Diameter of 
no. (mm) (mm) Rat io ProJocuJus (mm) 

73938 0.86 0.99 0.87 0.04 
73939 0.66 0.78 0.85 0.08 
73940 0.62 0.72 0.86 O.JO 

Width of VoJution (mm) 

GSC no. 2 3 4 

73938 O. J9 0.3 J 0.49 0.72 0.99 
73939 0. J9 0.37 0.58 0.78 

73940 0.25 0.38 0.55 0.72 



Remarks. Specimens from the Nansen Formation of 
Ellesmere Island are identical to Neostaffe/la subquadrata 
(Grozdilova and Lebedeva) in shape, size, and internal 
features. In general shape, this species is similar to some 
other species from the Soviet Union, Greenland, and 
Asia. However, some of the Asian species, such as 
Neostaffella quadrata (Deprat) from Vietnam, have a 
larger size, more volutions, and lower chomata. 
Neostafe/la kremsi Rauser from the Russian Platform and 
northern China is longer and has stronger chomata, and 
N. greenlandi (Ross and Dunbar) is much large r per 
volution and in prolocular diameter than N. subquadrata. 

Occurrence. Neostaffella subquadrata Grozdilova and 
Lebedeva is common in the Nansen Formation and occurs 
at GSC loc. C-32128, I 106.7 m (3631 ft.) above the base, 
GSC loc . C-31650, 1286.6 m (4221 ft.), and GSC loc. 
C-31654, 1301.2 m (4269 ft.). 

Neostaffella khotunensis (Rauser) 

Plate 6, fi gures 4, 5 

Pse udostaffella khotun ens is Rauser. Rauser­
Chernoussova et al., 1951, p . 119, Pl. 7, figs. 13, 14; 
Sheng, 1958, p . 76, 77, Pl. 4, figs. 19-23. 

Material . Two axial sections: hypotypes GSC 73 941 , 
73942. 

Description . Shell small, subspherical, periphery broadly 
rounded, and poles depressed. One adult specimen with 
4 Y2 volutions is 0.52 mm long and 0.62 mm wide, with a 
form ratio of 0 .84. Proloculus minute, spherical, and 0.05 
to 0.06 mm in outside diameter. Shell closely coiled, first 
volution coiled at high angle to axis of outer ones, 
succeeding volutions slowly and uniformly expanding. 
Spirotheca thin, about 0 .01 to 0.02 mm thick, composed 
of a tectum and upper and lower tectoria. Septa unfluted. 
Chomata low, asymmetrical, and extending to polar 
regions. Tunnel narrow , with a slightly irregular path. 

Dimensions. 

GSC Length Width Form Diameter of 
no. (mm) (mm) Ratio Proloculus (mm) 

73941 0.39 0.52 0.75 0.06 
73942 0.52 0.62 0.84 0.04 

Width of Volu tion (mm) 

GSC no. 2 3 4 4 1/2 

73941 0. 12 0.21 0.3 1 0.52 
73942 0. 12 0.22 0.33 0.53 0.62 

Remarks. The specimens studied herein from the Nansen 
Formation agree closely in all important characters with 

the holotype of Neostaffella khotunensis (Rauser). This 
species is closely similar in general shape , size, and 
internal features to Neostaffe/la ivano vi Rauser. The 
principal difference is that the periphery is more rounded 
in N. khotunensis than in N. ivanovi Rauser. It a lso 
resembles N. subquadrata vozhgalica Safonova, but 
differs in having a larger shell, fewer volutions, and more 
developed chomata. 

Occurrence. Neostaffella khotunensis Rauser only occurs 
at GSC Joe . C-31666, 1328 .7 m (4359 ft.) above the base 
of the Nansen Formation, and a t GSC Joe. C-3 1881, 
1163.4 m (3817 ft.). 

Neostaffel/a sphaeroidea (Ehrenberg) 

Plate 6, fi gures 6-9 

Fusulinella (Staffe/la) sphaeroidea Lee, 1927 , p . 13-16, 
Pl. 2, figs. 8-11. 

Staffel/a sphaeroidea Lee and Chen , 1930, p. 114, 115 , 
Pl. 6, fig . 26; Dutkevich , 1934, Pl. 2, fig. 12. 

Pseudostaffella sphaeroidea Grozdilova and Lebedeva, 
1950, p . 35, 36, Pl. 5, fig. 4; Rau ser in Rauser­
Chernoussova et al., 1951, p. 128 , Pl. 9, figs. 3-5; Igo , 
1957, p . 197-199, Pl. 5, figs. 9-18; Sheng, 1958, p. 16, 
17 , 75, Pl. 3, figs. 16-22, Pl. 4, figs. 1, 2; Forbes, 1960, 
p. 212, 213, Pl. 30, figs. 10- 13; Chang, 1961, p. 153, 
Pl. 1, fi gs . 5-7; Ross and Dunbar, 1962, p. 13-15 , 
Pl. 2, figs . 9-12; Lebedeva, 1966a, p. 186, 187, Pl. 3, 
fig. 3. 

Pseudostaffel/a sp. cf. P. sphaeroidea, van Ginkel, 1965, 
p . 77, 78, Pl. 18, figs. 3-7, Pl. 19, figs. 1, 2. 

Material. One axial section and three near-central 
tangential sections: hypotypes GSC 73943-73946. 

Description. Shell large for the genus, subspherical with 
broadly rounded periphery, and slightly umbilicate poles . 
Mature shells of 7 vo lutions are 1.34 to I. 75 mm long, 
1.67 to 1.81 mm wide, with form ratio of 0.79 to I. 
Proloculus small, spherical, and 0.04 to 0.06 mm in 
outside diameter. Shell regularly coiled, slowly a nd 
uniformly expanding. Spirotheca composed of a tectum 
and upper and lower tectoria in inner volutions, and four 
layers (tectum, diaphanotheca , upper and lower tectoria) 
in outer vol utions. Thickness of sp irotheca about 
0.03 mm in the inner volutions and 0.03 to 0 .04 mm in 
the outer volutions. Septa planar in all volutions. 
Chomata well de ve loped, ma ss ive , and highly 
asymmetrical, tunnel side slope nearly vertical, poleward 
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side slopes very gradual, extending to poles. Tunnel is low 
and broad, with a slightly irregular path. 

Dimensions. 

GSC Length Width Form Diameter of 
no. (mm) (mm) Rat io Proloculus (mm) 

73943 1.46 1. 81 0.8 1 
73944 1. 59 1.67 0.95 0.06 
73945 1.34 1.69 0.79 
73946 1.75 1.75 1.00 

Width of Volution (mm) 

GSC no. 3 4 5 6 7 '12 

73943 0.21 0.41 0.62 0.9 1 1.27 1.63 1. 81 
73944 0.2 1 0.35 0.54 0.76 1.05 1. 32 1.67 
73945 0.12 0.29 0.49 0.74 1. 01 
73946 0.2 1 0.37 0.58 0.78 I . II 1.43 1.75 

Remarks. Although most specimens from the Nansen 
Formation are near-central tangential sections, the 
important characteristics observed agree closely with 
those of typical Neostaffe//a sphaeroidea (Ehrenberg). 

Occurrence. Neostaffella sphaeroidea (Ehrenberg) occurs 
commonly at GSC Joe. C-31666, 1328 .7 m (4359 ft.) 
above the base of the Nansen Formation, and at GSC Joe. 
C-31673, 1352.1 m (4436 ft.). 

Subfamily STAFFELLINAE M.-Maclay, 1949 

Genus Pseudoendothyra Mikhailov, 1939 

Type species. Fusuline//a struvei Moeller, 1880. 

Pseudoendothyra nielseni (Ross and Dunbar) 

Plate I, figures 6-8 

Parastaffe//a nielseni Ross and Dunbar, 1962, p. 20, 21, 
Pl. 3, figs. 7a-c. 

Material. Three axial sections: hypotypes GSC 73852-
73854. 

Description. Test sma ll, lenticular , with pointed 
periphery, convex lateral slopes, and dimpled poles. 
Mature tests of 4 to 5 volutions measured 0.23 to 
0.29 mm long and 0.6 to 0.72 mm wide, with form ratio 
of 0.38 to 0.4. Proloculus about 0.04 to 0.06 mm in 
outside diameter. Test planispirally coiled throughout and 
completely involute. First volution closely coiled, 
succeeding volutions rapidly expanded outward. 
Spirotheca composed of a tectum, a diaphanotheca, and a 
lower tectorium, but tectum is indistinct and lower 
tectorium is sometimes lacking in some volutions. 
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Thickness of spirotheca about 0.015 mm in the fourth 
volution. Septa planar throughout; chomata low and 
asymmetrical and extend to polar regions. Tunnel narrow 
and low, with a regular path. 

Dimensions. 

GSC Length Width Form Diameter of 
no. (mm) (mm) Ratio Prolocu lus (mm) 

73852 0.23 0.60 0.38 0.04 
73853 0.29 0.72 0.40 0.06 
73854 0.25 0.66 0.38 0.04 

Width of Volution (mm) 

GSC no. 2 3 4 

73852 0.09 0.16 0.31 0.60 
73853 0. 10 0.19 0.30 0.57 0.72 
73854 0.10 0.21 0.37 0.66 

Remarks. Pseudoendothyra nielseni (Ross and Dunbar) 
shows a wide variation in the type specimens. The present 
specimens are similar in all important features to the type 
specimens. This species is allied to Pseudoendothyra 
struvei suppressa (Schlykova), but the latter has 
distinctively umbilicate poles and slightly evolute last 
vo lution. Pseudoendothyra nielseni can be distinguished 
from Pseudoendothyra bona bona Rosovskaya by the 
slightly convex lateral slopes and slightly dimpled poles of 
the former species. 

Occurrence. Pseudoendothyra nielseni (Ross and Dunbar) 
is rare at GSC Joe. C-31892, 1189 m (3901 ft.) above the 
base of the Nansen Formation. 

Pseudoendothyra struvei (Moeller) 

Plate I, figures 9-11 

Fusuline//a struvei Moeller, 1879, p. 22, Pl. 2, figs. la-c , 
Pl. 5, figs. 4a-c . 

Parastaffe//a struvei Grozdilova and Lebedeva, 1950, 
p. 22, 23, Pl. 3, fig. I. 

Pseudoendothyra struvei struvei Rosovskaya, 1963 , p. 71, 
72, Pl. 12 , figs. 21-24. 

Material. Three axial sections: hypotypes GSC 73855-
73857. 

Description. Test small, lenticular, with blunt periphery, 
somewhat convex lateral slopes, and slightly umbilicate 
poles. Two mature specimens with 4 to 5 volutions are 
0.35 to 0.47 mm long and 0.64 to 0.87 mm wide, with a 
form ratio of 0.54 to 0.55. Proloculi small, spherical, 
with 0.04 mm outside diameter . Inner three to four 



volutions have narrowly rounded periphery, outer 
volution has blunt periphery. First volution closely coiled, 
succeeding volutions uniformly expanded outward. 
Spirotheca is composed of a tectum, a thick 
diaphanotheca, and a lower tectorium; tectum and lower 
tectorium sometimes missing in some volutions, thickness 
in outer volution about 0.02 mm. Septa unfluted. 
Chomata low, extend to near poles. Tunnel low, 
increasing in width from narrow to wide, with a regular 
path. 

Dimensions. 

GSC 
no. 

73855 
73856 
73857 

GSC no. 

73855 
73886 
73887 

Length 
(mm) 

0.43 
0.46 
0.34 

0.13 
0.15 
0. 10 

Width Form Diameter of 
(mm) Ratio Proloculus (mm) 

0.79 0.54 0.07 
0.86 0.53 
0.87 0.54 0.04 

Width of Volution (mm) 
2 3 4 

0.25 
0.25 
0. 15 

0.47 
0.53 
0.32 

0.79 
0.86 
0.56 0.87 

Remarks . In shape and most internal features, the 
specimens from the Nansen Formation of Ellesmere 
Island are closely similar to the type specimens of 
Pseudoendothyra struvei (Moeller). The only difference is 
that the width per volution ratio of Nansen specimens is 
larger than that of the holotype. 

Occurrence. Pseudoendothyra struvei (Moeller) was 
found at two levels within the Nansen Formation: rarely 
at GSC Joe. C-32130, 1108.5 m (3637 ft.) above the base, 
and GSC Joe. C-32134, 1117.4 m (3666 ft.). 

Pseudoendothyra preobrajenskyi (Dutkevich) 

Plate 1, figures 12-18 

Staffel/a preobrajenskyi Dutkevich, 1934, p. 30-34, 73-75, 
Pl. 4, figs. 3-8. 

Parastaffe//a preobrajenskyi Rauser. Rauser­
Chernoussova et al., 1951, p. 149, 150, Pl. 12, figs. 14, 
15; Grozdilova and Lebedeva, 1954, p. 136, 137, Pl. 
15, fig. 5; Grozdilova and Lebedeva, 1961, p. 167, 168, 
Pl. 1, figs. 1-3 . 

Material. Seven axial sections: hypotypes GSC 
73858-73864. 

Description. Shell medium in size, thickly lenticular with 
acutely rounded periphery, generally convex lateral 
slopes, and narrowly umbilicate poles. Adult shells of 4 

volutions have lengths of 0.36 to 0.47 mm, widths of 0.62 
to 0.82 mm, and form ratios of 0.47 to 0.59. Proloculi 
small, spherical, with 0.03 to 0.08 mm outside diameter. 
Shell planispirally coiled throughout; first volution 
discoidal and closely coiled, succeeding volutions rapidly 
and uniformly expanding. Spirotheca, with tectum, 
diaphanotheca, and lower tectorium, is about 0.01 to 
0.02 mm thick in outer volutions. Septa planar 
throughout. Chomata low and asymmetrical. Tunnel 
narrow and low, with a regular path. 

Dimensions. 

GSC Length Width Form Diameter of 
no. (mm) (mm) Ratio Proloculus (mm) 

73858 0.45 0.76 0.49 0.06 
73859 0.47 0.80 0.59 0.08 
73860 0.37 0.64 0.58 0.03 
7386 1 0.36 0.76 0.47 0.06 
73862 0.47 0.91 0.52 0.07 
73863 0.45 0.82 0.55 0.07 
73864 0.36 0.6 1 0.59 0.04 

Width of Volution (mm) 

GSC no. 
2 3 4 4 y, 

73858 0.19 0.27 0.49 0.76 
73859 0.21 0.33 0.50 0.80 
73960 0.10 0.23 0.39 0.64 
7396 1 0.12 0.25 0.43 0.76 
73962 0. 14 0.25 0.54 0.73 0.9 1 
73963 0. 16 0.28 0.52 0.82 
73964 0.16 0.36 0.61 

Remarks. Specimens from the type area of the Nansen 
Formation on Ellesmere Island agree closely with the type 
specimens of Pseudoendothyra preobrajenskyi in size, 
shape, and internal characters. The species is also similar 
to Pseudoendothyra crassa crassa Rosovskaya in shape, 
but differs in having a much larger shell size and in each 
volution being larger. 

Occurrence. Pseudoendothyra preobrajenskyi (Dutkevich) 
has been recovered from two levels in the Nansen 
Formation: GSC Joe. C-32130, 1108.5 m (3637 ft.) above 
the base, and GSC loc. C-31780, 1613.1 m (5292 ft.). 

Pseudoendothyra )azvensis (Grozdilova and Lebedeva) 

Plate 1, figures 21 , 22 

Parastaffella bradyi Rauser. Rauser-Chernoussova et al., 
1951, p. 148, Pl. 12, fig . 11. 

Parastaffella jazvensis Grozdilova and Lebedeva, 1954, 
p . 134, Pl. 15, fig. 7. 

Material. Two axial sections: hypotypes GSC 73867, 
73868. 

35 



Description. Shell large for the genus, thickly lenticular, 
periphery blunt, lateral slopes almost straight, and poles 
highly inflated . The mature shell of 5 volutions is 
0.87 mm long and 1.28 mm wide, with form ratio of 0.68. 
Proloculus small, spherical, and 0.04 to 0.06 mm in outer 
diameter. Shell planispirally coiled throughout and 
completely involute. Spirotheca thick, 0.01 to 0.03 mm 
thick in outer volutions, and composed of a tectum, a 
thick diaphanotheca, and a lower tectorium. Septa 
planar. Chomata low and asymmetrical. Tunnel narrow 
and low, with a regular path. 

Dimensions. 

GSC Length Width Form Diameter o f 
no. (mm) (mm) Ratio Proloculus (mm) 

73867 0. 87 1.28 0.68 0.06 
73868 0.42 0.70 0.60 0.04 

Widt h of Vo lution (mm) 

GSC no. 2 3 4 

73867 0.2 1 0.35 0.66 0.68 1.28 
73868 0. 16 0.37 0.70 

Remarks. The present specimens agree closely in all 
important characters with the holotype of Pseudo­
endothyra jazvensis . In general shape, the Nansen species 
is similar to Pseudoendothyra subrhomboides (Rauser), 
but the latter species has a more acutely pointed periphery 
and deeply concave lateral slopes. It differs from P . 
bradyi (Moeller) in having an acutely pointed periphery, 
inflated poles , and a longer axis of coiling. 

Occurrence. Pseudoendothyra jazvensis (Grozdilova and 
Lebedeva) has been recovered from two levels within the 
Nan sen Formation, at GSC Joe . C-32131, 1112.8 m 
(3651 ft.) above the base , and at GSC loc. C-32134, 
111 7.4 m (3666 ft.). 

Pseudoendothyra sp . A 

Plate I, figures 19, 20 

Material. Two axial sections: hypotypes GSC 73865, 
73866. 

Description. Shell medium size, thickly lenticular, 
periphery pointed , lateral slopes slightly concave, and 
poles inflated. Mature shells of 3 t/2 volutions are 0.46 to 
0.6 mm long and 0.7 to 0.81 mm wide, giving form ratios 
of 0.66 to 0. 74. Proloculus small, almost spherical, about 
0.04 mm in outside diameter. Shell planispirally coiled 
throughout; first volution tightly coiled, succeeding 
volutions increase markedly in width. Spirotheca, which 
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has a tectum, a diaphanotheca, and a lower tectorium, is 
about 0.02 mm thick in outer volutions. Septa planar. 
Chomata low and asymmetrical. Tunnel low and narrow , 
with a slightly irregular path. 

Dimensions. 

GSC 
no. 

73865 
73866 

GSC no. 

73865 
73866 

Length 
(mm) 

0.46 
0.60 

0. 10 
0. 19 

Width Form Diameter of 
(mm) Rati o Pro locu lus (mm) 

0.70 0.66 0.04 
0.81 0.74 

Width of Volution (mm) 
2 3 

0.26 
0.37 

0.92 
0.64 

0.70 
0.8 1 

Remarks. Pseudoendothy ra sp. A is simil a r to 
Pseudoendothyra jazvensis (Grozdilova and Lebedeva) 
and P. subrhomboides (Rauser) in general shape . It 
di ffers from these two species in being much smaller in 
size and having fewer volutions. 

Occurrence. Pseudoendothyra sp. A occurs at GSC Joe. 
C-3 1780, 1613.1 m (5292 ft.), and GSC Joe. C-3 1784, 
1620.4 m (5 316 ft.) above the base of the N ansen 
Formation. 

Pseudoendothyra e/fesmerensis n. sp. 

Plate 2, fi gures 1-3 

Material. Three axial sections: holotype GSC 73869, 
paratypes GSC 73870, 73871. 

Etymology. Named after Ellesmere Island , the general 
area of the type locality. 

Description. Shell medium size, subdiscoidal with broadly 
rounded periphery and slightly umbilicate poles . Adult 
shells of 4 to 4t/2 volutions have lengths of 0.41 to 
0.64 mm, widths of 0.8 to 1.01 mm , and form ratios of 
0. 51 to 0.66. Proloculus small, subspherical, and 0.04 to 
0.06 mm in outside diameter . Shell planispirally coiled 
throughout; first volution evolute and discoidal, with 
narrowly rounded periphery; remaining volutions involute 
and rapidly and uniformly expanded. Spirotheca is 
composed of a tectum , a diaphanotheca, and upper and 
lower tectoria; upper tectorium usually missing in last 
volution and above tunnel; thickness in outer volutions 
about 0.02 to 0.04 mm. Septa unfluted throughout. 
Chomata massive and highly asymmetrical, extending to 
near poles. Tunnel low, narrow to broad from inside to 
outside, with a regular path. 



Dimensions. 

GSC Length Width Form Diameter of 

no. (mm) (mm) Ratio Pro locu lus (mm) 

73869 0.62 0.94 0.66 0.04 
73870 0.64 1.01 0.63 0.06 
7387 1 0.4 1 0.80 0.5 1 0.04 

Width of Volution (mm) 

GSC no. 2 3 4 4 1/2 

73869 0. 14 0.31 0.54 0.83 0.94 
73870 0.2 1 0.39 0.62 1.0 1 
73871 0. 16 0.29 0.49 0.80 

Remarks . This species is characterized by a subdiscoidal 
shell with rounded periphery, slightly umbilicate poles, 
and massive chomata. It is similar to Pseudoendothyra 
vo/imiensis (Grozdilova) in some features, but differs 
from that species in having slightly umbilicate poles and 
massive chomata. It al so resembles P. ermakiensis 
Lebedeva, which, however , has heavier seco ndary 
deposits in the axial areas. 

Occurrence. Pseudoendothyra ellesmerensis n. sp . was 
only found at GSC Joe . C-31892, 1189 m (3901 ft.) above 
the base of the Nansen Formation . 

Pseudoendothyra holmensis 
(Ross and Dunbar) 

Plate 2, figures 4-11 

Parastaffe//a holmensis Ross and Dunbar, 1962, p . 18-20, 
Pl. 3, figs . 1-6 . 

Material. Seven axial sections and one sagittal section: 
hypotypes GSC 73872-73879. 

Description. Test small, thickly lenticular with generally 
sharp angular periphery, slightly convex laterally and with 
narrowly umbilicate poles. Four adult specimens of 
5 volutions measure 0.41 to 0.49 mm in length, are 1.03 
to 1.13 mm wide, and have form ratios of 0.39 to 0.44 . 
Proloculus small and spherical , 0.03 to 0.06 mm in outer 
diameter. Test is planispirally coi led throughout, first two 
volutions nautiliform with narrowly rounded periphery . 
Periphery of succeeding volutions becomes subacute to 
genera lly sharp ly angular. Spirotheca composed of 
tectum, diaphanotheca, and lower tectum and reaches 
0.02 to 0.03 mm in thickness in the outer volution. Septa 
planar. Chomata low , broad , and extend near poles. 
Tunnel narrow and low , with regular path. 

Dimensions. 

GSC Length Width Form Diameter of 

no. (mm) (mm) Ratio Prolocu lus (mm) 

73872 0.34 0.74 0.46 0.04 
73873 0.43 0.9 1 0.47 0.04 
73874 0.49 1.13 0.43 
73875 0.43 1.09 0.39 0.04 
73876 0.4 1 0.9 0.46 0.06 
73877 0.4 1 1.19 0.34 0.04 
73878 0.45 1.03 0.44 0.03 
73879 0.9 1 0.06 

Width of Volution (mm) 

GSC no. 3 4 4 1/ 2 

73872 0. 12 0.25 0.46 0.74 
73873 0.12 0.43 0.76 0.76 0.9 1 
73874 0.04 0.19 0.37 0.66 1.13 
73875 0.08 0.23 0.37 0.64 1.09 
73876 0.16 0.33 0.52 0.90 
73877 0. 16 0.3 1 0.49 0.82 1.19 
73878 0.08 0.19 0.33 0.58 1.03 
73879 0. 14 0.29 0.49 0.68 0.91 

Remarks. The present specimens fall within the range of 
variability of type specimens of Pseudoendothyra 
holmensis (Ross and Dunbar) from Greenland. The 
species is similar to Pseudoendothyra luminosa Ganelina; 
however, that species has deeply um bilicate poles , shorter 
axis of coi ling, and smaller form ratio. It differs from 
Pseudoendothyra kyrtajolis (Durkina) in having narrowly 
umbilicate poles and sharply angular periphery . 

Occurrence. Pseudoendothyra holmensis (Ross and 
Dunbar) has been found in the Nansen Formation at GSC 
Joe. C-32 130, 1108.5 m (3637 ft.) above the base, and 
GSC Joe. C-31890, 1182.9 m (3881 ft.) above the base. 

Pseudoendothyra probatus (Durkina) 

Plate 2, figures 12-20 

Parastaffella probatus Durkina, 1959, p. 214, 215, Pl. 22, 
figs. 15 , 16. 

Material . Nine axial sections : hypotypes GSC 73880-
73888. 

Description. Shell small, inflated, lenticular, with acutely 
rounded periphery and slightly umbilicate poles. Adult 
specimens of 5 to 6 volutions are 0.49 to 0.63 mm long 
and 0.87 to 1.26 mm wide , with form ratio of 0.5 to 0.6 . 
Proloculus is small and spherical, with outside diameter 
of 0.06 mm . First volution closely coi led . Succeeding 
volutions gradually and uniformly expand outward. 
Spirotheca is composed of tectum, thick diaphanotheca, 
and lower tectoria, and is about 0.01 to 0.02 mm thick in 
outer volutions . Septa planar. Chomata are low and 
extend to the poles . Tunnel is narrow and low, with a 
regular path . 
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Dimensions. 

GSC Length Width Form Diameter of 
no. (mm) (mm) Ratio Proloculus (mm) 

73880 0.52 0.87 0.60 
73881 0.4 1 0.84 0.49 0.04 
73882 0.35 0.76 0.46 0.08 
73883 0.3 1 0.76 0.41 0.06 
73884 0.36 0.68 0.53 0.08 
73885 0.33 0.72 0.46 
73886 0.46 0.86 0.52 0.06 
73887 0.49 0.97 0.50 0.06 
73888 0.63 1. 26 0.50 

Width of Volution (mm) 

GSC no. 2 3 3'h 4 6 

73880 0.06 0.19 0.33 0.54 0.84 
73881 0.14 0.31 0.54 0.84 
73882 0.19 0.33 0.52 0.76 
73883 0.12 0.25 0.43 0.76 
73884 0.18 0.36 0.6 1 0.68 
73885 0.10 0.25 0.4 1 0.72 
73886 0.21 0.39 0.57 0.86 
73887 0.12 0.25 0.39 0.64 0.99 
73888 0.11 0. 18 0.32 0.54 0.82 1.26 

Remarks. Specimens from the Nansen Formation are 
closely similar in shape , size, and internal characters to 
the type specimens from the U .S.S.R . Pseudoendothyra 
probatus (Durkina) resemble s Pseudoendothyra 
kremenskensis Rosovskaya and P. p/ummeri 
(Thompson), but those species have a more acutely 
pointed periphery. 

Occurrence. Pseudoendothy ra probatus (Durkina) is 
common at GSC loc. C-32130, 1108.5 m (3637 ft.) above 
the base of the Nansen Formation , GSC loc. C-32132, 
1114.3 m (3655 ft. ), and GSC loc. C-31890, 1182.9 m 
(3881 ft.). 

Pseudoendothyra rara (Grozdilova) 

Plate 3, figures 1-6 

Parastaffe//a rara Grozdilova. Lebedeva, 1954, p. 275, 
276, Pl. 10, figs. 6, 7. 

Material. Six axial sections: hypotypes GSC 73889-73894. 

Description. Shell small , discoidal , with broadly rounded 
perip her y, and broadl y umbilicate poles . Mature 
specimens of 4 to 4 1/2 volutions are 0.29 to 0.35 mm long 
and 0.62 to 0.78 mm wide, with form ratio of 0.4 to 0.47. 
Proloculus small, spherical, and 0.03 to 0.05 mm in 
outside diameter. First two volutions have narrowly 
rounded periphery and are closely coiled; succeeding 
volutions expand rapidly. Spirotheca, which has a tectum, 
a thick diaphanotheca, and a lower tectorium, is about 
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0.01 to 0.02 mm thick in outer volutions. Septa unfluted 
throughout. Chomata low, highly asymmetrical, and 
extend to polar regions. Tunnel low, narrow to broad 
from inside to outside, and has a regular path. Secondary 
deposits developed in polar regions. 

Dimensions. 

GSC Length Width Form Diameter of 
no. (mm) (mm) Ratio Proloculus (mm) 

73889 0.33 0.78 0.42 0.04 
73890 0.33 0.76 0.43 0.03 
7389 1 0.29 0.62 0.47 0.04 
73892 0.35 0.81 0.43 
73893 0.31 0.78 0.40 0.05 
73894 0.25 0.64 0.39 0.04 

Width of Volution (mm) 

GSC no. 2 3 4 

73889 0. 10 0.2 1 0.39 0.63 0.78 
73890 0. 12 0.25 0.43 0.76 
73891 0. 12 0.19 0.35 0.62 
73892 0. 10 0.25 0.48 0.8 1 
73893 0. 14 0.27 0.47 0.78 
73894 0. 12 0.2 1 0.39 0.64 

Remarks. Specimens from the Nansen Formation are 
identical to typical representatives of Pseudoendothyra 
rara (Grozdilova) in shape, size, and internal characters. 
This species is closely similar in shape, size, and internal 
features to Pseudoendothyra arcuata (Durkina). The 
principal difference is that P. arcuata lacks secondary 
deposits . It also resembles Pseudoendothy ra pressa 
(Grozdilova) and P. triznae Lebedeva. Both of the latter, 
however, have more broadly umbilicate poles and evolute 
outer volutions. 

Occurrence . Pseudoendothyra rara (Grozdilova) is 
abundant at GSC loc. C-31892, 1189 m (3901 ft.) above 
the base of the Nansen Formation. 

Genus Staffe//a Ozawa, 1925 

Type species. Fusulinel/a sphaerica Moeller , 1878. 

Staffe//a pseudosphaeroidea Dutkevich 

Plate 4, figures 1-7 

Staffe//a pseudosphaeroidea Dutkevich , 1934, p . 17-22, 
Pl. 3, figs . 2-10; Kanmera, 1954, p. 123-126, Pl. 12, 
figs. 1-12; Putrja, 1956, p. 394, 395, Pl. 4, figs. 11, 12. 

Parastaffe//a pseudosphaeroidea Rauser. Rauser­
Chernoussova et al., 1951, p. 152, 153 , Pl. 13 , figs. I, 
2. 



Pseudostafjella? pseudosphaeroidea Ross and Dunbar, 
1962, p. 15-17, Pl. 2, figs. 1-8 . 

Stajje/la cf. pseudosphaeroidea van Ginkel, 1965 , p. 14, 
15 , Pl. 5, figs. 8-11. 

Material. Four axial sect ions and three near-central 
tangential sections: hypotypes GSC 73905-73911. 

Description . Shell is large for the genus, subspherical, 
periphery broadly rounded, poles broadly umbilicate. A 
mature specimen of 5 1/2 volutions has a length of 
1.44 mm, width of 1.9 mm, and form ratio of 0.76. 
Proloculus is small, spherical, 0.08 mm in outside 
diameter. Shell planispirally coiled throughout , inner two 
volutions closely coiled, discoidal with narrowly rounded 
periphery; succeeding volutions rapidly and uniformly 
expanding and subsperical with broadly rounded 
periphery. Spirotheca is composed of a tectum, a thick 
diaphanotheca, and upper and lower tectoria, but upper 
tectorium usually lacking in most volutions; thickness 
about 0.04 to 0.06 mm in outer volutions. Septa unfluted. 
Chomata low and asymmetrical. Tunnel low and broad, 
with a slightly irregular path. 

Dimensions. 

GSC Length Width Form Diameter of 
no. (mm) (mm) Ratio Proloculus (mm) 

73905 1.05 1.36 0.77 0.12 
73906 1.17 1.40 0.84 
73907 1.44 1.90 0.76 0.08 
73908 0.80 1.01 0.79 
73909 0.76 0.9 1 0.84 
739 10 0.68 0.77 0.88 0.08 
739 11 0.64 0.68 0.94 0.08 

Width of Volution (mm) 

GSC no. 2 3 3'h 4 4 1/2 5'h 

73905 0.23 0.37 0.54 0.78 1.17 1.36 
73906 0.28 0.60 0.93 1.40 
73907 0.23 0.41 0.70 1.07 1.59 1.9 
73908 0.23 0.37 0.57 0.82 1.01 
73909 0.29 0.47 0.72 0.91 
739 10 0. 19 0.33 0.53 0.77 
739 11 0. 19 0.33 0.50 0.68 

Remarks. The type specimens of Staffella pseudo­
sphaeroidea Dutkevich show some variations in shell size, 
size per volution, and shape . The specimens from the 
Nansen Formation of Ellesmere Island fall within the 
range of variability of those type specimens. This species 
is closely similar in general shape to Stafjella moe//eri 
Ozawa and S. continens Rosovskaya. It differs from 
those species by having a larger size, both per volution 
and for the entire shell. It resembles S. variabilis 
(Rauser), but the latter has fewer volutions and much 
smaller size . 

Occurrence. Stafje//a pseudosphaeroidea Dutkevich has 
been recovered from the Nansen Formation and is 
common at GSC Joe. C-32130, 1108.5 m (3637 ft.) above 
the base, GSC Joe. C-32131, 1112 .8 m (3651 ft.), GSC 
Joe. C-32134, 1117.4 m (3666 ft.), GSC Joe. C-31884 
1170.7 m (3841 ft.), GSC loc. C-31892, 1189 m (3901 ft.), 
and GSC Joe. C-31671, 1347.6 m (4421 ft.). 

Stafjella moe//eri Ozawa 

Plate 3, figures 11-16 

Stajje//a moelleri Ozawa, 1925, p. 19, 20, Pl. 2, fig. 9; 
Thompson, I 935a, Pl. 13, fig. 18; Toriyama, 1958, 
p. 71, 73, Pl. 6, figs. 29-34. 

Parastafjella moelleri Rauser. Rauser-Chernoussova 
et al., 1951, p. 104, 105, Pl. 2, fig. 12. 

Material. Six axial sections: hypotypes GSC 73899-73904. 

Description. Shell small, subspherical, periphery broadly 
rounded, poles broadly umbilicate. Mature specimens 
containing 6 volutions are 0.76 to 0.87 mm long and 1.19 
to 1.42 mm wide, with form ratios of 0.6 to 0.64. 
Proloculus small, spherical, and 0.04 to 0.08 mm in outer 
diameter. Shell planispirally coiled and completely 
involute throughout, inner three volutions discoidal with 
narrowly rounded periphery, closely coiled; succeeding 
volutions subspherical and expanded rapidly outward. 
Spirotheca composed of a tectum, a thick diaphanotheca, 
and upper and lower tectoria, but upper tectorium usually 
lacking in some volutions. Thickness of spirotheca about 
0.03 to 0.09 mm in outer volutions. Septa planar. 
Chomata low and highly asymmetrical, extended to near 
poles. Tunnel low, with slightly irregular path. 

Dimensions. 

GSC Length Width Form Diameter of 
no. (mm) (mm) Ratio Proloculus (mm) 

73899 0.76 1.07 0.7 1 0.07 
73900 0. 76 1.1 9 0.64 0.08 
7390 1 0.67 1. 22 0.54 0.06 
73902 0.76 1.07 0.71 0.06 
73903 0.82 I.II 0.61 0.06 
73904 0.87 1.42 0.60 0.04 

Width of Volution (mm) 

GSC no. 2 3 4 5 51/2 6 

73899 0.14 0.34 0.47 0.74 1.07 
73900 0.16 0.27 0.4 1 0.60 0.84 1.19 
73901 0. 16 0.31 0.57 0.76 1.07 1.22 
73902 0.16 0.31 0.52 0.74 1.07 
73903 0.14 0.27 0.47 0.76 I.I I 
73904 0.16 0.31 0.45 0.66 0.99 1.42 
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Remarks. The specimens from the Nansen Formation of 
Ellesmere Island are similar to the holotype of Stafjel/a 
moelleri Ozawa in shape, size, and internal features. This 
species is closely similar to Stafjella breimeri van Ginkel, 
but the latter has flattened or broadly convex periphery 
and deeply umbilicate poles. 

Occurrence. Stafjella moelleri Ozawa is common at GSC 
Joe. C-32130, 1108.5 m (3636 ft.) above the base of the 
Nan se n Formation, GSC Joe. C-32135, 1120.4 m 
(3675 ft.), GSC Joe. C-31884, 1170.7 m (3840 ft.), and 
GSC Joe. C-31892, 1189 m (3900 ft.). 

Staffella mochaensis van Ginkel 

Plate 4, figures 8-10 

Stafjella mochaensis van Ginkel, 1965, p. 17, 18, Pl. 7, 
figs. 1-7, Pl. 8, figs. 1-9, Pl. 9, fig. l; van Ginkel, 
1971, Pl. 1, fig. 8. 

Material. Three axial sections: hypotypes GSC 
73912-73914. 

Description. Shell large for the genus, subquadrate, with 
nearly flat periphery, highly and broadly convex lateral 
slopes, and broadly umbilicate poles. Mature specimens 
with 5 Y2 to 6 volutions are 1.13 to 1.6 mm long and 1.57 
to 2.29 mm wide, with form ratio of 0.72. Proloculus 
small, subspherical, and 0.06 to 0.1 mm in outside 
diameter. Shell planispirally coiled throughout and 
uniformly expanded outward . Spirotheca, composed of a 
tectum, and a thicker, less dense layer, probably a 
diaphanotheca, has thickness of 0.02 to 0.06 mm in outer 
volutions. Septa planar. Chomata low, asymmetrical, 
extending to near poles. Tunnel low, narrow in inner 
volutions, becoming broad in outer volutions, with a 
regular path. 

Dimensions. 

GSC Length Width Form Diameter of 

no. (mm) (mm) Ratio Proloculus (mm) 

739 12 1.13 1.57 0.72 0.06 

739 13 0.68 0.99 0.69 0.06 
739 14 1.60 2.29 0.72 0.10 

Width of Volution (mm) 

GSC no. 3 4 5 51;, 6 

73912 0.19 0.39 0.62 0.97 1.34 1.57 
73913 0.2 1 0.4 1 0.64 0.99 
739 14 0.18 0.40 0.59 1.12 1.48 2.29 

Remarks. The Nansen specimens compare favourably 
with the holotype of Stafjella mochaensis van Ginkel in 
size, shape, and internal features. Kanmera (1954, 
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p. 123-126, Pl. 12, figs. 1-13) has identified some 
specimens from Japan as Staffella? pseudosphaeroidea 
Dutkevich, which, as Kanmera pointed out, differ from 
the type specimens in having a larger shell, more 
numerous volutions, smaller form ratio at maturity, and a 
nearly flattened periphery. On the basis of their shape 
and nearly flattened periphery, the Japanese specimens 
may belong to Staffella mochaensis van Ginkel. This 
species is closely similar to Stajjella pseudosphaeroidea 
Dutkevich and S. moelleri Ozawa, but differs from those 
species in having a subquadrangular shape and nearly flat 
periphery. 

Occurrence. Staffella mochaensis van Ginkel occurs at 
GSC Joe. C-31890, 1182.9 m (3881 ft.) above the base of 
the Nansen Formation, and GSC loc. C-31647, 1275.3 m 
(4184 ft.). 

Family SCHUBERTELLIDAE Skinner, 1931 

Subfamily SCHUBERTELLINAE Skinner, 1931 

Genus Schubertella Staff and Wedekind, 1910 

Ty pe species. Schubertella transitoria Staff and 
Wedekind, 1910. 

Schubertella gracilis Rauser 

Plate 5, figures 1-8 

Schubertella gracilis Rauser. Rauser-Chernoussova et al., 
1951, p. 74, Pl. 2, figs. 29, 30. 

Schubertella gracilis z nensis Rauser. Rauser­
Chernoussova et al., 1951 , p. 74, 75, Pl. 2, figs. 31, 32. 

Material. Seven axial sections and one sagittal section: 
hypotypes GSC 73915-73922. 

Description. Test minute, subellipsoidal, medium part 
slightly vaulted, lateral slopes convex, and poles acutely 
rounded. Mature specimens of 4 volutions are 0.58 to 
0.66 mm long and 0.43 to 0.47 mm wide, with form ratio 
of 1.34 to 1.4. Proloculus spherical, 0.04 to 0.1 mm in 
outside diameter. Test gradually and uniformly 
expanding. First volution coiled at large angle to outer 
volutions. Spirotheca thin, composed of an undiffer­
entiated layer, but in some outer volutions this layer 
sometimes differentiates into a tectum and a slightly 
transparent layer. Thickness of spirotheca about 0.01 mm 
in outer volutions. Septa unfluted throughout. Chomata 
rather low and asymmetrical, and missing in several 
volutions. Tunnel narrow, with a regular path. 



Dimensions. 

GSC Length Width Form Diameter of 

no. (mm) (mm) Ratio Proloculus (mm) 

73915 0.66 0.47 1.40 0.04 

739 16 0.56 0.39 1.44 0.08 
739 17 0.45 0.33 1. 36 0.10 
739 18 0.37 0.08 
739 19 0.58 0.43 1.34 0.04 

73920 0.44 0.37 1.19 0.05 
7392 1 0.37 0.27 1.37 0.07 

73922 0.41 0.31 1.32 0.08 

Width of Volution (mm) 

GSC no. 2 1/2 3 3'h 4 

739 15 0.08 0. 16 0.29 0.47 

739 16 0.1 6 0.26 0.39 
739 17 0. 16 0.27 0.33 
739 18 0. 14 0.23 0.37 
739 19 0. 11 0.17 0.28 0.43 
73920 0.1 0 0.19 0.29 0.37 
7392 1 0.14 0.23 0.27 
73922 0. 15 0.23 0.27 

Remarks. The holotype of Schubertella gracilis Rauser is 
a poorly preserved specimen, but the paratype is well 
preserved. The Nansen specimen is identical to Rauser­
Chernoussova 's paratype (Rauser-Chernoussova et al., 
1951, Pl. 2, fig. 30). This species is most closely simi lar in 
shape and internal characters to Schuberte/la polymorpha 
Safonova, but the latter has a more loosely coiled shell, a 
much larger test, and is relatively larger per volution. 

Occurrence. Schuberte/la gracilis Rauser commonly 
occurs at GSC loc . C-32131, 1112.8 m (3651 ft.) above 
the base of the Nansen Formation, GSC loc. C-32145, 
1152.4 m (3781 ft.), GSC loc. C-31890 , 1182.9 m 
(3880 ft.), and GSC Joe . C-31689, 1401.5 m (4598 ft.). 

Schuberte/la lata elliptica Sheng 

Plate 3, figures 8, 9 

Schuberte/la lata e/liptica Sheng, 1958, p. 20, 87, Pl. 2, 
figs. 13-20. 

Material. Two axia l sections: hypotypes GSC 73896, 
73897 . 

Description. Test minute, ellipsoidal, with slightly vaulted 
central part and broadly rounded poles. Mature 
specimens having 3 volutions are 0.62 to 0.76 mm long 
and 0.33 to 0.43 mm wide, with form ratio of 1. 77 to 
1.88. Proloculus small, about 0.04 to 0.05 mm in outside 
diameter. First volution closely coiled, succeeding 
volut ions rapidly and uniformly expanding. Spirotheca 
composed of a less dense layer in most volutions, but in 
outer volutions it is sometimes differentiated into a 
tectum, a diaphanotheca-like layer, and a tectorium-like 

layer; thickness in outer volutions about 0.01 to 
0.015 mm. Septa unfluted. Chomata low and 
asymmetrical. Tunnel narrow and low, with a regular 
path . 

Dimensions. 

GSC Length Width Form Diameter of 

no. (mm) (mm) Rati o Proloculus (mm) 

73896 0.76 0.43 1. 77 0.04 
73897 0.62 0.33 1.88 0.05 

Width of Volution (mm) 

GSC no. 2 

73896 0.1 4 0.27 0.43 
73897 0. 11 0.2 1 0.33 

Remarks. The Arctic specimens herein are closely simi lar 
to the holotype of Schuberte/la lata elliptica Sheng in all 
important features . This subspecies can be distinguished 
from Schuberte/la obscura Lee and Chen by its ellipsoidal 
shape, greater size per volution , and form ratio. It also 
resembles Schuberte/la simplex Lange, but the latter has a 
larger she ll , is larger per vo lution , and has more 
vo lutions. 

Occurrence. Schuberte/la lata e/liptica Sheng occurs at 
GSC loc. C-3 1688, 1398.8 m (4589 ft.) above the base of 
the Nansen Formation, and GSC loc. C-31696, 1426.2 m 
(4679 ft.). 

Schuberte/la texana (Thompson) 

Plate 3, figure 10 

Eoschuberte/la texana Thompson, 1947, p. 16 1, 162 , 
Pl. 31, figs. 1-8. 

Schubertella pseudoglobulosa Safonova. Rauser­
Chernoussova et al., 1951 , p. 77, 78, Pl. 4, figs. 3, 4 . 

Schuberte/la cf. pseudoglobulosa van Ginkel, 1965 , p. 89, 
90, Pl. 22, figs. 21-23 , Pl. 23, fi g. 1. 

Material. Only one axial section of a specimen has been 
found in the type area of the Nansen Formation on 
northern Ellesmere Island: hypotype GSC 73898. 

Description. Test small, subspherica l, central part broadly 
rounded, lateral slopes convex, and poles slightly 
umbilicate . A mature specimen of 3 volutions is 0.64 mm 
long, 0.44 mm wide, with a form ratio of 1.16. Widths of 
the first to third volutions are 0.19, 0.33, and 0.55 mm. 
Proloculus large for shell, spherical, about 0.1 mm in 
outside diameter. Test rapidly and uniformly expanding 
outward. Spirotheca thin, composed of an undiffer-
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entiated layer in inner volutions and a tectum and a less 
dense layer in outer volutions; thickness of spirotheca 
about 0.01 to 0.02 mm in outer volutions. Septa planar 
throughout. Chomata low and asymmetrical. Tunnel low 
and broad, with a slightly irregular path. 

Remarks. The Nansen specimen is identical to 
Schubertella texana (Thompson) in shape, size, and 
internal characteristics. In 1951, Safonova described some 
specimens from the Kashirsky horizon of the Russian 
Platform as Schubertella pseudoglobulosa Safonova. 
However, those Russian specimens are closely similar in 
shape and overall size and have a large proloculus, like 
the type specimens of Schubertella texana (Thompson); 
there fore, we refer Schubertella pseudoglobulosa 
Safonova to Schuberte//a texana (Thompson). 

Occurrence. Schubertella texana (Thompson) occurs only 
at GSC Joe. C-31890, 1213.4 m (3981 ft.) above the base 
of the Nansen Formation. 

Schubertella sp. cf. S. acuta Rauser 

Plate 3, figure 7 

cf. Schubertella acuta Rauser. Rauser-Chernoussova 
et al., 1951, p. 79, 80, Pl. 3, figs. 8, 9. 

Schubertella acuta forma callosa Rauser. Rauser­
Chernoussova et al., 1951, p. 80, Pl. 3, figs. 10, 11. 

Schubertella acuta callosa Han, 1980, p. 29, Pl. 2, 
fi gs. 26, 27. 

Material. One axial section of a specimen has been found: 
hypotype GSC 73895. 

Description. Test minute, fusiform, medium part vaulted, 
lateral slopes slightly concave or straight, and poles blunt. 
One mature specimen having 3 1/2 volutions is 0. 74 mm 
long and 0.35 mm wide, with a form ratio of 2.11. 
Widths of the first to the third and one half volutions are 
0.1, 0.19, 0.29, and 0.35 mm . Proloculus small and 
spherical, about 0.04 mm in outside diameter. First 
volution endothyrid, coiled at right angles to outer 
volutions and closely coiled; succeeding volutions slowly 
and uniformly expanding outward. Spirotheca thin, 
composed of an undifferentiated and less dense layer, 
about 0.005 to 0.01 mm thick in outer volution. Septa 
planar throughout. Chomata low and asymmetrical. 
Tunnel rather narrow, with a regular path. 

Remarks. The Nansen specimen is closely similar to 
Schuberte//a acuta Rauser in size and internal features. It 
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differs from the holotype, however, in that it has a 
slightly concave lateral slope and developed chomata. 

Occurrence. Schubertella sp. cf. S. acuta Rauser is very 
rare in the Nansen Formation and occurs only at GSC 
Joe. C-31901, 1215.5 m (3988 ft.). 

Schubertella lata Lee and Chen 

Plate 5, figures I 0-12 

Schubertella lata Lee and Chen, 1930, p. 111, Pl. 6, 
figs. 9-11; Rauser in Rauser-Chernoussova et al., 1951, 
p. 81, Pl. 3, fig. 14; Putrja, 1956, p. 410, 411, Pl. 6, 
fig. 9; Sheng, 1958, p. 19, 20, 77, Pl. 2, figs. 7-12. 

Schubertella sp. cf. S. lata Lin et al., 1977, p. 32, Pl. 6, 
fig . 13 . 

Eoschubertella lata Thompson, 1948, p. 33, Pl. 4, fi gs. I, 
2; Igo, 1957, p. 186, 187, Pl. 3 figs. 6-8. 

Eoschubertella sp. cf. E. lata Ishii , 1962, p. 6-8, Pl. 6, 
figs. 38-40. 

Material. Three axial sections: hypotypes GSC 
73924-73926. 

Description. Shell minute, subellipsoidal with slightly 
vaulted or flattened medium part, and broadly rounded 
poles. A mature specimen having 4 volutions is 0.81 mm 
long and 0.42 mm wide, with a form ratio of 1.94. 
Proloculus small, spherical, and 0.04 mm in outside 
diameter. First volution coiled at large angle to axis of 
outer ones, closely coiled, succeeding volutions rapidly 
and uniformly expanding. Spirotheca thin, composed of a 
tect um and a thick, less dense layer, but in outer 
volutions less dense layer is sometimes differentiated into 
a thin diaphanotheca and a lower tectorium. Thickness of 
spirotheca about 0.01 to 0.015 mm in outer volutions. 
Septa unfluted throughout. Chomata low and 
asymmetrical. Tunnel low and narrow in inner volutions, 
becomes broad in outer volutions. 

Dimensions. 

GSC Length Width Form Diameter of 

no. (mm) (mm) Rat io Proloculus (mm) 

73924 0. 81 0.42 1.94 0.04 
73925 0.91 0.44 2.07 0. 04 
73926 0.82 0.37 2.22 0.04 

Width of Volut ion (mm) 

GSC no . 2 3 3'h 4 

73924 0. 10 0. 16 0.27 0.42 
73925 0. 14 0.23 0.36 0.44 
73926 0.1 0 0. 19 0.29 0.37 



Remarks. The Nansen specimens are closely similar to the 
holotype of Schubertella lata Lee and Chen in shape and 
internal characters. The only difference is that the form 
ratio is slightly larger than that of the holotype. In 
general shape, this species is similar to Schuberte//a 
pseudosimplex Sheng, but the latter has a loosely coiled 
shell. 

Occurrence. Schuberte//a lata Lee and Chen occurs at 
GSC loc . C-32131, 1112.8 m (3651 ft.) above the base of 
the Nansen Formation, GSC loc. C-31881, 1163.4 m 
(3817 ft.), and GSC Joe. C-31884, 1170.7 m (3841 ft.). 

Schubertella obscura mosquensis Rauser 

Plate 5, figure 9 

Schuberte//a obscura mosquensis Rauser. Rauser­
Chernoussova et al., 1951, p. 72, 73, Pl. 3, figs. 23, 24. 

Schuberte//a sp. cf. S. obscura mosquensis van Ginkel, 
1965, p. 86, 87, Pl. 22, figs. 1-4. 

Material. One axial section of a single specimen: 
hypotype GSC 73923. 

Description. Test minute, spherical, with broadly rounded 
central portion and broadly rounded poles. One mature 
specimen with 3 volutions is 0.27 mm long and 0.26 mm 
wide, with a form ratio of 1.04. Widths of the first to 
third volutions are 0.08, 0.16, and 0.26 mm, respectively. 
Proloculus about 0.03 mm in outside diameter. Test 
closely coiled and uniformly expanding. Spirotheca 
composed of an undifferentiated layer, about 0.007 to 
0.01 mm in outer volutions. Septa planar throughout. 
Chomata poorly developed, usually absent in most 
volutions. Tunnel narrow. 

Remarks. The Nansen specimen is identical to typical 
representatives of Schuberte//a obscura mosquensis 
Rauser in most of the important features. The only 
difference is that the holotype has an endothyrid 
juvenarium . This subspecies is closely similar to 
Schuberte//a obscura Lee and Chen. It differs from the 
latter, however, by having a spherical test and a smaller 
form ratio. It also resembles Schuberte//a? borealis 
Rauser and S. pauciseptata globulosa Safonova, but those 
species and subspecies have more volutions and a much 
larger size of shell per volution. 

Occurrence. Schuberte//a obscura mosquensis Rauser 
occurs at GSC loc . C-31652, 1294.2 m (4246 ft.) above 
the base of the Nansen Formation. 

Family FUSULINIDAE Moeller, 1878 

Subfamily FUSULINELLINAE Staff and 
Wedekind, 1910 

Genus Wedekindel/ina Dunbar and Skinner 

Type species. Fusuline//a euthysepta Henbest, 1928. 

Wedekinde//ina pseudomatura Ross and Tyrrell 

Plate 8, figures 1-11 

Wedekinde//ina pseudomatura Ross and Tyrrell, 1965, 
p . 628, Pl. 75, figs . 11-13; Ross, 1969a, p. 141 l, 
Pl. 171, figs. 32-38. 

Material. Eleven axial sections: hypotypes GSC 73975-
73985 . 

Description. Shell small, elongate fusiform, one side of 
the central part vaulted and the opposite side slightly 
depressed, lateral slopes nearly straight, and poles bluntly 
pointed . Adult shells have 5 to 6 1/2 volutions and reach 
1.83 to 2.43 mm in length and 0.7 to 0.8 mm in width, 
with form ratio of 2.61 to 3.04. Proloculus minute and 
spherical, 0.04 to 0.09 mm in outside diameter. First two 
volutions tightly coiled and subspherical; succeeding 
volutions increase markedly in length and are fusiform to 
elongate fusiform. Spirotheca thin, composed of a 
tectum, a diaphanotheca, and upper and lower tectoria, 
but upper tectorium discontinuou s a nd sporadically 
lacking in some volutions; thickness of spirotheca abo,ut 
0.005 mm in inner volutions and 0.01 to 0.015 mm in 
outer volutions. Septa gently folded in extreme polar 
regions and nearly planar in other parts of shell. Chomata 
small, low, and slight asymmetrical, tunnel side slope 
steep and poleward slope low. Tunnel narrow and low, 
with a slightly irregular path. Axial fillings light, 
occurring in poles of most outer volutions. 

Dimensions. 

GSC Length Width Form D iameter of 
no. (mm) (mm) Ratio Proloculus (m m) 

73975 2.10 0.70 3.00 0.08 
73976 1.83 0.70 2.61 0.04 
73977 2.16 0.76 2.84 0.04 
73978 1.24 0.43 2.88 0.09 
73979 1.1 7 0.45 2.60 0.08 
73980 2.29 0.93 2.46 0.12 
73981 1.17 0.45 2.60 0.10 
73982 2.15 0.80 2.69 0.04 
73983 2.29 0.99 2.3 1 0.08 
73984 2.25 0.84 2.68 0. 10 
73985 2.43 0.80 3.04 0.08 
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Width of Volution (mm) 

GSC no. 2 3 4 5 6 6 !12 

73975 0.1 4 0.25 0.33 0.49 0.70 
73976 0.08 0. 13 0.2 1 0.31 0.45 0.62 0.70 
73977 0. 10 0.17 0.27 0.41 0.64 0.76 
73978 0.14 0.2 1 0.29 0.43 
78979 0.14 0.23 0.34 0.45 
78980 0. 19 0.29 0.43 0.66 0.93 
7898 1 0.14 0.2 1 0.3 1 0.45 
78982 0.10 0. 15 0.25 0.39 0.59 0.80 
78983 0. 16 0.27 0.4 1 0.66 0.99 
78984 0. 19 0.29 0.38 0.60 0.84 
78985 0.14 0.23 0.35 0.47 0.68 0.80 

Remarks. The specimens from the type section of the 
Nansen Formation are identica l to typical Wedekindellina 
pseudomatura Ross and Tyrrell in shape, size, and 
internal features. This species can be distinguished from 
Wedekindellina matura Thompson by its smaller shell and 
dimensions per volution, and its smaller chomata. Also , 
the general shape of the shell of those two species is 
di ffere nt. 

Occurrence. Wedekindellina pseudomatura Ross and 
Tyrrell has been found at two levels in the type area of 
the Nansen Formation : GSC Joe. C-32130, 1108.5 m 
(3637 ft.) above the base and GSC loc . C-32131, 1112.8 m 
(3651 ft.). 

Wedekindellina matura Thompson 

Plate 9, figures 14-22 

Wedekindellina matura Thompson, l 945a , p. 56-58, 
Pl. 4, figs. 1-12, Pl. 5, fig. 5. 

Materia l. Nine axial sectio ns: hypotypes GSC 74010-
74018. 

Description. Shell small, thickly fusifo rm , with vaulted 
central part, straight lateral slopes, and sharply pointed 
poles . Adult shells of 6 volutions are 1.86 to 2.68 mm 
long and 0.84 to 1.17 mm wide, with form ratio from 
2.11 to 2.82. Proloculus small, spherical, and 0.06 to 
0. 09 mm in outer diameter. Shell compactly coiled, 
expanding uniformly; fir st volution spherical, second 
volution ellipsoidal, succeeding volutions fu siform . 
Spirotheca thin, composed of a thin tectum, a rather 
th ick diaphanotheca, and a lower tectorium. Thickness of 
spirotheca about 0.007 to 0.01 mm in inner volutions and 
0.015 to 0.02 mm in outer ones . Septa almost unfluted 
throughout length of shell. Chomata broad and highly 
asymmetrical, with vertical sides adjacent to tunnel and 
low poleward slope in inner volutions. Chomata become 
narrow, high, and slightly asymmetrical; both tunnel-side 
slopes and poleward slopes steep in the outer volutions . 
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Tunnel narrow in inner volutions, becoming slightly 
broad in outer volutions, with a slightly irregular path . 
Axial fillings very thin , restricted to the polar areas of 
fourth and fifth vo lutions . 

Dimensions. 

GSC Length Width Form Diameter of 
no . (mm) (mm) Ratio Prolocu lus (mm) 

74010 2.37 0.84 2.82 0.08 
74011 2.5 1 1.01 2.48 0.08 
7401 2 2.22 1.05 2. 11 0.06 
7401 3 2.55 0.95 2.58 0.08 
74014 1. 86 0.84 2.20 
7401 5 2.06 0.87 2.37 0.09 
74016 2.68 1.1 7 2.29 0.07 
740 17 2.02 0.87 2.32 0.06 
7401 8 2. 12 0.87 2.44 0.06 

Width of Volu ti on (mm) 

SC no. 3 4 5 6 

740 10 0. 12 0. 19 0.29 0.4 1 0.60 0.84 
74011 0. 19 0.27 0.39 0.54 0.75 1.01 
74012 0. 12 0.23 0.35 0.56 0.84 1.05 
7401 3 0. 19 0.33 0.49 0.72 0.95 
74014 0. 10 0. 16 0.26 0.39 0.58 0.84 
74015 0. 14 0.2 1 0.29 0.45 0.64 0.87 
7401 6 0. 12 0.2 1 0.35 0.49 0.70 1.00 1.1 7 
7401 7 0. 16 0.27 0.43 0.62 0.87 
74 108 0. 12 0.19 0.29 0.40 0.60 0.87 

Remarks. The specimens from the type area of the 
Nansen Formation are closely similar to type specimens 
of Wedekindel/ina matura Thompson in shape, size, and 
development of chomata. The only difference is that the 
axial fillings in the Arctic specimens are less extensive 
than in the holotype. In general shape, this species 
resembles Wedekindellina prolifica Kanmera . It differs 
from that species, however , in being much smaller and 
having fewer volutions and rather thin axial fillings . 

Occurrence. Wedekindellina matura Thompson occurs at 
GSC Joe. C-32130, 1108 .5 m (3637 ft.) above the base of 
the Nansen Formation , GSC Joe. C-32134, 1117.4 m 
(3666 ft.) , GSC Joe. C-32146, 1157 m (3796 ft.), GSC Joe. 
C-31890, 1182.9 m (3881 ft.), GSC loc. C-31648, 
1277.4 m (4191 ft.) , and GSC Joe. C-31650, 1286.6 m 
(4221 ft.) . 

Wedekindel/ina ura/ica longa (Dutkevich) 

Plate 7, fi gures 8-18 

Fusulinella uralica var. longa Dutkevich, 1934, p . 47-52, 
84-87, Pl. 5, fi gs . 6, 12 . 

Wedekindellina dutkevichi Rauser and Beljaev. Rauser­
Chernoussova et al., 1936, p . 183-185; Rauser­
Chernoussova et al., 1940, p . 21-23 , 72, Pl. 4, figs. 4-7; 



Rauser-Chernoussova et al., 1951, p. 239, Pl. 36, figs. 8, 
9; Forbes, 1960, p. 215, Pl. 30, figs. 14, 15; Ross and 
Dunbar, 1962, p. 31-33, Pl. 4, figs . 6-12; Lebedeva, 
1966a, Pl. 9, fig. 9. 

Material. Eleven axial sections: hypotypes GSC 
73964-73974. 

Description. Shell large for genus, elongate fusiform, 
central part vaulted, lateral slopes slight ly convex or 
straight, poles blunt. Mature specimens of 7 to 8 
volutions are 3.54 to 4.61 mm long and 1.15 to 1.32 mm 
wide, with form ratio of 2.77 to 3.58. Proloculus small 
and spherical, with 0.04 to 0.08 mm outside diameter. 
Inner two volutions closely coiled, succeeding volutions 
slowly and uniformly expanding in height, but rapidly 
increasing in length . Spirotheca thin, composed of a 
tectum, a diaphanotheca, and upper and lower tectoria, 
about 0.01 mm thick in inner vo luti ons and 0.015 to 
0.02 mm thick in outer ones. Septa weakly fluted in the 
extreme polar regions, and almost planar elsewhere. 
Chomata broad and highly asymmetrical in inner 
volutions, but narrow, low, and slightly asymmetrica l, 
about one third as high as chamber in outer volutions, 
and sometimes missing in last volution. Tunnel narrow in 
inner volutions, becoming broad in outer ones, with a 
slightly irregular path . Axial fillings markedly heavy, 
occurring in most volutions. 

Dimensions. 

Length 
GSC no. (mm) 

73964 3.21 
73965 4.08 
73966 2.80 
73967 3.54 
73968 4.1 2 
73969 3.87 
73970 4.12 
7397 1 3.67 
73972 4.16 
73973 4.61 
73974 4.12 

GSC no. 

73964 0. 14 0.25 
73965 0. 10 0.19 
73966 0. 12 0.20 
73967 0.14 0.23 
73968 0.11 0.20 
73969 0.10 0.16 
73970 0.09 0. 16 
73971 0.12 0.21 
73972 0.12 0.19 
73973 0.08 0.16 
73974 0.11 0.19 

Width Form Diameter of 

(mm) Ratio Proloculus (mm) 

0.95 3.38 0.08 
1.24 3.29 0.04 
0.91 3.08 0.08 
1.28 2.77 0.04 
1.27 3.24 0.06 
1.1 7 3.31 
1.15 3.58 
1.07 3.43 0.04 
1.22 3.41 0.08 
1.32 3.49 
1.32 3. 12 0.06 

Width of Volution (mm) 

3 4 5 

0.37 0.57 0.76 
0.27 0.39 0.58 
0.28 0.39 0.54 
0.35 0.49 0.69 
0.31 0.43 0.61 
0.25 0.37 0.52 
0.27 0.41 0.61 
0.32 0.47 0.68 
0.31 0.43 0.62 
0.27 0.43 0.64 
0.27 0.42 0.6 1 
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0.95 
0.80 
0. 76 
0.97 
0.8 1 
0.74 
0.82 
0.93 
0.98 
0.87 
0.84 

0.91 
1.28 
1.09 
I.OJ 
1.1 5 
1.07 
1. 22 
1.19 
1.1 3 

1.27 
I 17 

1.32 
1.32 

Remarks. In shape, size, and inner characters, the 
specimens from the type area of the Nansen Formation 

compare closely with the type specimens of 
Wedekindellina ura!ica longa (Dutkevich) from the 
middle Urals, U.S.S.R. In 1936, Rauser and Beljaev (in 
Rauser-Chernoussova et al., 1936, p. 185) stated that 
Fusulinella uralica var. long a (Dutkevich, 1934, Pl. 5, 
figs. 6, 12) might be an another species of Wedekindellina 
and named it Wedekindellina dutkevichi Rauser a nd 
Beljaev, which was formally described and published in 
1940 (Rauser-Chernoussova et a l., 1940). Meanwhile, 
Rauser and Beljaev placed the specimens illustrated in 
Dutkevich (1934, Pl. 5, figs. 6, 12), the type specimens of 
W. ura!ica longa (Dutkevich) , in synonymy with W. 
dutkevichi Rauser and Beljaev. On the basis of priority, 
the writers consider that Wedekindellina dutkevichi 
Rauser and Beljaev should be a synonym of 
Wedekindellina ura!ica longa (Dutkevich). This species is 
similar to Wedekindellina henbesti (Skinner) in several 
features. The latter species, however , has sharply pointed 
poles, more volutions, much smaller size per volution, 
and a narrow tunnel. It also resembles W. longissima 
Dalmatskaya ( = W. dutkevichi longissima), but that 
species is more slender, has a much longer axis of coiling, 
a larger form ratio, and is smaller per volution. 

Occurrence. Wedekinde!!ina uralica longa (Dutkevich) is 
abundant in the type Nansen Formation and occurs at 
GSC Joe. C-31901, 1215 .5 m (3988 ft.) above the base, 
GSC Joe. C-3 165 3, 1298.2 m (4259 ft.) , GSC Joe . 
C-3 1656 , 1307.9 m (4291 ft.), GSC Joe. C-31668, 
1335.4 m (4381 ft.), and GSC Joe . C-31671, 1347.6 m 
(4421 ft.) . 

Wedekindellina lata Thompson 

Plate 10, figures 1-22 

Wedekindellina lata Thompson, 1961, p. 1134, Pl. 136, 
figs. 1-7. 

Material. Twenty-two axial sections: hypotype s 
GSC 74019-74040. 

Description. Shell of medium size for genus, elongate 
fusiform with vaulted central portion, slightly convex or 
straight lateral slopes, and blunt poles . Mature shells have 
6t/2 to 7 volutions, are 2.86 to 4.4 mm long and 0.98 to 
1.24 mm wide, with form ratio of 2.6 to 3.55. Proloculus 
small and spherical , 0.04 to 0.1 mm in outer diameter. 
Inn er two volutions tightly coi led and ellipsoidal, 
succeeding volutions increase markedly in length and are 
elongate fusiform in shape. Spirotheca thin, composed of 
a tectum, a rather thin diaphanotheca, and upper and 
lower tectoria. Septa slight ly folded near poles and almost 
planar in central regions. Chomata low and highl y 
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asymmetrical, with steep tunnel sides and low, broad, 
la teral slopes; sometimes missing in outer volutions. 
Tunnel relatively wide, with an almost straight path. 
Axial fillings thin, developed in the polar areas of most 
volutions. 

Dimensions. 

GSC no. 
Length 
(mm) 

Width 
(mm) 

Form 
Ra1io 

Diameter of 

Proloculus (mm) 

74019 
74020 
74021 
74022 
74023 
74024 
74025 
74026 
74027 
74028 
74029 
74030 
7403 1 
74032 
74033 
74034 
74035 
74036 
74037 
74038 
74039 
74040 

GSC no. 

74019 0. 14 
74020 0. 16 
7492 1 0.08 
74922 0. 12 
74923 0. 16 
74924 0. 15 
74925 0.19 
74926 0.19 
74927 0. 10 
74928 0.1 2 
74929 0.1 4 

3.34 
2.47 
3.01 
2.93 
1.57 
3.01 
3.25 
1.96 
3.54 
3.30 
2.68 
3.25 
2.68 
3.50 
2.93 
3.42 
4.14 
2.02 
3.54 
4.40 
2.97 
3.3 1 

0.23 
0.25 
0.15 
0.2 1 
0.25 
0.23 
0.29 
0.28 
0.22 
0.2 1 
0.24 

0.3 1 
0.35 
0.25 
0.3 1 
0.39 
0.3 1 
0.43 
0.4 1 
0.35 
0.29 
0.37 

I.II 

0.89 
1.09 
0.93 
0.57 
0.98 
1.03 
0.60 
1.08 
1.24 
0.78 
1.09 
1.03 
1.1 9 
0.97 
0.93 
1.38 
0.82 
I.II 
1.24 
1.07 

3.0 1 
2. 78 
2.76 
3. 15 
2. 75 
3.07 
3.16 
3.27 
3.37 
2.66 
3.43 
2.98 
2.60 
2.94 
3.02 
3.68 
2.99 
2.46 
3. 19 
3.55 
2.76 

1.13 2.93 

Width of Volution (mm) 
4 5 51/2 

0.46 0. 76 
0.54 0. 76 0.89 
0.3 7 0.54 
0.43 0.68 
0.57 
0.42 0.59 
0.64 0.84 
0.60 
0.52 0. 74 
0.45 0.66 
0.54 0. 78 
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0.97 

0. 81 
0.93 

0.82 
1.03 

1.08 
0.9 1 

0.08 
0.09 
0.04 
0.07 
0.08 
0.09 
0.08 
0.09 
0.04 
0.08 
0.06 
0.06 
0.06 
0.06 
0.04 
0.08 
0. 12 
0.1 1 

0. 10 
0.09 
0. 10 

I.II 

0.98 

1.24 

74930 0.14 0.23 0.33 0.47 0.68 0.93 1.09 
7493 1 0.13 0.19 0.29 0.4 1 0.62 0.9 1 1.09 
74932 0. 12 0.2 1 0.3 1 0.45 0.66 0.9 1 1.1 9 
74933 0.10 0. 16 0.25 0.41 0.60 0.97 
74934 0.14 0.24 0.37 0.56 0. 78 0.93 
74935 0. 19 0.28 0.38 0.53 0.74 1.05 1. 38 
74936 0. 19 0.27 0.38 0.58 0. 82 
74937 0.10 0. 16 0.27 0.41 0.58 0.80 1.11 
74938 0. 16 0.25 0.38 0.57 0.78 1.05 1.24 
74939 0. 14 0.23 0.33 0.47 0.66 0.93 1.07 
74940 0.19 0.29 0.42 0.60 0.82 1.1 3 

Remarks. The type specimens of Wedekindel/ina /ata 
Thompson from Ward Hunt Island show some variability 
in shape, size, number of volutions, and proloculus . The 
E llesmere Island specimens fall within the range of 
variation of the type specimens. This species is similar in 
general shape to Wedekindellina ardmorensis Thompson, 
Verville and Lokke. The latter species, however, has 
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sharply pointed poles, more volutions, tightly coiled shell, 
and fewer axial fillings. 

Occurrence. Wedekindellina /ata Thompson is abundant 
in the type Nansen Formation and occurs at GSC Joe . 
C-32128, 1106.7 m (3631 ft.) above the base, GSC Joe. 
C-32134, 1117.4 m (3666 ft.), GSC toe. C-32144, 
1147 .9 m (3766 ft.), GSC toe. C-32145, 1152.4 m 
(3781 ft.) , GSC toe. C-31881, 1163.4 m (3817 ft.), GSC 
Joe. C-31884, 1170.7 m (3841 ft.), GSC Joe . C-31901, 
1215 .5 m (3988 ft.), GSC toe. C-31902, 1218 m (3996 ft.), 
GSC toe. C-31650, 1286.6 m (4221 ft.), and GSC toe. 
C-31654, 1301.2 m (4269 ft.). 

Wedekindellina ura/ica (Dutkevich) 

Plate 7, figures 1-7 

Fusulinel/a uralica Dutkevich , 1934, p . 47-52, 84-87, 
Pl. 5, fig. 7. 

Wedekindellina ura/ica Safonova and Rau se r. 
Rauser-Chernoussova et al., 1951, p. 237, 238, Pl. 36, 
fig. l, 2; Lebedeva, 1966a, p. 201, 202, Pl. 9, fig . 6. 

Material. Five axial sections and two tangential sections: 
hypotypes GSC 73957-73963. 

Description . Shell small, fusiform, with slightly vaulted 
central portion, slightly convex lateral slopes, and pointed 
poles. Mature shells with 5 V2 to 7 vo lutions are I. 75 to 
2.37 mm long and 0.74 to 1.03 mm wide, with form ratio 
of 2.36 to 2.76 . Proloculus small, spherical, and 0.04 to 
0.08 mm in outer diameter . Shell compactly coiled; first 
vo! 11tion subspherical, succeeding volutions increase 
markedly in length. Spirotheca thin, about 0.005 mm 
thick in inner volutions and 0.01 to 0.02 mm thick in 
outer ones, and composed of tectum, diaphanotheca, and 
upper and lower tectoria. Septa almo st unfluted 
throughout shell . Chomata massive, highly asymmetrical, 
tunnel side slopes nearly vertical, poleward slopes rather 
low. Tunnel narrow and about half as high as chamber, 
with a fairly regular path . Axial fillings markedly heavy, 
well developed in all volutions. 

Dimensions. 

GSC no. 

73957 
73958 
73959 
73960 
73 961 
73962 
73963 

Lenglh 
(mm) 

2. 10 
1.24 
1.20 
1.75 
1.86 
2.37 
1.92 

Width 

(mm) 

0.76 
0.56 
0.60 
0. 74 
0.76 
1.09 
0.74 

Form 

Ratio 

2.76 
2.2 1 
2.00 
2.36 
2.39 
2.30 
2.59 

Diameter of 
Proloculus (mm) 

0.06 
0.04 
0.08 
0.08 
0.08 
0.06 



Width of Volution (mm) 

GSC no. 
4 4 'h 5 51;, 6 

73957 0.09 0.14 0.35 0.49 0.76 
73958 0.1 2 0.21 0.3 1 0.47 0.56 
73 959 0.14 0.23 0.33 0.47 0.60 
73960 0. 12 0. 19 0.27 0. 39 0.60 0.74 
73961 0. 14 0.23 0.35 0.47 0.67 0. 78 
73962 0. 10 0. 16 0.25 0.37 0.49 0.68 1.03 
73963 0.10 0.16 0.27 0.37 0.52 0. 74 

Remarks. Specimens of Wedekindellina uralica 
(Dutkevich) are closely similar to the holotype from the 
western Urals in shape, size, and heavy axial fillings. 
Several other species and subspecies are closely similar in 
their construction. Wedekindellina uralica inflata 
(Dutkevich) is thicker, larger, and has a much larger 
proloculus; W. unijormis Thompson has more numerous 
volutions, a more closely coiled shell and is of a much 
smaller size per volution than Wedekindellina uralica 
(Dutkevich). However, some species, such as 
Wedekindellina subovata Safonova, W. curta Lebedeva, 
Parawedekindellina kamensis Safonova, and P. pecholica 
Rauser are probably immature specimens of 
Wedekindellina uralica (Dutkevich) . 

Occurrence. Wedekindellina uralica (Dutkevich) occurs at 
GSC loc. C-32127, 1105.2 m (3626 ft.) above the base of 
the Nansen Formation, GSC Joe. C-32132, 1114.3 m 
(3656 ft.), GSC Joe. C-31882, 1166.2 m (3826 ft.) and 
GSC Joe. C-31901, 1215.5 m (3988 ft.). 

Wedekindellina quasicylindrica n. sp. 

Plate 8, figures 12-19 

Material. Eight axial sections: holotype GSC 73989, 
para types GSC 73986-73988, 73990-73993. 

Etymology. Latin, quasi, simulating or appearing as if; 
cylindrica, cylinder; after the shape of the species. 

Description . Shell of medium size, subcylindrical to 
cylindrical, centra l part slightly vaulted, lateral slopes 
uniform, and poles narrowly rounded. Adult specimens 
contain 6 to 6 Y2 volutions, reach 2.39 to 2.8 mm in length 
and 0.78 to I.OJ mm in width, with form ratio of 2.77 to 
3.44. Proloculus minute and spherical, 0 .05 to 0.11 mm in 
outside diameter. Shell tightly coiled, slowly and 
uniformly expanding in height and rapidly increasing in 
length; first volution spherical, second volution 
ellipsoidal, succeeding volutions range from sub­
cylindrical to cylindrical. Spirotheca thin, about 0.005 to 
0.01 mm thick in inner volutions and 0 .015 to 0.02 mm in 
outer ones , composed of a tectum, a rather thick 
diaphanotheca, and a discontinuous lower tectorium. 

Septa broadly fluted in polar regions and almost planar in 
other parts of the shell. Chomata broad and asym­
metrical, about half as high as chamber in inner 
volutions, but narrow, small, and slightly asymmetrical in 
outside ones. Tunnel narrow in inner volutions, becoming 
broad in outer ones, with a regular path. Axial fillings not 
dense, and confined to the polar regions of second to 
fourth volutions. 

Dimensions. 

Lengt h Width Form Diameter of 
GSC no. (mm) (mm) Rat io Proloculus (mm) 

73986 2.37 0.74 3.20 0.06 
73987 1.67 0.48 3.48 0.06 
73988 2. 39 0.80 2.99 
73989 2.68 0.76 3.44 0.06 
73990 2.45 0.80 3.06 0. 11 
73991 2.80 1.01 2.77 0.06 
73992 1.73 0.49 3.53 0.05 
73993 2.97 0.93 3.1 9 0.08 

Width of Volut ion (mm) 

GSC no. 2 3 4 4 'h 5 6 6'h 

73986 0.1 2 0. 19 0.27 0.43 0.62 0.74 
73987 0. 12 0.2 1 0.29 0.40 0.48 
73988 0.1 0 0. 16 0.25 0.39 0.60 0.80 
73989 0.1 2 0. 17 0.28 0.38 0. 49 0.66 0.78 
78990 0. 19 0.29 0. 41 0.58 0.80 
78991 0. 10 0. 16 0.29 0.45 0.72 1.01 
78992 0.1 2 0.19 0.29 0.43 0.49 
78993 0. 14 0.23 0. 35 0. 52 0.78 0.93 

Remarks. The new species is closely similar to 
Wedekindellina lata Thompson in several features, but 
differs in having a uniform, mature shape, tightly coiled 
shell, and a much smaller shell per volution. It also 
resembles Wedekindellina minuta (Henbest) in general 
shape. However, the latter species has a much smaller 
shell and markedly heavy axial fillings in all volutions . 

Occurrence. Wedekindellina quasicylindrica n. sp. is 
found at GSC Joe. C-32135, 1120.4 m (3676 ft.) above the 
base of the Nansen Formation, GSC Joe. C-31881, 
1163 .4 m (3817 ft.), GSC Joe. C-31882, 1166.2 m 
(3826 ft.) , and GSC loc. C-31883, 1169.2 m (3836 ft.). 

Wedekindellina sp. A 

Plate 8, figures 20-22 

Material. One axial and two oblique sections: hypotypes 
GSC 73994-73996. 

Description. Shell large for genus, elongate fusiform, 
central part vaulted, lateral slopes straight or slightly 
concave, and poles bluntly pointed. One mature specimen 
with 8 volutions is 5.77 mm long and 1.57 mm wide, with 
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a form ratio of 3.69. Proloculus small and spherical, 
about 0.06 mm in outer diameter. First two volutions 
tightly coiled, succeeding volutions rapidly and uniformly 
expanding, but more rapidly increasing in length than in 
height. Spirotheca thin, about 0.01 mm in inner volutions 
and 0.02 mm in outer ones, and composed of tectum, 
diaphanotheca, and upper and lower tectoria. Septa 
gently fo lded near poles, almost unfluted elsewhere. 
Chomata broad and highly asymmetrical, tunnel side 
slopes are steep and poleward slopes are low . Tunnel 
narrow and about half as high as chamber, with a slightly 
irregular path. Axial fillings markedly heavy, occurring in 
all volutions. 

Dimensions. 

Length Width Form Diameter of 
GSC no. (mm) (mm) Ratio Proloculus (mm) 

73994 4.94 1.36 3.63 0.06 
73995 4.74 1.63 2.91 0.06 
73996 5.77 1.57 3.69 0.06 

Width of Volu ti on (mm) 

GSC no . 2 3 4 5 6 

73994 0. 13 0.26 0.41 0.51 0.80 1.03 1.36 
73995 0. 14 0.26 0.39 0.60 0.87 1.15 1.46 1.63 
73996 0. 12 0.21 0.32 0.47 0.68 0.8 1 1.1 9 1.57 

Remarks. This species is easily distinguished from the 
other known species of the genus Wedekindellina by its 
larger shell , and relatively numerous volutions. 

Occurrence. Wedekindellina sp. A occurs at GSC loc . 
C-31666, 1328.7 m (4359 ft.) above the base of the 
Nansen Formation, and GSC Joe . C-31676, 1358 .2 m 
(4456 ft.) . 

Wedekindellina pulchra n. sp. 

Plate 9, figures 1-13 

Material. Thirteen axial sections: holotype GSC 73997, 
paratypes GSC 73998-74009. 

Etymology. Latin, pulchra, beautiful, pretty, or lovely; 
referring to the outline of the species. 

Description . Shell small , shortly fusiform with slightly 
vaulted central part, somewhat convex lateral slopes, and 
blunt poles. Adult shells with 5 Y2 volutions are 2.02 to 
2. 55 mm long and 0.76 to 0.97 mm wide, with form ratio 
of 2.49 to 2.8. Proloculus minute and spherical, 0.04 to 
0. 1 mm in outside diameter. Shell regularly coiled; first 
two volutions closely coiled, succeeding volutions slowly 
and uniformly expanding. First volution spherical, second 
volution ellipsoidal, other volutions fusiform. Spirotheca 
thin , about 0.005 mm thick in inner volutions and 0 .01 to 

48 

0.015 mm thick in the outer ones, and composed of a thin 
tectum, a rather thick diaphanotheca, and a lower 
tectorium of variable thickness. Septa gently folded near 
poles and almost unfluted elsewhere. Chomata low , 
broad, and asymmetrical in inner volutions and narrow, 
high, and slightly symmetrica l in outer ones . Tunnel 
narrow and low in inner volutions becoming low and 
broad in outer volutions, with a regular path. Axial 
fillings rather thin and narrow in the poles of fourth and 
fifth volutions . 

Dimensions. 

Length Width Form Diameter of 
GSC no. (mm) (mm) Ratio Proloculus (mm) 

73997 2.12 0.82 2.59 0.07 
73998 2.04 0.82 2.49 0.04 
73999 2.55 0.95 2.68 0.08 
74000 2. 12 0.74 2.86 0.09 
7400 1 1.67 0.63 2.65 0.08 
74002 1. 22 0.6 1 2.00 0.06 
74003 1. 63 0.64 2.55 0.08 
74004 2.02 0.74 2. 73 0.08 
74005 1. 77 0.74 2.38 
74006 2.47 0.89 2.78 0. 10 
74007 2.47 0.97 2.55 0.08 
74008 2.02 0.76 2.66 0.07 
74009 2.49 0.89 2.80 0.08 

Width of Volution (mm) 

GSC no. 3 4 4 \/2 51;, 

73997 0. 12 0.21 0.31 0.47 0.70 0.82 
73998 0.10 0. 17 0.29 0.45 0.68 0.82 
73999 0. 14 0.22 0.34 0.54 0.76 0.95 
74000 0.12 0.2 1 0.33 0.49 0.74 
74001 0.14 0.22 0.33 0.52 0.63 
74002 0. 14 0.21 0.32 0.52 0.61 
74003 0.12 0.20 0.30 0.43 0.64 
74004 0. 16 0.25 0.35 0.52 0.74 
74005 0. 13 0.21 0.33 0.53 0.74 
74006 0.16 0.25 0.40 0.61 0.89 
74007 0.14 0.25 0.37 0.56 0.78 0.97 
74008 0.12 0.20 0.31 0.47 0.66 0.76 
74009 0.16 0.24 0.35 0.52 0.76 0.89 

Remarks. In general shape, Wedekindellina pulchra n. sp. 
is closely similar to Wedekindellina uralica (Dutkevich); 
the latter species, however, has more volutions, and much 
heavier axial fillings. Wedekindel/a pulchra also resembles 
W. matura Thompson, but differs in having a fusiform 
shell, fewer volutions, smaller size, and larger form ratio. 

Occurrence. Wedekinde//ina pulchra n. sp. occurs 
commonly at the following horizo ns in the Nansen 
Formation: GSC Joe. C-31884, 1170. 7 m (3841 ft.) above 
the base , GSC loc. C-31885, 1175.3 m (3856 ft.), and 
GSC Joe . C-31648, 1277.4 m (4191 ft.) . 

Genus Fusulinel/a Moeller, 1878 

Type species. Fusulinella bocki Moeller, 1878 



Fusulinella praecolaniae Safonova 

Plate II, figures 1-11 

Fusuline//a praecolaniae Safonova. Rauser-Chernoussova 
et al., 1951, p. 215, 216, Pl. 29, figs. 4, 5. 

Fusuline//a vozhgalensis Safonova. Rauser-Chernoussova 
et al., 1951, p. 220, 221, Pl. 31, figs. I, 2; Wang et al., 
1981, p . 27, 28, Pl. I, figs . 17-25. 

Material. Nine axial sections and two sagittal sections: 
hypotypes GSC 74041-74051. 

Description. Shell small, subellipsoidal , with vaulted 
central part, slightly convex lateral slopes, and rounded 
poles. Mature shells consisting of 5 Yi to 6 volutions have 
lengths of 2.27 to 2.41 mm, widths of I.OJ to 1.15 mm, 
and form ratios of 2.01 to 2.34. Proloculus minute, 
spherical, and 0.06 to 0.1 mm in outside diameter. Inner 
three volutions tightly coiled, outer ones loosely coiled . 
Spirotheca composed of tectum, thick diaphanotheca, 
and upper and lower tectoria. Septa slightly fluted near 
poles, but almost unfluted in other parts of the shell. 
Chomata massive, narrow and low , about one third to 
one half as high as volutions . Tunnel narrow in inner 
volutions, becoming broad in outer ones, with a slightly 
irregular path. 

Dimensions. 

Length Widt h Form Diameter of 
GSC no. (mm) (mm) Ratio Prolocu lus (mm) 

74041 2.4 1 1.03 2.34 0.08 
74042 2.08 0.91 2.29 0.08 
74043 2.27 1.05 2. 16 0.06 
74044 2.04 0.9 1 2.24 0.08 
74045 1. 83 0.77 2.38 0.08 
74046 2.27 1.01 2.25 0.06 
74047 2.3 1 1.1 5 2. 01 0. 10 
74048 0.82 0. 10 
74049 1.00 0. 10 
74050 2.47 I.II 2.23 0. 10 
7405 1 1.63 0.67 2.43 0.06 

Width of Volution (mm) 

GSC no. 2 3 4 41;, 5 5 V2 6 

74041 0. 13 0.21 0.3 1 0.47 0. 70 1.03 
74042 0. 14 0.28 0.47 0. 74 0.9 1 
74043 0. 11 0. 19 0.29 0.45 0.68 1.05 
74044 0.1 6 0.25 0.41 0.62 0.91 
74045 0.1 6 0.25 0. 39 0.60 0.77 
74046 0.14 0.24 0.37 0.58 0.87 1.0 1 
74047 0.1 5 0.23 0.37 0.58 0.95 1.1 5 
74048 0. 19 0.30 0.52 0.82 
74049 0. 19 0.30 0.45 0.70 1. 00 
74050 0.21 0. 33 0.54 0.74 I.II 
7405 1 0.14 0.27 0. 43 0.67 

Remarks. Fusuline//a praecolaniae Safonova shows a 
wide range of variability in shape and size . The specimens 
illustrated here agree in every respect with the type 
specimen s described by Safonova (in R a u ser­
Chernoussova et al., 1951) from the Kashirsky a nd 
Podolsky horizons of the Russian Platform . Also, the 
specimens identified by Safonova (in Rau ser ­
Chernoussova et al., 1951) and Wang et al. (1981) as 
Fusulinella vozhgalensis Safonova fall within the range of 
variation of the type specimens of Fusulinel/a 
praecolaniae Safonova; F. vozhgalensis Safonova should 
thus be a synonym of F. praecolaniae Safonova . This 
species resembles Fusulinella praebocki Rauser but differs 
in having tightly coiled inner three volutions and loosely 
coiled outer ones. 

Occurrence. Fusulinella praecolaniae Rauser occurs in the 
Nansen Formation at GSC loc. C-32134, 1117.4 m 
(3666 ft.) above the base, GSC Joe. C-31882, 1166.2 m 
(3826 ft.) , GSC Joe . C-31689, 1401.5 m (4598 ft.), and 
GSC loc. C-31696, 1426.2 m (4679 ft.) . 

Fusuline//a ze//eri Thompson 

Plate 12, figures 1-17; Plate 13 , figures 17-19 

Fusuline//a ze//eri Thompson, 1961, p. 1133, Pl. 135 , 
figs. 17-20. 

Material. Twenty-one axial sections : hypotypes GSC 
74061-74077, 74093-74096 . 

Description. Shell is of medium size, fusiform, central 
portion vaulted, lateral slopes slightly concave or straight, 
and polar regions narrowly rounded . Mature shells 
consisting of 7 to 7t/2 volutions are 3.5 to 4.61 mm long 
and 1.42 to 1.67 mm wide, with form ratio of 2.46 to 
2.76. Proloculus small, spherical, and 0.06 to 0.13 mm in 
outside diameter. All volutions regularly coiled, slowly 
and uniformly expanding. Spirotheca typical of genus. 
Septa folded in polar regions but planar in central part of 
volutions . Chomata narrow with steep tunnel and low 
poleward slopes. Tunnel almost half as high as the 
chamber, with a slightly irregular path. 

Dimensions. 

Length Wid th Form Diameter of 
GSC no. (mm) (mm) Rati o Pro locu \u s (mm) 

74061 3.79 1.44 2.63 0.08 
74062 3.50 1.42 2.46 0.06 
74063 2. 14 I.II 1.93 0.1 2 
74064 3.70 1.46 2.53 0.1 2 
74065 3. 75 1.32 2.84 0. 10 
74066 3.55 1.05 2.43 0.08 
74067 3.34 1.1 3 2.95 0. 10 
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74068 
74069 
74070 
74071 
74072 
74073 
74074 

74075 
74076 
74077 
74093 
74094 
74095 
74096 

GSC 
no. 

3.26 
2.72 

3.63 
3.05 
3.46 
3. 17 
2. 16 
3. 75 
4.6 1 
3. 17 
3.05 
3. 71 
4. 14 

2 

74061 0. 14 0.23 0.35 
74062 0. 12 0.25 0.42 
74063 0.23 0.37 0.57 
74064 0.21 0.33 0.49 
74065 0. 16 0.29 0.45 
74066 0.14 0.28 0.46 
74067 0. 19 0.29 0.45 
74068 0.23 0.33 0.49 
74069 0. 15 0.27 0.41 
74070 0. 19 0.29 0.39 
74071 0. 12 0.22 0.35 
74072 0. 15 0.23 0.34 
74073 0.23 0.33 0.47 
74074 0. 16 0.27 0.39 
74075 0.16 0.27 0.41 
74076 0.2 1 0.32 0.48 
74077 0.19 0.3 1 0.47 
74093 0.19 0.28 0.41 
74094 0.19 0.29 0.43 
74095 0. 16 0.27 0.39 
74096 0. 14 0.25 0.38 

1.1 7 
1.09 

1.30 
I.II 

1.55 
1.36 

0.93 
1.46 
1.67 
1.34 
1.36 
1.26 
1.65 

2.79 
2.50 

2.79 
2. 75 
2.23 
2.33 

2.32 
2.57 
2.76 
2.37 
2.24 
2.94 
2.5 1 

Width of Volution (mm) 

4 5 5 1/2 6 

0.54 0.74 1.03 
0.58 0.76 I.II 
0.83 1.11 
0. 7 1 0.95 1.28 
0.66 0.93 1.32 
0.72 1.05 
0.70 0.97 1.1 3 
0.70 0.97 1.1 7 
0.5 8 0. 78 1.09 
0 .56 0.76 
0.54 0.80 1. 13 
0.48 0.76 0.93 
0.68 0.97 1.36 
0.56 0.82 1.1 7 
0.60 0.80 0.93 
0. 72 0.99 1.32 
0.68 0 .95 1.32 
0.62 0.90 1.1 7 
0.6 1 0.87 1. 22 
0.56 0. 78 1.09 
0.57 0. 80 1.07 

6 1/2 

1.42 

1.46 

I.I I 

1.55 
1.36 

1.46 

1.34 
1.36 

0. 12 
0.08 
0. 10 
0.07 
0. 10 
0. 10 
0. 10 
0.07 
0. 10 
0. 11 
0. 10 
0. 10 
0.08 
0.08 

1.44 

1. 3 

1. 67 

1.26 
1.45 

7 'h 

1.65 

R emarks. Specimens of Fusulin e/la ze/leri Thompson 
from the Nansen Formation are closely similar in size, 
shape, and internal structures to the type specimens from 
Ward Hunt Island. This species is similar to Fusu/ine/la 
nevadensis Vervi lle , Thompson, and Lokke; but di ffers 
from that species in havi ng a smaller size and fewer 
volu ti ons . It also resembles Fusuline/la a/ta Verville, 
Thompson, and Lokke; however , the latter species has a 
more elongate shell , a much longer axis of coiling, and a 
larger form ratio . In fact, there are no remarkable 
differences between Fusuline/la ze/leri, F. a/ta, and F. 
nevadensis, and further study might show that they are 
conspecific. 

Occurrence. Fusulinella ze/leri Thompson was found at 
nine levels within the Nansen Formation on Ellesmere 
Island . They are GSC Joe. C-31661, 1319 .5 m (4329 ft. 
above the base), GSC Joe. C-3 1693, 1420.7 m (4661 ft.), 
GSC Joe . C-31696 , 1426 .2 m (4679 ft.), GSC Joe. 
C-31697, 1428 .7 m (4687 ft.), GSC Joe. C-31745, 
1527 .4 m (5011 ft.), GSC Joe . C-3 1746, 1529 m (5016 ft.), 
GSC Joe . C-3 1784, 1620.4 m (5316 ft.), GSC Joe. 
C-3 1786, 1628 m (5341 ft.), and GSC Joe. C-31787, 
1628.7 m (5343 ft.). 
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Fusuline//a nevadensis Vervi lle, Thompson 
and Lokke 

Plate 15, figures 1-10; Plate 16, figures 1-14 

Fusulinella nevadensis Verville, Thompson, and Lokke, 
1956, p. 1283-1285, Pl. 135, figs. 1-6. 

Material. Twenty-four axial sec tion s: h ypoty pes 
GSC 74 11 7-74140. 

Description. Shell large for genus, elongate fusiform, 
central part distinctly inflated, lateral slopes slightly 
concave or almost straight, and poles narrowly rounded 
to pointed. Mature specimens of 7 V2 to 8 t/2 volutions are 
4.12 to 4.86 mm long and 1.65 to 1.96 mm wide, with 
form ratio of 2.16 to 2.59 . Proloculus small, spherical, 
and 0.06 to 0.14 mm in outside diameter. Inner two 
vo lu tions closely coi led, succeeding vo lutions gradually 
and uniformly expanding; first vo lution ellipsoidal, others 
from thickly fusiform to elongate fusiform . Spirotheca 
thin , composed of tectum, diaphanotheca, and upper and 
lower tectoria, except for last volution; thickness of 
spirotheca about 0.005 to 0.01 mm in inner volutions and 
0.02 to 0.04 mm in outer ones. Septa broadly fluted in 
polar regions and almost planar in central part. Chomata 
hi gh and narrow, asymmetrical in inner volutions, but 
symmetrical in outer ones, about two thirds as high as 
chamber. Tunnel narrow , with a slightly irregular path. 

Dimensions. 

Length 
GSC no. (mm) 

741 17 4. 14 
74 11 8 4.28 
74 11 9 3.83 
741 20 3.65 
74 12 1 3.79 
74 122 4.08 
74 123 4.28 
74 124 3.81 
741 25 4.00 
741 26 4.86 
74 127 4. 16 
74 128 3.75 
74129 2.37 
74 130 3.63 
74 131 4.04 
74 132 3.30 
74 133 4.4 1 
74134 4. 16 
74135 2.60 
74 136 4.08 
74137 3.9 1 
74 138 2.4 1 
741 39 4. 10 
74140 4.64 

Width 

(mm) 

1.92 
1. 83 
1.79 
1. 66 
1. 63 
1.63 
1.96 
1.72 
1.69 
1.94 
1.65 
1.61 
I.II 
1.63 
1.57 

1. 53 
1. 83 
1. 77 
1.1 9 
1.75 
1.67 
0.99 
1.67 
1.79 

Form 
Ratio 

2. 16 
2.34 
2. 14 
2.20 
2.33 
2.50 
2.18 
2.20 
2.37 
2.5 1 
2.52 
2.33 
2. 14 
2.23 
2.5 7 
2. 16 
2. 41 
2.35 
2.18 
2.33 
2.34 
2.43 
2.46 
2.59 

Diameter of 

Proloculus (mm) 

0.10 
0. 10 
0.07 
0. 10 
0. 10 
0.08 
0.08 
0. 10 
0. 12 
0.07 
0.10 
0.10 
0.06 
0. 12 
0. 10 
0. 10 
0.08 
0.07 
0 .08 
0.08 
0. 14 
0.06 
0.12 
0. 10 



GSC Width of Volution (mm) 
4 5 6 61/ 2 7 

no. 

74 11 7 0.19 0.26 0.45 0.62 0.90 1.24 1.65 
741 18 0. 16 0.24 0.33 0.45 0.66 0.95 1.34 
74 119 0. 16 0.25 0.37 0.55 0.76 1.03 1.36 
74 120 0. 16 0.27 0.39 0.54 0.72 0.99 1.29 
74 121 0. 16 0.29 0.45 0.64 0.91 1.24 1.63 
74122 0. 16 0.27 0.43 0.64 0.93 1.24 1.63 
74 123 0.2 1 0.33 0.47 0.68 0.97 1.30 1.73 
74 124 0. 17 0.27 0.41 0.70 0.82 1.1 4 1.55 
74 125 0. 19 0.31 0.45 0.65 0.91 1. 26 1.69 
74 126 0. 12 0.21 0.32 0.48 0.70 0.95 1.28 
74 127 0. 16 0.27 0.39 0.55 0.76 1. 07 1.42 
74 128 0.20 0.31 0.45 0.63 0.87 1.22 1.61 
74 129 0. 14 0.23 0.33 0.45 0.64 0.93 I.I I 
74 130 0.22 0.33 0.47 0.68 0.91 1.24 1.63 
74 131 0.2 1 0.33 0.52 0.72 I.OJ 1.42 1.57 
74132 0.20 0.31 0.43 0.62 0.82 1.1 3 1.53 
74 133 0. 16 0.29 0.45 0.67 0.93 1.22 1.63 
74 134 0. 16 0.27 0.41 0.62 0.87 1.17 1.59 
74 135 0. 14 0.25 0.40 0.60 0.84 1.19 
74136 0. 14 0.25 0.43 0.62 0.92 1. 30 1.75 
74137 0.22 0.33 0.49 0.70 0.96 1.25 1.67 
74 138 0. 14 0.23 0.35 0.49 0.70 0.99 
74139 0.23 0.35 0.49 0.69 0.97 1. 34 1.67 
74 140 0. 19 0.29 0.4 1 0.60 0.84 1.17 1.6 1 

1.92 

1.96 
1.73 

1. 65 

1. 83 
1.77 

1. 83 
1. 79 
1.66 

1.67 

1.79 
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1.94 

Remarks. Fusuline/la nevadensis Verville, Thompson, and 
Lokke was first described from the Ely Limestone of 
Nevada. The type specimens show some variation in 
shape, form ratio, and size. The Nansen specimens fall 
within the range of variation of the type specimens. This 
species is most closely similar to Fusufineffa a/ta Verville, 
Thompson, and Lokke , but differs by its inflated central 
portion and smaller form ratio. 

Occurrence. Fusufinella nevadensis Verville, Thompson, 
and Lokke occurs commonly in the Nansen Formation at 
GSC loc. C-31687, 1396.3 m (4581 ft.) above the base, 
GSC loc. C-31692, 1416 .2 m (4646 ft.), GSC Joe. 
C-31695, 1422 .2 m (4666 ft.), GSC loc . C-31701, 
1434.5 m (4706 ft.), GSC Joe. C-31715, 1461.9 m (4796 
ft.), GSC loc. C-31726, 1481.7 m (4861 ft.), GSC Joe . 
C-31744, 1523.9 m (5000 ft.), GSC Joe. C-31757, 1542.7 
m (5061 ft.), GSC Joe . C-31759, 1548 .8 m (5081 ft.), and 
GSC Joe . C-31789, 1632.6 m (5356 ft.). 

Fusufineffa devexa Thompson 

Plate 14, figures 10-19 

Fusulineffa devexa Thompson, 1948, p. 94, 95, Pl. 32, 
figs. 6, 10, Pl. 35 , figs. 1-15 , Pl. 36, figs. 7-10, 12-17; 
Rich , 1961 , Pl. 143 , fi gs . 6-9; Ross and Sabins, 1965, 
p . 186, Pl. 24, figs. 6-9. 

Material. Ten axial sections: hypotypes GSC 74107-
74116. 

Description. Shell of medium size, elongate fusiform, axis 
of coiling straight, central area inflated, lateral slopes 
slightly concave, poles sharply pointed. Mature shells of 7 
to 9 volutions are 3.25 to 4.74 mm long, l.4 to l.79 mm 
wide, with form ratio of 2.03 to 2.65. Proloculus small, 
spherical, and 0.04 to 0.1 mm in outside diameter. All 
volutions regularly coiled, first two volutions ellipsoidal, 
third to fifth volutions inflated fusiform, and outer 
volutions inflated elongate fusiform. Spirotheca thin, 
composed of four layers , except in the last two volutions 
that usually consist of a tectum and a thick dense layer, 
probably a diaphanotheca . Septa regularly fluted in the 
extreme polar regions, almost planar or irregularly 
unfluted in the other part of shell. Chomata well 
developed, asymmetrical in inner volutions, less 
asymmetrical in outer ones. Tunnel narrow, high in inner 
volutions and low in outer ones, with a regular path. 

Dimensions. 

GSC no. 
Length 
(mm) 

Width 
(mm) 

Form 
Ratio 

Diameter of 
Pro locu lus (mm) 

74107 
74108 
74109 
741 10 
741 11 
741 12 
741 13 
741 14 
741 15 
741 16 

GSC 
no. 2 

4.74 
2.68 
3.30 
3.38 
2.88 
3.36 
2.68 
3.34 
3.67 
3.25 

1.48 2.65 
1.32 2.0 1 
1.46 2.62 
1.40 2.4 1 
1.24 2.34 
1.63 2.03 
1. 32 2.03 
1.48 2.26 
1.40 2.32 
1.79 2.56 

Width of Volution (mm) 
4 5 6 6 1h 7 71;, 

0.06 
0.06 
0.06 
0.04 
0.06 
0.07 
0.06 
0.08 
0.11 
0.10 

74107 0.12 0.2 0.31 0.49 0.68 0.93 1.28 1.48 
74 108 0.16 0.25 0.38 0.58 0.80 1.12 1. 32 
74109 0.12 0.21 0.33 0.47 0.68 0.95 1.28 1.46 
74 11 0 0. 10 0.21 0.35 0.57 0.79 1.10 1.40 
74111 0.12 0.19 0.31 0.45 0.68 1.03 1.24 
74 11 2 0. 13 0.23 0.36 0.56 0.78 1.07 
74 11 3 0.14 0.21 0.33 0.52 0.76 
74 114 0. 19 0.33 0.47 0.70 0.95 1.28 1.48 

1.42 1.63 

74 11 5 0.20 0.32 0.47 0.66 0.89 1.1 9 1.42 

9 

74 11 6 0. 16 0.27 0.41 0.56 0.77 1.05 1.22 1.59 1.79 

Remarks . The present specimens are identical to 
Fusufinelfa devexa Thompson from the Cuchillo Negro 
Formation of Mud Springs Mountains, U .S.A. in all 
important characters. This species is similar to Fusufinella 
subpufchra submesopachis Putrja, but differs in its 
elongate shell, larger form ratio, and smaller size of 
corresponding volutions. 

Occurrence. Specimens of Fusulineffa devexa Thompson 
are exceedingly abundant at GSC loc. C-31902, 1218 m 
(3996 ft.) above the base of the Nansen Formation, GSC 
loc. C-31655, 1304.9 m (4281 ft.), GSC loc. C-31656, 
1307.9 m (4291 ft.), GSC loc. C-31697, 1428.7 m 
(4687 ft.), GSC Joe . C-31713, 1455.5 m (4775 ft.), and 
GSC Joe . C-31722, 1475 .6 m (4841 ft.). 
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Fusulinella f ugax Thompson 

Plate 17, fi gures 1-21 

Fusuline//a fugax Thompson, 1948, p. 88, 89, Pl. 32, 
fi g, 2; Pl. 33 , figs. 1-8. 

Material. Twenty axial sections and one sagittal section: 
hypotypes GSC 74141 - 74161. 

Description. Shell of medium size, inflated fusiform, with 
slightly curving axis of coiling, inflated central part, 
concave lateral slopes, and pointed poles. Mature shells 
of 6 1/2 to 7 volutions are 2.64 to 3 .42 mm long and 1.19 to 
1.48 mm wide , with form ratio of 2.13 to 2.41. 
Proloculus small, spherical, and 0.06 to 0. 14 mm in 
outside diameter. All volutions regularly coiled, slowly 
and uniformly expanding; inner volutions ellipsoidal, 
outer ones inflated fusiform or fusiform. Spirotheca 
composed of tectum, thick diaphanotheca, and upper and 
lower tectoria . Septa broadly fluted in extreme polar 
regions, unfluted in the central part of shell. Chomata 
well developed, massive and asymmetrical , tunnel side 
slope nearly vertical and poleward slopes shallow in inner 
volutions, but nearly symmetrical with both tunnel side 
and poleward slopes equally steep in outer volutions. 
Tunnel high and narrow, about one half to two thirds as 
high as volutions , with a slightly irregular path. 

Dimensions. 

Length W idt h Form Diameter of 

GSC no. (mm) (mm) Ratio Prolocu lus (mm) 

74 14 1 2.76 1.1 9 2. 32 0. 10 
74 142 2.60 1.28 2.03 0.08 
741 43 2.33 I. II 2. 10 0.08 
74 144 2.72 1.22 2.23 0. 14 
741 45 2.3 1 1.07 2. 16 0.06 
74 146 2.60 1.1 7 2.22 0.08 
741 47 2.86 1. 24 2.3 1 0. 10 
74 148 1.75 0.9 1 1.92 0. 10 
741 49 2.64 1. 24 2.13 0 .06 
74 150 2.80 1. 19 2.35 0. 10 
74 151 1. 77 0.93 1.90 0.06 
741 52 2.87 1. 28 2.32 0.08 
74 153 3.25 1.38 2.36 0. 11 
741 54 2.62 1.28 2.05 0. 10 
74 155 3.09 1.38 2.24 0.06 
74 156 3. 17 1.38 2.30 0.08 
741 57 1.34 0. 10 
741 58 3. 13 1. 30 2.41 0.08 
74 159 3.42 1.48 2.3 1 0.07 
74 160 1.44 0.70 2.06 0.08 
74 161 3.34 1.42 2.35 0.08 

GSC 
W id th of Volution (mm) 

2 4 4 '/2 5 5'h 6 6'h 
no. 

74141 0.19 0. 28 0. 43 0.62 
74 142 0.16 0.25 0.37 0.57 0.82 I. II 
74143 0. 14 0. 23 0.36 0.56 0.80 I. II 
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74144 0.25 0.4 0.58 0.89 
74145 0. 14 0.25 0.39 0.62 
74146 0.24 0.39 0.58 0.85 
741 47 0. 16 0.27 0.42 0.60 
74148 0.20 0.29 0.43 0.64 
74149 0. 12 0.25 0.38 0.60 
74150 0. 16 0.27 0.39 0.58 
741 51 0. 19 0.25 0. 41 0.64 
74152 0. 15 0.25 0.37 0.55 

741 53 0.20 0.3 1 0.43 0.62 
741 54 0. 19 0.30 0.45 0.74 
741 55 0. 21 0.4 1 0.60 0.82 
74156 0. 16 0.27 0.39 0.56 
74157 0.21 0.31 0.45 0.62 
741 58 0. 14 0.25 0.37 0.56 
74159 0. 16 0.28 0.42 0.62 
741 60 0. 14 0.25 0.39 0.58 0.70 
74161 0. 14 0.25 0. 38 0. 58 

1.07 

1. 05 1.24 

1.22 
0.89 
1.1 7 
0.82 
0.9 1 
0.78 1.07 1.24 
0.78 1.03 1.1 9 
0.93 
0. 77 I. II 1.28 
0.84 I.I I 
1.09 1. 28 
1.1 5 1.38 
0.82 1.1 7 1.36 
0.88 1.05 1. 34 
0.80 1.1 2 1. 30 
0. 84 1.1 5 1.48 

0.76 1.03 1.42 

Remarks. The Nansen specimens are identical to typical 
representatives of Fusuline//a f ugax Thompson in every 
respect. The only difference is that the size of the shell is 
a little larger than that of Thompson 's holotype (1948, 
Pl. 33, fig. !). Because this species is characterized by the 
shape of its shell, it can be easily distinguished from any 
other described forms. 

Occurrence. Fusuline//a f ugax Thompson is abundant in 
the Nansen Formation and occurs at GSC loc . C-31652, 
1294.2 m (4245 ft.) above the base, GSC loc . C-31653, 
1298.2 m (4259 ft.), GSC loc. C-31721, 1475.6 m 
(4841 ft.), GSC loc. C-31786, 1628 m (5341 ft.) , GSC Joe. 
C-31787, 1628.7 m (5343 ft.), and GSC loc. C-31788 , 
1629.6 m (5346 ft.). 

Fusulinella subpulchra submesopachis Putrja 

Plate 11, figures 12-20 

Fusu!ine//a subpulchra submesopachis Putrja, 1956, 
p. 427, 428, Pl. 10, fig . 5. Material. Nine axial 
sections: hypotypes GSC 74052-74060. 

Description. Shell of medium size, fusiform with highly 
inflated central part, concave lateral slopes, and sharply 
pointed poles . Mature specimens of 61/2 to 7 volutions are 
3.13 to 3.54 mm long and 1.55 to 1.71 mm wide , with 
form ratio of 1.85 to 2.07. Proloculus medium, spherical, 
and 0.08 to 0.16 mm in outside diameter. All volutions 
uniformly and gradually expanding . Spirotheca composed 
of four layers: tectum, diaphanotheca, and upper and 
lower tectoria. Septa closely fluted in the poles and 
unfluted in the other parts of the shell. Chomata well 
developed, high and narrow, slightly asymmetrical, both 
tunnel side slopes and poleward side slopes rather steep. 
Tunnel narrow and high, about two thirds as high as 
chamber, with a regular path. 



Dimensions. 

Lengt h W idth Form Diameter o f 

GSC no . (mm) (mm) Ratio Proloculus (mm) 

7405 2 2.93 1.50 1. 95 0 . 10 

74053 3.09 1.42 2. 18 0.1 2 

74054 3. 13 1. 55 2.02 0.14 

74055 3. 30 1.7 1 1.93 0.08 

74056 2.60 1.42 1.83 0. 06 

74057 3. 13 1.69 1.85 0 .08 

74058 3.38 1.55 2.1 8 0.10 

74059 2.06 1.07 1.93 0. 09 

74060 3.50 1.68 2.07 0 . 16 

Width of Voluti on (mm) 

GSC no . 
4 5 5 1/2 6 6 V2 

74052 0 .23 0 .39 0. 58 0 .83 1.28 1.50 

74053 0.21 0 .3 5 0. 50 0.76 1.03 1.42 

74054 0. 27 0.4 1 0.60 0 .8 1 I.II 1.55 

74055 0. 2 1 0.35 0.54 0.84 1.22 1.71 

74056 0.1 5 0. 27 0.42 0.66 0.97 1.42 

74057 0. 19 0. 33 0.47 0. 64 0.89 1. 28 1.69 

74058 0. 21 0.3 7 0.60 0 .84 1.1 7 1.55 

74059 0. 16 0. 25 0.39 0. 61 0.88 1.07 

74060 0.29 0 .41 0.57 0. 78 1.06 1.46 1.69 

Remarks. The specimens illustrated here agree in every 
respect with the holotype of Fusulinella subpulchra 
submesopachis Putrja from Eastern Donbas, U .S.S.R. 
This subspecies is similar to Fusu/ine//a eopulchra Rauser, 
but differs from that species in its larger shell, longer axis 
of coiling, larger si ze per volution, and slightly 
asymmetrical chomata. It also resembles Fusu/ine//a 
lanbensis (Thomas), but the latter species is larger and has 
vaulted lateral slopes and asymmetrical chomata. 

Occurrence. Fusu/ine/la subpulchra submesopachis Putrja 
occurs in the Nansen Formation commonly at GSC loc. 
C-31654, 1301.2 m (4269 ft.), GSC loc . C-31671, 
1347.6 m (4421 ft.) , GSC Joe . C-31681, 1381.I m 
(4531 ft.), GSC Joe. C-31713, 1455.5 m (4775 ft.), GSC 
Joe. C-31744, 1523 .9 m (5000 ft.), and GSC Joe. C-31783, 
1617.4 m (5306 ft.). 

Fusu/ine//a sp . A 

Plate 13, figure 20 

Material. The material includes only one axial section: 
hypotype GSC 74097. 

Description. Shell large for genus, elongate fusiform, 
central portion inflated, lateral slope deeply concave, and 
poles blunt. A mature shell of 6 Y2 volutions is 5 .4 mm 
long, 1.65 mm wide, with a form ratio of 3 .07. Widths of 
the first to sixth and one half volutions are 0.26, 0.39, 
0.68, 0.8, 1.05, 1.42, and 1.65 mm, respectively. 

Proloculus is large, spherical and 0.17 mm in outside 
diameter. Shell regularly coiled, inner two volutions 
closely coiled, other volutions expand uniformly; first 
volution ellipsoidal, second to fourth volutions thickly 
fusiform, succeeding volutions elongate fu siform. 
Spirotheca thin, about 0.01 to 0.02 mm thick in inner 
volutions and 0.03 to 0.04 mm thick in outer ones, 
composed of tectum, rather thick diaphanotheca, and 
upper and lower tectoria. Septa broadly fluted in the 
extreme polar regions and almost planar elsewhere . 
Chomata well developed in all volutions, massive and 
asymmetrical, tunnel side slopes vertical, poleward slopes 
low. Tunnel high and narrow, about two thirds as high as 
volution, with a regular path. 

Remarks. This species is characterized by relatively few 
volutions, larger shell, large size per volution, and larger 
proloculus. It can be easily distinguished from other 
known species of the genus Fusuline//a. 

Occurrence. Fusuline//a sp. A occurs only at GSC loc. 
C-31786, 1628 m (5341 ft.) above the base of the Nansen 
Formation . 

Fusuline//a subpulchra Putrja 

Plate 14, figures 7-9 

Fusuline//a subpulchra Putrja, 1939, p. 182, 183 , Pl. I, 
figs. 11, 12; Rauser in Rauser-Chernoussova et al., 
1951, p. 234, 235, Pl. 35, figs. 3, 4; Putrja, 1956, 
p. 426, 427, Pl. 10, figs. 1-4. 

Material. Three axial sections: hypotypes GSC 74104-
74106. 

Description. Shell of medium size , fusiform, central part 
highly vaulted, lateral slopes slightly concave or straight, 
and poles sharply pointed . Mature shells of 8 volutions 
are 2.88 to 2.93 mm long and 1.26 to 1.36 mm wide, with 
form ratio of 2. 15 to 2.29. Proloculus minute, spherical, 
and 0.03 to 0.08 mm in outside diameter. All volu tions 
compactly coiled, first volution spherical and coiled at 
right angle to the outer ones, other volutions vary from 
ellipsoidal, to inflated fusiform, to fusiform, slowly and 
uniformly expanding outward. Spirotheca thin, composed 
of tectum, diaphanotheca, and upper and lower tectoria . 
Septa closely fluted in polar regions and almost planar in 
medium part of shell. Chomata well developed, highly 
asymmetrical, tunnel side slopes steep, poleward slopes 
rather low, about two thirds as high as chamber. Tunnel 
high and narrow, with a regular path . 
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Dimensions. 

Length Width Form Diameter of 
GSC no. (mm) (mm) Rat io Proloculus (mm) 

74 104 2.60 1. 19 2. 10 0.04 
74 105 2.88 1.26 2.29 0.03 
741 06 2.93 1.36 2.15 0.08 

Width of Volution (mm) 

GSC no. 2 3 4 5 6 

74 104 0.1 0 0. 19 0.33 0.56 0.76 1. 03 1.1 9 
74 105 0. 10 0.14 0.23 0.35 0.53 0.72 0.95 1.26 
74 106 0.1 2 0.20 0.29 0.4 1 0.58 0. 78 1.05 1.36 

Remarks. The specimens from the Nansen Formation are 
identica l to typical representatives of Fusuline//a 
subpulchra Putrja from the Moscovian of Donbas, 
U.S.S .R. in all important characters . In the development 
of chomata , this species is closely similar to Fusu/ine//a 
io wensis Thompson. However, the latter form is short, 
obese, and uniformly fusiform with bluntly pointed poles. 
It can be distinguished from F. subpu/chra submesopachis 
Putrja by having more volutions, being smaller per 
volution, and by the shape of the chomata. 

Occurrence. Fusu/ine//a subpu/chra Putrja occurs at GSC 
Joe . C-3 1721 , 1475 .6 m (4841 ft.) above the base of the 
Nansen Formation, and GSC Joe . C-31790, 1635. 7 m 
(5365 ft. ). 

Fusu/inella rara Schlykova 

Plate 18, figures 1-13 ; Plate 24, figures 17-20 

Fusu/ine//a pseudobocki var. rara Schlykova, 1948, 
p. 134, 135, Pl. 7, fi gs. 3-5 . 

Fusulinel/a rara Rauser. Rauser-Chernoussova et al ., 
1951 , p. 231 , 232, Pl. 34, figs. 3, 4; Bogush , 1963, 
p . 38, 39, Pl. 6, figs. 1-3 . 

Fusuline//a he/enae Rauser. Rauser-Chernoussova et al., 
1951 , p. 229, 230, Pl. 31 , figs. 4, 5. 

Fusuline//a rara forma curta Reitlinger, 1961, p. 244, 
Pl. 4, fig. 7. 

Material. Fifteen axial sections and two near-central 
tan gen t ial sections: hypotypes GSC 74162-74174, 
74280-74283 . 

Description. Shell large for genus, elongate fu siform to 
subcylindrical , central part slightly vaulted, and poles 
narrowly to broadly rounded. Mature shells having 5 t/2 to 
6 volutions are 3 .4 to 4. 74 mm long and 1.22 to 1.82 mm 
wide , with form ratio of 2.33 to 2.87. Proloculus small, 
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spherical , and 0.06 to 0.12 mm in outside diameter. All 
volutions regularly coiled, inner two to three volutions 
tightl y coiled, outer ones rapidly and uniformly 
expanded; first volution spherical, second volution 
ellipso idal, third and fourth volution s elongate 
ellipsoidal, and succeeding volutions elongate fu siform to 
subcylindrical. Spirotheca thick, composed of tectum, 
rather thick diaphanotheca, and upper and lower tectoria. 
Thickness of spirotheca about 0.01 to 0.02 mm in inner 
volutions and 0.03 to 0.05 mm in outer ones . Septa 
closely fluted in polar regions and almost planar in 
central part. Chomata well developed, slightly 
asymmetrical, tunnel side slopes steep . Poleward slopes 
low and extended to the poles, narrow and high, about 
one half to two thirds as high as chambers in inner 
volutions; rather low , about one third to one half as high 
as chambers and nearly symmetrical in outer volutions; 
both tunnel side and poleward slopes rather steep in outer 
volutions, and sometimes missing in the last volution. 
Tunnel high and narrow in inner volutions, becoming low 
and somewhat broad in the outer ones , with a regular 
path. 

Dimensions. 

Length Width Form Diameter of 
GSC no. (mm) (mm) Ratio Proloculus (mm) 

74 162 2.97 1.03 2.78 0.06 
74 163 2.60 1.05 2.48 
741 64 2.93 1.28 2.29 0.08 
74 165 4.28 1.48 2.89 0. 10 
74 166 2.92 1.1 5 2.54 0.06 
741 67 4. 20 1.36 3.09 0. 12 
741 68 3.38 1.1 3 2.99 0. 12 
741 69 4.33 1.61 2.69 0.08 
74170 3.25 1. 35 2.41 
741 71 4.74 1.65 2.87 0.06 
74 172 3.54 1. 22 2.90 0. 10 
74 173 4.65 I. 73 2.69 0. 10 
74 174 3. 75 1.32 2.84 0.06 
74280 3.46 1.30 2.66 0.05 
7428 1 3.40 1.46 2. 33 0. 10 
74282 4.66 1.76 2.65 0. 11 
74283 4.28 1. 82 2.35 0.06 

Widt h of Volu tion (mm) 

GSC no. 2 3 4 4 y, 5 5'h 6 

741 62 0. 19 0. 35 0.60 0.87 1.03 
74163 0. 14 0.29 0.48 0.74 1.05 
741 64 0. 16 0.28 0.45 0.70 J. 09 1.28 
741 65 0.29 0.39 0.60 0.95 1.48 
74 166 0. 15 0.27 0.47 0.76 1.1 5 
741 67 0.25 0.45 0.74 1. 15 1.36 
741 68 0.2 1 0.37 0.58 0.93 1.1 3 
741 69 0. 16 0.28 0.46 0.76 1.1 5 1.6 1 
741 70 0. 14 0.29 0.58 0.9 1 1.35 
741 71 0. 17 0.31 0.52 0.79 1.22 1.65 
74 172 0. 16 0. 30 0. 44 0.66 1.00 1.22 
74 173 0.20 0.33 0.56 0.85 1. 26 1.73 
741 74 0.1 6 0.30 0.54 0.89 1.32 
74 180 0. 12 0. 26 0.41 0.60 0.92 1.30 
741 81 0. 19 0.32 0.50 0.73 1.09 1.46 
741 82 0.2 1 0.37 0.64 1.0 1 1.52 1.76 
741 83 0. 19 0.35 0.63 1.05 1.48 1. 82 



Remarks. Fusulinella rara Schlykova shows some 
variability in shape and size. The present specimens fall 
within the range of variability of type specimens from the 
U.S.S.R. The type specimens of Fusulinel/a helenae 
Rauser (Rauser-Chernoussova et al., 1951, p. 229, 230, 
Pl. 31, figs. 4, 5) and Fusulinella rara forma curta 
Reitlinger (Reitlinger, 1961, p. 244, Pl. 4, fig. 7) are most 
closely related in shape, size, and internal features to 
Fusu!inella rara Schlykova. There are no remarkable 
differences among these three species. So, we refer F. 
helenae Rauser and F. rara forma curta Reitlinger to F. 
rara Schlykova. This species resembles Fusulinella 
protensa Thompson, but differs from the latter in being 
larger and having slightly asymmetrical chomata in the 
outer volutions. 

Occurrence. Fusulinella rara Schlykova is abundant in the 
Nansen Formation at GSC loc. C-31655, 1304.9 m 
(4281 ft.) above the base, GSC loc. C-31685, 1390.2 m 
(4561 ft.), GSC Joe. C-31687, 1396.3 m (4581 ft.), GSC 
Joe. C-31695, 1422.2 m (4666 ft.), and GSC loc . C-31696, 
1426.2 m (4679 ft.). 

Fusulinella daviesi n. sp. 

Plate 19, figures 16, 17 

Material. Two axial sections: holotype GSC 74191, 
para type GSC 7 4190 . 

Etymology. Named for G.R. Davies, in acknowledgment 
of his early fieldwork in the type area of the Nansen 
Formation with one of the authors (WWN). 

Description. Shell large for the genus, elongate fusiform 
with slightly vaulted central part, somewhat concave or 
convex lateral slopes, and bluntly pointed poles. Mature 
specimens of 61/2 to 7 volutions are 4.3 to 4.53 mm long 
and 1.48 to 1.85 mm wide, with form ratio of 2.4 to 2.91. 
Proloculus small, spherical, and 0.09 to 0.1 mm in 
outside diameter. All volutions regularly coiled, inner 
three volutions tightly coiled, succeeding volutions 
uniformly expanding; first two volutions subspherical, 
third volution ellipsoidal, succeeding volutions fusiform 
to elongate fusiform. Spirotheca composed of tectum, 
thick diaphanotheca,, and upper and lower tectoria; 
upper tectorium usually lacking in the last volution; 
thickness of spirotheca 0.005 to 0.01 mm in inner 
volutions and 0.02 to 0.06 mm in outer volutions. Septa 
broadly fluted in polar regions, sometimes reaching 
lateral slopes in the last volution, but almost unfluted in 
the medial part. Chomata low and asymmetrical, tunnel 
side slopes rather steep and poleward slopes low, about 
one fifth to one quarter as high as chamber. Tunnel very 

low and narrow in inner volutions and becomes broad in 
outer ones, with a slightly irregular path. 

Dimensions. 

Length Width Form Diameter of 
GSC no . (mm) (mm) Ratio Proloculus (mm) 

74 190 4.30 1.48 2.9 1 0. 10 
74 191 4.53 1. 85 2.45 0.09 

Width of Volution (mm) 

GSC no. 3 4 5 6 6 1/z 

74 190 0.16 0.27 0.4 1 0.64 0.91 1.32 1.48 
74 191 0.14 0.23 0.35 0.54 0.85 1.28 1. 85 

Remarks. The new species is allied with Fusulinella 
subcylindrica Bogush in some respects, but the latter 
species has a longer axis of coiling, a larger form ratio, 
and stronger septa! fluting. Fusu!inella daviesi also 
resembles Fusulinella longiaxilaris Bogush, but the latter 
species has a larger form ratio, fewer volutions, a smaller 
shell, and stronger chomata. It can be distinguished from 
Fusulinel/a rara Schlykova and F. mosquensis lyskovensis 
Bogush by its greater number of volutions, its smaller size 
per volution, and its much weaker chomata. 

Occurrence. Fusulinel/a daviesi n. sp. has been found 
only at GSC Joe. C-31692, 1416.2 m (4646 ft.) above the 
base of the Nansen Formation. 

Fusulinel/a pseudobocki Lee and Chen 

Plate 19, figures 1-15 

Fusulinel/a (Neofusulinella) pseudobocki Lee and Chen, 
1930, p. 122, 123, Pl. 9, figs. 10-14, Pl. 10, figs. 1-7. 

Fusulinella pseudobocki Toriyama, 1947, p. 34, 35, Pl. 9, 
fig . I; Rauser in Rauser-Chernoussova et al., 1951, 
p. 227, 228, Pl. 32, figs. 8, 9; Sheng, 1958, p. 91, Pl. 8, 
figs. 6-10; Grozdilova and Lebedeva, 1960a, p. 154, 
155, Pl. 24, figs. 4, 5; Bogush, 1963, p. 84, 85, Pl. 5, 
figs. 24, 25; Sheng et al., 1976, p. 204, 205, Pl. 2, 
figs. 16, 17; Lin et al., 1977, p. 26, Pl. 5, fig. 9; Wang 
et al., 1982, p. 43, Pl. 7, fig. 12. 

Material. Fifteen axial sections: hypotypes GSC 74175-
74189. 

Description. Shell of medium size, elongate fusiform, 
central part inflated, poles blunt. Adult shells having 5 t/2 
to 6 volutions are 2.27 to 2.97 mm long and I .OJ to 
1.44 mm wide, with form ratios of 2.05 to 2.54. 
Proloculus small, spherical, with outer diameter of 0.07 
to 0.12 mm. All volutions regularly coi led and uniformly 
expanding. Spirotheca composed of tectum, relatively 
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thick diaphanotheca, and upper and lower tectoria. Septa 
almost planar in central part of whorls, but slightly 
folded at the umbilical ends. Chomata prominent, 
asymmetrical, and developed in all volutions. Tunnel 
narrow and low, about one third to one quarter as high as 
chamber, with a regular path. 

Dimensions. 

Length Wid th Form Diameter o f 

GSC no. (mm) (mm) Ratio Proloculus (mm) 

74 175 2.72 1.03 2.64 0.11 
74 176 2.60 0.92 2.83 0. 10 
74 177 2.27 1.0 1 2.24 0.09 
74 178 3.05 1.1 3 2.70 0.08 
74 179 2.4 1 1.03 2.24 0.08 
74 180 2.76 0.94 2.94 0.07 
74 181 3.38 1.26 2.68 0.08 
74 182 2. 18 0.99 2.20 0.08 
74 183 2.95 1.44 2.05 0.08 
74 184 3. 17 1.14 2.78 0. 12 
74 185 0.76 0.45 1.69 0. 10 
74 186 2.97 1.1 7 2.54 0. 10 
74 187 2. 14 0.97 2.2 1 0. 10 
74 188 1. 88 0.82 2.29 0. 10 
74 189 3.46 1. 22 2.83 0.08 

Width of Volution (mm) 

GSC no. 3 4 4 'h 6 

74 175 0.21 0.33 0.56 0.89 I.OJ 
74 176 0.25 0.39 0.62 0.92 
741 77 0. 16 0.26 0.39 0.59 0.84 I.OJ 

74 178 0. 19 0.33 0.54 0. 91 1.1 3 
74 179 0. 19 0.29 0.45 0.74 1.03 
74 180 0.1 6 0.29 0.45 0.72 0.94 
74 181 0. 19 0.3 1 0.52 0.82 1.26 
74 182 0. 14 0.24 0.39 0.62 0.99 
74 183 0. 16 0.29 0.47 0.72 1.1 7 1.44 
74 184 0.22 0.35 0.54 0.82 1.1 4 
74 185 0. 19 0.29 0.45 
74 186 0. 17 0.27 0.41 0.63 0.97 1.1 7 
74 187 0. 19 0.31 0.52 0.80 0.94 
74 188 0. 19 0.28 0.43 0.68 0.82 
74 189 0.23 0.37 0.57 0.89 1.22 

Remarks. Fusuline//a pseudobocki Lee and Chen is widely 
distributed in China, Japan, and the U .S .S.R. It was 
initially described by Lee and Chen ( 1930) from the 
Middle Carboniferous Huanglung Limestone at Lungta in 
the suburbs of Nanjing, eastern China. The specimens 
from Ellesmere Island are closely related in shape, size, 
and internal characters to the holotype of Fusulinel/a 
pseudobocki Lee and Chen. 

Occurrence. In the type area of the Nansen Formation, 
Fusulinel/a pseudobocki Lee and Chen is common at GSC 
loc. C-32145, 1152.4 m (3781 ft.) above the base, GSC 
loc. C-31688 , 1398.8 m (4589 ft.), GSC Joe. C-31694, 
1422 m (4665 ft.), and GSC Joe . C-31697, 1428.7 m 
(4687 ft.). 
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Fusulinella subcolaniae Reitlinger 

Plate 21, figures 1-6 

Fusulinella subcolaniae Reitlinger , 1961, p . 241, Pl. 3, 
figs. 11-12. Material. Six axial sections: hypotypes 
GSC 74209-74214 . 

Description. Shell of medium size, elongate fusiform, 
central part inflated, lateral slopes slightly concave or 
convex, poles blunt. Mature shells of 6 volutions are 2.37 
to 2.88 mm long and 0.93 to 1.22 mm wide , with form 
ratios of 2.23 to 2.88 . Proloculus minute, spherical, with 
outside diameter of 0.04 to 0.1 mm . Shell closely coiled , 
unifo rmly and slowly expanding . Spirotheca thin, 
composed of four layers. Septa weakly folded in polar 
region s and almost planar elsewhere. Chomata poorly 
developed, low and narrow, slightly asymmetrical; both 
tunnel and poleward slopes usually steep; sometimes 
missing in the outer volutions. Tunnel narrow, with 
slightly irregular path. 

Dimensions. 

Length W idt h Form Diameter of 
GSC no. (mm) (mm) Ratio Pro loculus (mm) 

74209 2.88 I.II 2.59 0.06 
742 10 2.06 0.84 2.45 0.08 
742 11 2.47 1.05 2.35 0.06 
742 12 2.74 0.95 2.88 0. 10 
74213 2.72 1.22 2. 23 0. 10 
742 14 2.37 0.93 2.55 0.04 

Widt h of Vo lu tion (mm) 

GSC no. 3 4 6 

74209 0. 19 0.25 0.37 0.57 0.80 I.I I 
742 10 0. 16 0.27 0.41 0.62 0.84 
742 11 0 .1 2 0.22 0. 35 0.54 0.76 1.05 
742 12 0. 16 0.23 0.35 0.54 0.78 0.95 
742 13 0.16 0.26 0.40 0.66 0.89 1. 22 
742 14 0.1 2 0.3 1 0.45 0.66 0.93 

Remarks. The specimens from the Nansen Formation are 
identical to typical representatives of Fusulinella 
subcolaniae Reitlinger in shape , size, and intern a l 
characters. This species ca n be di stinguished from 
Fusulinella colaniae Lee and Chen by its smaller 
proloculus, smaller size, fewer volutions, and weaker 
chomata. 

Occurrence. Fusulinella subcolaniae Reitlinger was found 
in the Nansen Formation at GSC Joe. C-32134, 1117.4 m 
(3666 ft.) above the base, GSC loc. C-31881, 1163.4 m 
(3817 ft.), GSC Joe. C-31883, 1169.2 m (3836 ft.), and 
GSC loc. C-31884 , 1170.7 m (3841 ft.) . 



Fusulinella eopulchra Rauser 

Plate 20, figures 1-16 

Fusu/inella eopulchra Rauser. Rau ser-Chernoussova 
et al., 1951, p. 235, Pl. 35, figs. 5-8; Forbes, 1960, 
p. 213, 214, Pl. 30, figs. 20-23; Kawano, 1961, 
p. 62-64, Pl. I, figs. 17-24; Ross and Dunbar, 1962, 
p . 26-28, Pl. 4, figs . 1-5; Sheng and Sun, 1975, p. 9, 
Pl. 3, fig. I; Lin et al. , 1977 , p . 24, Pl. 4, fig . 16. 

Mat erial . Sixteen axial section s: hypotype s GSC 
74192-74207. 

Description. Shell of medium size, rhombiform, medium 
part strongly inflated, lateral slopes slightly concave, 
poles sharply pointed. Mature shell s of 7 to 7 1/2 volutions 
have lengths of 2.84 to 4.12 mm, widths of 1.52 to 
1.87 mm, and form ratios of 1.83 to 2.0. Proloculus of 
medium size, spherical, with outside diameter of 0.06 to 
0.16 mm . Shell regularly coiled , inner volutions closely 
coiled , outer volutions uniformly expanding . Spirotheca 
composed of four layers, with a thick diaphanotheca. 
Septa complicated near poles and almost unfluted in 
other parts of shell. Chomata well developed, high and 
asymmetrical, tunnel side slopes high and steep, poleward 
slopes low. Tunnel rather high and narrow, about two 
thirds height of volution, with an irregular path. 

Dimensions. 

Leng1h Widt h Form Diameter of 
GSC no. (mm) (mm) Rati o Pro locu lus (mm) 

74 192 2.84 1. 55 1. 83 0.08 
741 93 2.49 1. 38 1.80 0. 11 
74 194 2.47 1.36 1.82 0.20 
74 195 3.33 1. 61 2.07 0. 13 
74 196 2.39 1. 24 1.93 0.08 
74 197 3. 13 1. 69 1. 85 0.08 
741 98 2.64 1. 24 2. 13 0. 10 
741 99 3.50 1. 77 1.98 0. 16 
74200 2.02 1.09 1.85 0. 10 
7420 1 3.30 1.52 2. 17 0.06 
74202 3.47 1. 64 2.05 0. 14 
74203 1. 85 1.1 6 1.59 0. 12 
74204 3.2 1 1. 61 1.99 0. 10 
74205 3.70 1.94 1. 91 0. 16 
74206 1.46 0.80 1. 83 0. 10 
74207 3.90 1. 87 2.09 0. 10 

GSC Width of Volut ion (mm) 
4 

no. 
5 51/2 6 6 \12 7'h 

74 192 0. 15 0.25 0. 39 0.56 0.76 1.11 1.55 
741 93 0. 19 0.33 0. 54 0. 78 1.05 1.38 
74 194 0.25 0.37 0.54 0.74 1.05 1.36 
74 195 0.27 0.41 0.60 0.87 1.1 9 1. 61 
74 196 0. 17 0.27 0.39 0.58 0.87 1.24 
74 197 0. 19 0.33 0.47 0.64 0.89 1.28 1.69 
74 198 0. 20 0.29 0.44 0.62 0.84 1. 24 
74 199 0.29 0.43 0.60 0.80 1.1 3 1.52 1.77 
74200 0. 16 0.28 0.41 0.58 0.79 1.09 

7420 1 0. 16 0.28 0.40 0.59 0.80 I.II 1. 52 
74202 0.24 0.34 0.47 0.68 0.95 1.30 1. 64 
74203 0.23 0.39 0.57 0.76 1.02 1. 16 
74204 0. 16 0.27 0.39 0.56 0.80 1. 19 1. 61 
74205 0.29 0.4 1 0.60 0.80 1.1 0 1. 52 1.94 
74206 0. 16 0.25 0.39 0.59 0.80 
74207 0. 19 0.3 1 0.47 0.68 0.91 1. 22 1. 63 1. 87 

Remarks. The specimens from the Nansen Formation of 
Ellesmere Island are closely related in shape, size, and 
internal structures to type specimens of Fusulinel/a 
eopulchra Rauser from the Myachkovsky horizon of the 
Russian Platform . The only difference is that the Arctic 
specimens have more volutions. This species is closely 
similar in general shape to Fusulinella itoi Ozawa, but the 
latter species is much small er and has a smaller 
proloculus . 

Occurrence. Fusulinel/a eopulchra is abundant in the type 
area of the Nansen Formation on northern Ellesmere 
Island and occurs at the following horizons: GSC Joe . 
C-31680, 1379.3 m (4525 ft.) above the base, GSC Joe. 
C -31693 , 1420.7 m (4661 ft.), GSC Joe. C-31701, 
1434.5 m (4706 ft.), GSC Joe . C-31726, 1481.7 m 
(4861 ft.), and GSC Joe. C-31790, 1635.7 m (5366 ft.) . 

Fusulinella jamesensis Thompson, Pitrat, and 
Sanderson 

Plate 14, fi gures 4-6 

Fusulinella jamesensis Thompson, Pitrat, and Sanderson, 
1953, p. 548, 549 , Pl. 57 , figs. 8-11 ; Igo, 1957 , p. 206, 
207 , Pl. 7, fig. 1-9. 

Material. Three axial sections: hypotypes GSC 74101 -
74103. 

Description. Shell of medium size, inflated fusiform , axis 
of coiling slightly shifting, central part slightly vaulted, 
lateral slopes slightly concave or somewhat convex, and 
polar ends pointed. Mature shells consisting of 5 to 5 1/2 
volutions have lengths of 2.02 to 2.27 mm and widths of 
1.07 to I.II mm, with form ratio of 1.89 to 2.05. 
Proloculus small, spherical, and 0 .06 to 0.08 mm in 
outside diameter . Shell closely coiled, and uniformly 
expanding. Spirotheca composed of four layers, but in 
the first and last volutions, spirotheca consists only of a 
tectum and an underlying dense layer, probably 
diaphanotheca. Septa weakly fluted at the polar ends, and 
planar elsewhere. Chomata well developed, high and 
narrow, slightly asymmetrical, both tunnel side slopes and 
poleward slopes rather steep, about half as hi gh as 
chamber. Tunnel high and narrow, with an irregular 
path. 
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Dimensions. 

Length Width Form Diameter of 
GSC no. (mm) (mm) Ra1io Proloculus (mm) 

74101 2.27 I.II 2.05 0.08 
74102 2.02 1.07 1.89 
74103 2.22 I. I I 2.00 

Width of Volution (mm) 

GSC no. 3 4 5 'h 

74101 0. 16 0.29 0.47 I.II 
74102 0.12 0.27 0.47 0.76 J.07 
74103 0. 10 0.23 0.39 0.60 0.97 I.II 

Remarks. The type specimens of Fusuline/la jamesensis 
Thompson, Pitrat, and Sanderson from central British 
Columbia show some variation in shape and size. The 
Ellesmere Island specimens seem to display the same 
range of variation as the type specimens. This species is 
similar in shape to Fusulinella paracolaniae Safonova, but 
the latter species has more volutions, a smaller size per 
volution, and highly asymmetrical chomata. Fusuline/la 
jamesensis a lso resembles Fusuline/la paracolaniae crassa 
Reitlinge r, but differs from that species in having fewer 
volutions, smaller size per volution, a smaller form ratio, 
and slightly symmetrical chomata. 

Occurrence. Fusu/inella jamesensis Thompson, Pitrat, 
and Sanderson occurs at GSC Joe. C-31656, 1307.9 m 
(4291 ft.) above the base of the Nansen Formation, GSC 
loc . C-3167 1, 1347.6 m (4421 ft.), and GSC Joe. C-31673, 
1352.1 m (4436 ft.). 

Fusuline/la taishakuensis Sada 

Plate 13, figures 1-15 

Fusuline/la taishakuensis Sada. Sada and Yokoyama, 
1970, p. 39-41, Pl. 1, figs. 1, 3-7 . 

Material. Fifteen axial sections: hypotypes GSC 
74078-74092. 

Description. Shell of medium size, inflated fusiform with 
highly inflated central part, slightly concave lateral 
slopes, and blunt polar regions. Mature specimens of 6 to 
6 1/z volutions have length of 2.08 to 2. 76 mm and width 
of 1.26 to 1.52 mm, with form ratio of 1.65 to 1.9. 
Proloculus sma ll , spher ical, and 0.06 to 0.1 mm in 
outside diameter. First two volutions closely coiled, 
spherical to subspherical, succeedi ng volutions thickly 
fusiform and slowly and uniformly expanding. Spirotheca 
composed of four layers. Septa closely folded near poles 
and unfluted in other parts of the shell. Chomata 
developed in all volutions, asymmetrical; tunnel side 
slopes steep; poleward slopes very low, narrow, and high 
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in inner volutions, but nearly symmetrical; both tunnel 
side and poleward slopes rather steep in outer volutions. 
Tunnel narrow, with a slightly irregular path. 

Dimensions. 

Leng1h Width Form Diameter of 
GSC no. (mm) (mm) Ratio Proloculus (111111) 

74078 2.16 1.26 1.71 0.06 
74079 1.90 0.95 2.00 0.06 
74080 1.67 0.82 2.04 0.07 
7408 1 2.22 1.34 1.66 
740 2 2.16 1.26 1.71 0.10 
740 3 1.52 0.76 2.00 0. 10 
74084 1.85 1.08 1.71 0.04 
740 5 2.60 1.38 1. 88 0. 10 
74086 2.08 1.26 1.65 0.08 
740 7 2.76 1.52 1.82 0.09 
74088 2.24 1.34 1. 84 0.10 
74089 2.33 1.30 1.79 
74090 2.55 1.34 1.90 
74091 1.13 0.06 
74092 2.09 1. 28 1.61 0.08 

Wid1h of Volution (mm) 

GSC no. 2 3 4 5 51/2 6 

74078 0. 16 0.3 1 0.49 0.74 1.05 1. 26 
74079 0.16 0.27 0.43 0.64 0.95 
74080 0.14 0.23 0.39 0.56 0.82 
7408 1 0.10 0.2 1 0.37 0.62 0.93 1.34 
74082 0.19 0.31 0.45 0.62 0.9 1 1.26 
74083 0. 19 0.27 0.39 0.56 0.76 
74084 0.12 0.25 0.39 0.60 0.89 1.08 
74085 0.16 0.27 0.47 0.68 1.00 1.38 
74086 0.14 0.23 0.37 0.58 0.87 1.26 
74087 0.19 0.31 0.49 0.74 1.09 1.52 
74088 0.19 0.25 0.45 0.66 0.97 1.34 
74089 0.08 0.25 0.45 0. 70 1.07 1.30 
74090 0.12 0.21 0.33 0.52 0.76 1.13 1.34 
7409 1 0.14 0.23 0.37 0.54 0.76 1.13 
74092 0.16 0.27 0.41 0.66 0.91 1.28 

Remarks. The type specimens of Fusulinella taishakuensis 
Sada from the Aishaku Limestone, Japan show a wide 
range in shape, form ratio, and size. The Ellesmere Island 
specimens are identical to Fusulinella taishakuensis Sada 
in shape (inflated fusiform), form ratio, and chomata 
developed. The only difference is that the corresponding 
volutions in the Canadian specimens are a little smaller 
than those of the holotype. This species is closely similar 
to Fusulinella itoi Ozawa and F. cabezasensis Ross and 
Sabins in some features, but differs from those species in 
its shorter axis of coiling, smaller form ratio, and narrow 
and high chomata in outer volutions. It can be 
distinguished from Fusulinella subpu/chra Putrja by the 
smaller number of volutions, larger size, and narrow and 
high chomata. 

Occurrence. Fusuline/la taishakuensis Sada is abundant in 
the Nansen Formation of Ellesmere Island and occurs at 
the following localities: GSC Joe. C-32145, 1152.4 m 
(3781 ft.) above the base, GSC Joe. C-31650, 1286.6 m 
(4221 ft.), GSC loc. C-31651, 1292.7 m (4241 ft.), GSC 



Joe. C-31653, 1298.2 m (4259 ft.), GSC loc. C-31668, 
1335.4 m (4381 ft.), GSC Joe. C-31669, 1338.4 m 
(4391 ft.), GSC Joe. C-31685, 1390.2 m (4561 ft.), and 
GSC Joe. C-31727, 1484.8 m (4871 ft.). 

Fusulinel/a thorsteinssoni n. sp. 

Plate 24, figures 6-16 

Material. Eleven axial sections: holotype GSC 74272, 
paratypes 74269-74271, 74273-74279 . 

Etymology. The species is named in honour of R. 
Thorsteinsson, in recognition of his pioneering 
contributions to the interpretation of the Carboniferous 
and Permian stratigraphy of Ellesmere Island. 

Description. Shell of medium size, thickly fusiform, 
central part highly inflated , lateral slopes slightly 
concave, and poles pointed. Mature shells of 7 to 7 1

/2 

volutions are 2.55 to 2.78 mm long and 1.32 to 1.4 mm 
wide, with form ratio of 1.93 to 1.98. Proloculus small, 
spherical, and 0.04 to 0.1 mm in outside diameter. Inner 
three volutions closely coiled, first volution coiled at a 
large angle to the outer ones, second and third volutions 
vary from spherical to ellipsoidal, remaining volutions 
inflated fusiform, and uniformly and rapidly expanding 
outward. Form ratios in the holotype are about 1.45 in 
third, 1.55 in fourth, 1.88 in fifth, and 1.93 in seventh 
volution. Spirotheca rather thin , composed of tectum, 
diaphanotheca, and upper and lower tectoria. Thickness 
of spirotheca measures about 0.01 to 0 .02 mm in inner 
three volutions and 0.03 to 0.04 mm in outer ones. Septa 
closely fluted in extreme polar regions, but unfluted in the 
central part of shell. Chomata small and narrow, slightly 
asymmetrical, both tunnel side and poleward slopes 
rather steep, but usually absent from last volution. 
Tunnel narrow and low, about one third as high as 
chamber, with a slightly irregular path. 

Dimensions. 

Leng1h Wid1h Form Diameter of 
GSC no. (mm) (mm) Ratio Proloculus (mm) 

74269 1.69 0.95 1.78 0.04 
74270 1.67 0.92 1. 83 0.06 
74271 2.22 1.13 1.96 0.06 
74272 2.55 1.32 1. 93 0.07 
74273 2.29 1.19 2.06 0.06 
74274 2.27 1.28 1.77 0. 10 
74275 2.78 1.40 1.98 0.04 
74276 2.16 1.30 1.66 0.08 
74277 2.3 1 1.1 9 1.94 0.08 
74278 2.00 1.22 1.64 0.09 
74279 2.29 I.II 1.92 0.06 

Width of Volution (mm) 

GSC no. 
4 5 6 6 '12 71;, 

74269 0. 12 0.21 0.31 0.47 0.70 0.95 
74270 0. 10 0.16 0.27 0.39 0.58 0.78 0.92 
74271 0. 12 0.19 0.29 0.43 0.64 0.9 1 1.13 
74272 0. 14 0.23 0.33 0.47 0.66 0.97 1.32 
74273 0.12 0.22 0.35 0.55 0.84 1.19 
74274 0. 16 0.27 0.45 0.68 1.05 1.28 
74275 0. 10 0.16 0.27 0.39 0.59 0.87 1.19 1.40 
74276 0. 13 0.23 0.36 0.58 0.87 1.30 
74277 0.14 0.24 0.37 0.58 0.87 1.19 
74278 0. 14 0.23 0.35 0.54 0.79 1.22 
74279 0.12 0.21 0.32 0.47 0.74 I.II 

Remarks. This new species is closely similar in general 
shape to Fusulinella taishakuensis Sada. Fusulinella 
thorsteinssoni differs from that species, however, because 
of its endothyrid juvenarium, smaller size per volution, 
and narrow and small chomata. Fusulinel/a thorsteinssoni 
resembles Fusulinel/a pokajamiensis Lebedeva; the latter , 
however , is smaller and has fewer volutions, well 
developed chomata, and somewhat weaker fluted septa 
near poles. It is also similar to F. elegantula Ishii in some 
features, but differs from that species in having a larger 
size per volution and having more closely fluted septa in 
the polar regions. It can be distinguished from Fusulinel/a 
cabezasensis Ross and Sabins by its highly inflated central 
part, smaller size, and closely folded septa! fluting in 
polar regions. 

Occurrence. Fusulinel/a thorsteinssoni n. sp. is abundant 
in the type Nansen Formation and occurs at GSC loc . 
C-31648, 1277.4 m (4191 ft.) above the base, GSC loc . 
C-31656, 1307.9 m (4291 ft.), GSC loc . C-31659, 
1312.5 m (4306 ft.), GSC Joe. C-31673, 1352.1 ,m 
(4436 ft.), GSC loc. C-31687, 1396.3 m (4581 ft.), GSC 
loc. C-31693, 1420.7 m (4661 ft.). 

Fusuline//a mosquensis Rauser and Safonova 

Plate 24, figure 5 

Fusulinella mosquensis Rauser and Safonova. Rauser­
Chernoussova et al., 1951, p. 230, 231, Pl. 34, figs. I, 
2. 

Fusulinella mosquensis var. bosbiensis Bogush, 1963, 
p. 86, 87, Pl. 5, fig. 1. 

Material. Only one axial sect ion of a specimen has been 
found in the type area of the Nansen Formation: 
hypotype GSC 74268. 

Description. Shell small, subellipsoidal, central part 
slightly vaulted, one side of lateral slopes somewhat 
convex, opposite side slightly concave, poles narrowly 
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rounded. One mature specimen of 4 volutions is 2.01 mm 
in length, 1.01 mm in width, and has a form ratio of 2.16. 
Widths of the first to fourth volutions are 0.2, 0.37 0.6 
and I .OJ mm, respectively. Proloculus is small and 
spherical, about 0.08 mm in outside diameter. All 
volutions regularly coiled, first volution tightly coiled, 
other volutions rapidly and uniformly expanding. 
Spirotheca thin, composed of tectum, a diaphanotheca, 
and upper and lower tectoria. Septa slightly folded in the 
extreme poles, almost planar elsewhere. Chomata 
developed in all volutions, asymmetrical, about half as 
high as chambers. Tunnel narrow and high in inner 
volutions, becoming rather low in the outer ones, with an 
almost regular path. 

Dimensions. The dimensions of the single specimen are 
given above, under "Description". 

Remarks. Fusuline!la mosquensis shows a wide range of 
variation in the type specimens described by Rauser­
Chernoussova and Safonova (1951, Pl. 34, figs. I, 2) 
from the Podolsky and Myachkovsky horizons on the 
Russian Platform, U.S.S.R. The present specimens fall 
within the range of variability of the type specimens. 
Also, the specimens described by Bogush (1963) as 
Fusuline!la mosquensis bosbiensis Bogush are closely 
similar in shape, size, and internal characters to F. 
mosquensis Rauser and Safonova, and those specimens 
are herein referred to F. mosquensis Rauser and 
Safonova. This species resembles Fusulinella pseudo­
schwagerinoides Putrja, but the shell of the latter has 
sharply pointed poles, a smaller size, and an endothyrid 
first volution. It is also allied to F. jamesensis Thompson, 
Pitrat, and Sanderson, from which it differs in having a 
slightly vaulted central part, a smaller size, and well 
developed chomata. 

Occurrence. Fusuline!la mosquensis Rauser and Safonova 
has been found only at GSC Joe . C-31693, 1420.7 m 
(4661 ft.) above the base of the Nansen Formation. 

Fusuline!la pseudobocki ovoides Rauser 

Plate 22, figures 20, 21 

Fusulinel/a pseudobocki ovoides Rauser. Rauser­
Chernoussova et al., 1951, p. 228, 229, Pl. 33, figs. 1, 
2. 

Fusuline!la oviformis Bogush, 1960, p. 11, Pl. 1, fig. 4; 
Bogush, 1963, p. 93, 94, Pl. 7, figs. 3, 4. 

Material. Two axial sections: hypotypes GSC 74246, 
74247. 
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Description. Shell of medium size, elongate ellipsoidal 
with slightly vaulted central part and lateral slopes, and 
blunt polar regions. One mature specimen with 5 1/2 

volutions is 3.17 mm long and 1.47 mm wide, with form 
ratio of 2.16. Proloculus small, spherical, and 0.09 to 
0.12 mm in outside diameter. First volution tightly coiled 
and spherical, second and third volutions ellipsoidal, 
succeeding volutions elongate ellipsoidal. Spirotheca very 
thin in first and last volutions, about 0.005 to 0.01 mm 
thick and composed of a tectum and a less dense layer, 
probably diaphanotheca; in other volutions spirotheca is 
relatively thick, about 0.03 to 0.04 mm thick, consisting 
of tectum, diaphanotheca, and upper and lower tectoria. 
Septa weakly fluted near poles and unfluted in other parts 
of shell. Chomata well developed, narrow and slightly 
asymmetrical, both tunnel side slopes and poleward 
slopes nearly vertical. Tunnel high and narrow, about one 
half to two thirds as high as chamber, with an irregular 
path. 

Dimensions. 

Length Width Form Diameter of 
GSC no. (mm) (mm) Ratio Proloculus (mm) 

74246 2.55 1.36 1.88 0.12 
74247 3. 17 1.47 2.16 0.09 

Width of Volu1ion (mm) 

GSC no. 2 3 4 5 'Ii 

74246 0.21 0.33 0.58 0.95 1.36 
74257 0.16 0.27 0.43 0.72 1.17 1.47 

Remarks. The type specimens of Fusulinella pseudobocki 
ovoides Rauser show a wide range of variation in shape, 
number of volutions, and size. The Nansen specimens fall 
within the range of variation displayed by the type 
specimens. The specimens identified by Bogush (1960, 
1963) as Fusulinella oviformis Bogush are closely similar 
in shape, size, and internal structure to Fusulinella 
pseudobocki ovoides Rauser. Accordingly, we consider F. 
ovif ormis Bogush to be a synonym of F. pseudobocki 
ovoides Rauser. Fusulinel/a pseudobocki ovoides 
resembles Fusuline!la permira Bogush in some features, 
but the latter is larger and has more volutions, a thicker 
spirotheca, and a wider tunnel. 

Occurrence. Fusuline!la pseudobocki ovoides Rauser has 
been found only at GSC loc. C-31680, 1379.3 m (4525 ft.) 
above the base of the Nansen Formation. 

Fusuline!la famula Thompson 

Plate 23, figures 3-16 

Fusulinella famula Thompson, 1948, p . 91-93, Pl. 32, 
figs. 4, 5, Pl. 38, figs. 1-9; Ross and Sabins, 1965, p. 167, 



Pl. 25, figs. 25-27; Ross, 1969a, p. 1412, 1413, Pl. 170, 
fig. 8, Pl. 171, figs. 1-10. 

Material. Fourteen axial sections: hypotypes GSC 
74250-74263. 

Description. Shell medium to large, thickly fusiform, 
central part highly inflated, lateral slopes slightly convex 
in inner volutions and almost straight or slightly concave 
in outer ones, poles blunt. Mature specimens have 8 to 
81/2 volutions, are 2.88 to 4.04 mm long and 1.55 to 
2.18 mm wide, with form ratio of 1.81 to 1.94. 
Proloculus small, spherical, and 0.04 to 0.1 mm in 
outside diameter. All volutions closely and regularly 
coiled, first two volutions subspherical, succeeding 
volutions gradually increase proportionately more in 
length than in height, attaining an ellipsoidal to thickly 
fusiform shape. Spirotheca thin, composed of tectum, a 
rather thick diaphanotheca, and lower and upper tectoria, 
about 0.01 mm thick in inner volutions and 0.02 to 
0.04 mm thick in outer ones; thickest part is about 0.06 
mm. Septa loosely and irregularly fluted near poles, 
sometimes reaching to lateral slopes, but unfluted in the 
medial part. Chomata well developed, strong, narrow, 
and slightly asymmetrical in outer volutions, and usually 
missing in the last volution. Tunnel narrow and high, two 
thirds to three quarters as high as chamber, with a slightly 
irregular path . 

Dimensions. 

Leng1h Wid1h Form Diame1er of 

GSC no. (mm) (mm) Ra1io Proloculus (mm) 

742SO I.SO 0.82 1.83 0.06 
742S I 2.27 1.17 1.94 0.12 
742S2 2.22 I.SS 1.47 0.06 
74253 2.88 I.SS 1.86 0.06 
74254 2.06 1.28 1.61 0.08 
7425S 2.88 1.59 1. 81 0.06 
742S6 2.06 1.09 1.89 0.08 
742S7 3.03 l. 8S 1. 64 0.06 
74258 1.69 1.07 1.58 0.08 
74259 4.04 2.18 1.85 0.08 
74260 2.84 l.7S 1.62 0.10 
7426 1 1. 82 1.03 1.77 0.06 
74262 3.09 1.71 1. 81 0.08 
74263 3.S8 l.8S 1.94 0.04 

GSC Wid1h of Volu1ion (mm) 

110. 
4 5 5 V2 6 6'/2 7'/2 8'/2 

742SO 0.12 0.21 0.34 0.49 0.68 0.82 
742S I 0.21 0.37 O.S3 0.74 0.99 1.1 7 
742S2 0.12 0.2S 0.38 O.S8 0.83 1.1 5 1.55 
742S3 0.12 0.20 0.33 0.49 0.68 0.89 1.22 1.55 
742S4 0.16 0.2S 0.39 0.60 0.78 I.II 1. 28 
742S5 0.12 0.21 0.34 0.49 0.70 0.93 1. 26 1.59 
742S6 0.16 0.29 0.43 0.62 0.80 1.09 
742S7 0.16 0.31 0.46 0.64 0.8S I.II 1.46 l. 8S 
742S8 0.14 0.23 0.34 0.48 0.68 0.95 1.07 
742S9 0.14 0.2S 0.43 0.66 0.95 1. 30 1.73 2. 10 
74260 0.21 0.33 O.S2 0.76 1.22 1. 38 l.7S 
7426 1 0.14 0.23 0.3S O.S2 0.70 0.83 1.03 

74262 0.14 0.23 0.37 0.54 0.73 
74263 0.13 0.23 0.37 O.S6 0.74 

0.99 
0.99 

1.32 
1.34 

I. 71 
1.67 I .8S 

Remarks. The specimens from the Nansen Formation are 
closely similar in shape, size, and form ratio to the type 
specimens from the Mud Springs Mountains of New 
Mexico, U.S.A. (Thompson, 1948); they differ only in 
having weaker chomata. The Nansen specimens resemble 
Fusu/inella iowensis Thompson, but the latter form is 
more subglobose and smaller, and has broader chomata. 
In general shape, F. jamula is similar to Beedeina 
arizonensis (Ross and Sabins). It differs from the latter 
species, however , in having less pronounced septa! 
folding. Fusu/inella jamula Thompson can be 
distinguished from F. paraiowensis Putrja by its larger 
overall size and by its size per volution. 

Occurrence. Fusulinella jamula Thompson is abundant in 
the Nansen Formation and occurs at GSC Joe . C-31713, 
1455.5 m (4775 ft.) above the base, and GSC loc. 
C-31757, 1542.7 m (5061 ft.). 

Fusulinella subel/iptica n. sp. 

Plate 21, figures 7-16 

Material. Ten axial sections: holotype GSC 74222, 
paratypes GSC 74215-74221, 74223, 74224. 

Etymology. Latin, sub, somewhat; elliptica, elliptical; 
referring to the shape of the species. 

Description. Shell of moderate size, subellipsoidal with 
vaulted central part, slightly convex lateral slopes, and 
narrowly or broadly rounded poles. Mature specimens 
have 51/2 to 6 volutions, are 1.96 to 2.84 mm long, 1.19 to 
1.67 mm wide, and with form ratio of 1.65 to 1.98. 
Proloculus small, spherical, and 0.08 to 0.1 mm in 
outside diameter. All volutions loosely and regularly 
coiled, first two volutions spherical to subspherical with a 
form ratio of about I . I to 1.26, second and third 
volutions ellipsoidal with a form ratio of about 1.37 to 
1.58, succeeding volutions subellipsoidal with a form 
ratio of 1.65 to 1.98. Spirotheca relatively thick, about 
0.04 to 0.06 mm in outer volutions, composed of tectum, 
thick diaphanotheca, and lower and upper tectoria; in the 
last volution, spirotheca usually consists of tectum and 
rather thick diaphanotheca. Septa broadly fluted in the 
polar regions and almost planar in the central part of 
shell. Chomata poorly developed, small, narrow, and 
slightly asymmetrical, both tunnel side and poleward 
slopes relatively steep, but sometimes missing in the last 
two volutions. Tunnel narrow and low, about one third to 
one quarter as high as chamber, with a slightly irregular 
path . 
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Dimensions. 

Length Width Form Diameter of 
GSC no. (mm) (mm) Rati o Proloculus (mm) 

742 15 1.97 0.89 1.99 0.o7 
742 16 1.92 1.05 1. 83 0. 10 
742 17 1.96 1.1 9 1.65 0.08 
742 18 1.63 0.97 1.68 0.08 
742 19 2.27 1. 05 2. 16 0.08 
74220 2.66 1. 26 2. 11 0 . 10 
7422 1 2.64 1.26 2.10 0.10 
74222 2.60 1.40 1. 85 0.08 
74223 2.84 1.43 1.98 0. 10 
74224 2.5 1 1.67 1. 50 

Width of Volution (mm) 

GSC no. 3 4 4 1;, 5 51/2 6 

74215 0. 16 0.29 0.49 0.80 0.99 
742 16 0 .1 9 0.3 1 0.50 0.79 1.05 
7421 7 0. 16 0.26 0.43 0.68 0.98 1.19 
742 18 0. 23 0.40 0.64 0.97 
742 19 0.23 0.41 0.70 1.00 
74220 0.27 0.52 0.84 1. 26 
74221 0. 23 0. 38 0.56 0. 82 1.26 
74222 0. 19 0.37 0.54 0. 82 1. 24 1.40 
74223 0.23 0.38 0.59 0. 84 1.1 9 1.43 
74224 0 .1 6 0.35 0.60 0.93 1. 26 1.67 

Remarks. This new species is characterized by its 
subellipsoidal shape, loosely coiled shell, thick spirotheca, 
and poorly developed chomata . Although similar to 
Fusulinel/a biconica (Hayasaka) in general shape, the 
latter is much larger, has more volutions, smaller form 
ratio , and well developed and highly asymmetrical 
chomata . This new species also resembles Fusulinella 
schubertellinoides e/shanica Rauser, but the latter species 
has an endothyrid juvenarium, relatively broad tunnel in 
the outer volutions, and almost unfluted septa. 
Fusulinella sube//iptica can be distinguished from 
Fusulinel/a valida Reitlinger by its smaller shell, fewer 
volutions, more loosely coiled shell, and more poorly 
developed chomata. 

Occurrence. Fusulinel/a subelliptica n . sp. occurs in the 
Nansen Formation at GSC loc. C-31657, 1309.5 m 
(4296 ft.) above the base, GSC loc. C-31658, 1311 m 
(430 1 ft.), GSC loc. C-31669, 1338.4 m (4391 ft.), GSC 
loc. C-31688, 1398 .8 m (4589 ft.), GSC loc. C-31689, 
1401.5 m (4598 ft.), and GSC loc. C-31695, 1422.2 m 
(4666 ft.). 

Fusulinel/a sch wagerinoides (Deprat) 

Plate 21, figures 17, 18 

Neoj usulinella schwagerinoides Deprat, 1913, p. 42-44, 
Pl. 7, figs . 17-22. 

62 

Fusulinella (Neojusu/inel/a) schwagerinoides, Lee , 1927, 
p. 18, 19, Pl. 2, fig . 18; Lee and Chen, 1930, p. 124, 
125, Pl. 10, figs. 1, 2. 

Fusu/ine//a sch wagerinoides ova/is Reitlinger, 1961, 
p. 243, Pl. 4, fig. 2. Material. Two axial sections: 
hypotypes GSC 74225, 74226. 

Description. Shell large for genus, fusiform with vaulted 
cent ral part, slightly convex lateral slopes, and blunt 
poles. Mature specimens of 5 Y2 to 6 volutions are 4.12 to 
4.66 mm long, 1.71 to 1.96 mm wide, and 2.38 to 2.41 in 
form ratio . Proloculus small, about 0.04 to 0.08 mm in 
outside diameter. Shell regularly coiled, first three 
volutions tightly coiled , other volutions expand rapidly 
outward. Spirotheca composed of tectum, diaphanotheca, 
and upper and lower tectoria, except in the last volution 
where the spirotheca usually consists of tectum and a 
diaphanotheca. Thickness of spirotheca about 0.01 to 
0.02 mm in inner two volutions and 0.03 to 0.07 mm in 
outer ones. Septa broadly fluted in the polar regions and 
almost planar in medium part. Chomata well developed 
and highly asymmetrical in inner volutions, but poorly 
developed and rather low, about one third to one quarter 
as high as chamber in outer volutions. Tunnel high and 
narrow in inner volu tions, and broad and low in outer 
volutions, with a regular path. 

Dimensions. 

Length Width Form Diameter of 
GSC no. (mm) (mm) Rati o Proloculus (mm) 

74225 4. 12 I. 71 2.41 0.08 
74226 4.66 1.96 2. 38 0.04 

Width of Volution (mm) 

GSC no. 3 4 5 51/2 6 

74225 0. 14 0. 27 0.49 0. 84 1.38 1.79 
74226 0.16 0. 31 0 .54 0.84 1. 34 1.96 

Remarks. The Nansen specimens are identical to typical 
representatives of Fusulinel/a schwagerinoides (Deprat) in 
shape, size, and internal features. Reitlinger (1961) 
described a new subspecies, Fusulinella schwagerinoides 
ova/is Reitlinger; however, the holotype of Fusulinel/a 
schwagrinoides ova/is is so closely similar in shape, size, 
and internal features to F. schwagerinoides (Deprat) that 
we refer F. schwagerinoides ova/is Reitlinger to F. 
schwagerinoides (Deprat). Fusulinel/a schwagerinoides is 
similar in general shape to Fusulinel/a valida superba 
Reitlinger, but differs from that species in that the former 
has fewer volutions, smaller size per volution, and a 
smaller overall size. It also resembles F. rara Schlykova, 
but the latter species is elongate fusiform, has a longer 
axis of coiling, and a larger form ratio. 



Occurrence. Fusulinel/a schwagerinoides (Deprat) has 
been found only at GSC loc. C-31655, 1304.9 m (4281 ft.) 
above the base of the Nansen Formation. 

Fusulinella cabezasensis Ross and Sabins 

Plate 22, figures 1-19 

Fusulinel/a cabezasensis Ross and Sabins, 1965, p. 189, 
Pl. 26, figs. 9-13. Material. Nineteen axial sections: 
hypotypes GSC 74227-74245. 

Description. Shell of medium size, thickly fusiform, with 
highly inflated central part, highly concave lateral slopes, 
and pointed poles. Adult shells of 6 1/2 to 7 volutions are 
2.36 to 2.93 mm long and 1.22 to 1.61 mm wide, with 
form ratio of 1.91 to 2.11. Proloculus small, spherical, 
and 0.06 to 0.12 mm in outside diameter. All volutions 
regularly coiled, first two volutions spherical and tightly 
coiled, outer ones thickly fusiform, slowly and uniformly 
expanding. Spirotheca composed of tectum, thick 
diaphanotheca, and upper and lower tectoria, except in 
the last volution where tectoria are usually lacking . Septa 
closely fluted near poles, occasionally reaching to lateral 
slopes, but almost planar in central part. Chomata 
asymmetrical, tunnel side slope vertical, poleward slope 
low in inner volutions, becoming less asymmetrical, both 
tunnel side and poleward slopes rather steep in outer 
volutions. Tunnel high and narrow, about one half to two 
thirds as high as chamber, with a regular path . 

Dimensions. 

Length Width Form Diameter of 
GSC no. (mm) (mm) Ratio Proloculus (mm) 

74227 2.64 1.34 1.97 0.08 
74228 2.22 1.05 2. 11 0.06 
74229 2.93 1.44 2.03 0. 10 
74230 2.39 1.09 2. 19 0.08 
7423 1 2.60 1.1 9 2. 10 0.10 
74232 2.60 1.1 9 2. 10 0.06 
74233 2.20 1.13 1.95 0.08 
74234 1.94 0.95 2.04 0.08 
74235 2.43 1.19 2.04 0.12 
74236 2.47 1.26 1.96 0.12 
7423 7 2.02 J.03 J.96 0.12 
74238 2.41 1.13 2.13 0.10 
74239 2.45 1.28 1.91 0.10 
74240 1.76 0.84 2.10 0.10 
74241 2.88 1.30 2.21 0.08 
74242 2.58 1.22 2.11 0.06 
74243 2.37 1.03 2.30 0.10 
74244. 3.36 1.61 2.09 0.10 
74245 1.24 0.59 2.10 0.11 

GSC Width of Volution (mm) 

no . 4 5 51;, 6 'h 

74227 0.14 0.25 0.35 0.52 0.72 I.OJ 1.34 
74228 0.16 0.27 0.43 0.65 0.93 1.05 

74229 0.16 0.29 0.43 0.64 0.89 1.24 1.44 
74230 0.19 0.30 0.45 0.68 0.91 1.09 
74231 0.14 0.27 0.43 0.62 0.89 1.19 
74232 0.16 0.29 0.45 0.64 0.91 1.19 
74233 0.23 0.39 0.60 0.84 1.13 
74234 0.19 0.35 0.54 0.72 0.95 
74235 0.23 0.39 0.56 0.78 1.03 1.19 
74236 0.19 0.29 0.43 0.62 0.89 1.26 
74237 0.21 0.33 0.48 0.68 0.91 1.03 
74238 0.21 0.37 0.56 0.82 1.1 3 
74239 0.15 0.26 0.38 0.56 0.77 1.07 1.28 
74240 0.1 7 0.27 0.43 0.60 0.84 
7424 1 0.21 0.35 0.54 0.80 1.1 5 1.3 
74242 0.15 0.25 0.36 0.56 0.79 1.07 1.22 
74243 0.20 0.31 0.50 0.72 1.03 
74244 0.17 0.29 0.45 0.66 0.91 1.24 1.61 
74245 0.19 0.27 0.39 0.59 

Remarks. The Nansen specimens are identical to the 
primary type specimens of Fusulinel/a cabezasensis Ross 
and Sabins in shape, size, and internal features. They are 
superficially similar to Fusuline//a subpulchra 
submesopachis Putrja, but differ from the latter form in 
having more volutions, a smaller size, and a smaller form 
ratio. This species is similar to Fusulinel/a eopulchra 
Rauser in some respects, but the latter has a rhombiform 
shape, larger size of corresponding volutions, and highly 
asymmetrical chomata in the outer volutions. Fusulinel/a 
cabezasensis can be distinguished from Fusulinel/a 
whitensis Ross and Sabins and F. nipperensis Ross and 
Sabins by its more thickly fusiform shape and highly 
concave lateral slopes . 

Occurrence. Fusulinella cabezasensis Ross and Sabins is 
abundant in the Nansen Formation of Ellesmere Island , 
and occurs at GSC loc. C-31683, 1387 .2 m (4551 ft.) 
above the base, GSC loc . C-31715, 1461.9 m (4796 ft.), 
GSC loc. C-31721, 1475.6 m (4841 ft.), GSC loc. 
C-31722, 1475.6 m (4841 ft.), GSC loc . C-31746, 1529 m 
(5016 ft.), and GSC loc. C-31784, 1620.4 m (5316 ft.). 

Fusulinella pokojamiensis Lebedeva 

Plate 14, figures 1-3 

Fusulinella pokojamiensis Lebedeva, I 966a, p. 199, 200, 
Pl. 9, figs. I, 2. 

Material. Three axial sections: hypotypes GSC 74098-
74100. 

Description. Shell small, subrhomboidal, central part 
highly inflated, lateral slopes straight or slightly concave, 
poles sharply pointed. Mature shells of 5 volutions are 
1.52 to 1.67 mm long and 0.76 to 0.82 mm wide, with 
form ratio of 2 to 2.04. Proloculus minute, spherical, and 
0.07 to 0.1 mm in outside diameter. All volutions closely 
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and regularly coiled. Spirotheca thin, composed of four 
layers, but in outer vo lutions usually consists of tectum 
and a thick, less dense layer of diaphanotheca. Septa 
closely fluted in polar regions, but almost planar in 
middle part of vol utions. Choma ta high and narrow, 
slightly asymmetrica l, both tunnel side and poleward side 
slopes relatively steep. Tunnel narrow and high, about 
two thirds as high as volution, with a fairly regular path. 

Dimensions. 

Length Width Form Diameter of 
GSC no . (mm) (mm) Ratio Proloculus (mm) 

74098 1.69 0.74 2.28 0.08 
74099 1.28 0.64 2.00 0.09 
74100 1. 59 0.78 2.04 0.06 

Width of Volution (mm) 

GSC no. 3 4 4 Y2 

74098 0. 14 0.24 0.35 0.52 0. 74 
74099 0.16 0.27 0.4 1 0.64 
741 00 0. 12 0.25 0.37 0.54 0.78 

Remarks. The Nansen specimens are identical to typical 
specimens of Fusu!ine//a pokojamiensis Lebedeva in being 
thickly fusiform, and in size, number of volutions, and 
development of chomata . Fusuline/la pokojamiensis is 
similar to Fusulinella jamesensis Thompson, Pitrat, and 
Sanderson and F. pygmaea Ishii in so me features; 
however, F. jamesensis is fusiform, has a larger shell and 
form ratio and F. pygamea is much smaller in total shell 
size and has a smaller per volution size. It also resembles 
F. minuta Grozdolova, but differs from the latter species 
in its sharply pointed poles and larger form ratio. 

Occurrence. Fusulinel/a pokojamiensis Lebedeva has been 
found only at GSC Joe. C-3 1792, 1647.9 m (5406 ft.) 
above the base of the Nansen Formation. 

Fusuline//a subcolaniae decurta Reitlinger 

Plate 24, figures 1-4 

Fusuline//a subcolaniae forma decurta Reitlinger, 1961, 
p . 242, Pl. 3, fig. 14. 

Fusulinel/a be/la Grozdilova and Lebedeva, 1961 , p. 173, 
Pl. I , figs . 13, 14. 

Mat erial. Four axial sectio ns : hypotypes GSC 
74264-74267. 

Description. Shell small, fusiform, central portion 
vau lted, lateral slopes stra ight or slightly concave, poles 
sharply pointed. Mature shells possessing 6 volutions have 
lengths of 1.75 to 2.22 mm, widths of 0.91 to 1.0 mm, 

64 

and form ratios of 1.87 to 2.02. Proloculus minute, 
spherical, and 0.06 to 0.08 mm in outside diameter. Shell 
closely coiled, slowly and uniformly expanding; but in 
some specimens first volution is coiled at a large angle to 
axis of outer volutions. Spirotheca thin, composed of 
tectum, thin diaphanotheca, and upper and lower 
tectoria. Septa almost planar throughout except for polar 
regions. Chomata well developed, slightly asymmetrical, 
about two thirds as high as volution. Tunnel high and 
narrow , with a regular path. 

Dimensions. 

Length Width Form Diameter of 
GSC no. (mm) (m m) Rati o Prolocu lus (mm) 

74264 1.75 0.9 1 1.92 0.06 
74265 2.02 0.94 2.15 0.08 
74266 1.90 0.95 2.00 0.08 
74267 1. 87 1.00 1. 87 0.06 

Width of Volution (mm) 

GSC no. 2 3 4 6 

74264 0.11 0. 19 0.3 1 0.45 0.66 0.9 1 
74265 0.16 0.22 0.32 0.46 0.65 0.94 
74266 0.15 0.25 0.35 0.48 0.68 0.95 
74267 0.12 0.2 1 0.33 0.47 0.72 1.00 

Remarks. Fusulinella subcolaniae decurta Reitlinger is 
characterized by its fusiform shape, small size, and well 
developed chomata. The Nansen specimens are closely 
related in every respect to the type specimens of 
Fusulinella subcolaniae decurta Reitlinge r from the 
Russian Platform. Some specimens from the Lower 
Tastubsky horizon of the Timan Mountains, U.S.S.R., 
have been described as a new species Fusulinella be/la by 
Grozdilova and Lebedeva. Fusulinella be/la is closely 
similar in shape, size, and internal structure to Fusulinel/a 
subcolaniae decurta Reitlinger , and therefore F. be/la 
Grozdilova and Lebedeva is considered to be a synonym 
of F. subcolaniae decurta Reitlinger. This subspecies 
resembles Fusu/inel/a bocki pauciseptata Rauser and 
Beljaev, but differs from that species in having a larger 
shell and slightly weaker chomata. It can be distinguished 
from Fusulinel/a paracolaniae Safonova by its smaller size 
per volution and smaller overall size, as well as sharply 
poi nted poles. 

Occurrence. Fusulinel/a subcolaniae decurta Reitlinger 
has been found only at GSC Joe. C-31726, 1481.7 m 
(486 1 ft.) above the base of the Nansen Formation . 

Fusulinella sp. B 

Plate 23, figures I , 2 

Ma1erial. Two axial sections: hypotypes GSC 74248, 
74249 . 



Description. Shell of medium size, elongate fusiform, 
central portion inflated, lateral slopes sharply concave, 
poles pointed. Adult shells of 5 \12 to 6 volutions are 3 .4 to 
3.42 mm long and 1.42 to 1.55 mm wide, with form ratio 
of 2.21 to 2.39. Proloculus is spherical and 0.12 to 
0.17 mm in outside diameter. All volutions regularly 
coiled, uniformly and gradually expanding. Spirotheca 
composed of tectum, diaphanotheca, and upper and 
lower tectoria. Septa broadly fluted in the polar regions 
and almost planar elsewhere. Chomata well developed, 
slightly asymmetrical, both tunnel side and poleward side 
slopes rather steep, high and narrow, about two thirds as 
high as chamber. Tunnel narrow and high, with a regular 
path. 

Dimensions. 

L ength Width Form Diameter of 
GSC no. (mm) (mm) Ratio Proloculus (mm) 

74248 
74249 

GSC no. 

74248 

74249 
0.29 
0.2S 

3.40 
3.42 

0.46 
0.43 

1.42 2.39 

I.SS 2.2 1 

Width of Volution (mm) 
3 4 s 

0.68 
0.64 

0.9S 

0.87 
1.24 
1.1 3 

0.17 

0.12 

6 

1.42 

I.SS 

Remarks. Fusulinella sp. B is similar in general shape to 
Fusu/ine//a subpu/chra submesopachis Putrja from 
Eastern Donbas, U.S.S.R. It differs from the Donbas 
species in having more volutions, a longer axis of coiling, 
and larger form ratio. It also resembles Fusulinella 
eopu/chra Rauser, but the latter is smaller per volution, 
and has more volutions and a much smaller form ratio. 

Occurrence. Fusuline//a sp. B has been found in the 
Nansen Formation only at GSC loc . C-32145, 1152.4 m 
(3781 ft.) above the base and GSC Joe. C-31790, 1635.7 m 
(5366 ft.). 

Subfamily FUSULININAE Moeller, 1878 

Genus Beedeina Galloway, 1933 emend. 
Ishii, 1957 

Type species. Fusulinella girtyi Dunbar and Coudra, 
1927. 

Beedeina e/egans decurta 
(Rauser and Safonova) 

Plate 20, figure 17 

Fusulina e/egans forma decurta Rauser and Safonova. 
Rauser-Chernoussova et al., 1951, p. 286, 287, Pl. 46, 
fig. 7. 

Fusulina elegans var. decurta Rauser. Rauser­
Chernoussova, 1961 b, p. 192 . 

Material. Only one axial section of specimen was found in 
the section studied: hypotype GSC 74208. 

Description . Shell of medium size , inflated fusiform, 
central part inflated, lateral slopes somewhat concave, 
poles blunt. A mature shell of 6 volutions is 3.25 mm long 
and 1.52 mm wide, with a form ratio of 2.14. Widths of 
the first to sixth volutions are 0.21, 0.37, 0.57, 0.84, 1.13, 
and 1.52 mm, respectively. Proloculus is small, spherical , 
and 0.09 mm in outside diameter. First volution tightly 
coiled and subspherical, succeeding volutions slowly and 
uniformly increasing proportionately more in length than 
in height, attaining a rhomboidal to inflated fusiform 
shape. Spirotheca thin, composed of tectum, diaphano­
theca, and upper and lower tectoria; diaphanotheca 
rather thick, upper tectorium poorly developed and 
usually lacking in the last volution. Thickness of 
spirotheca about 0.01 to 0.02 mm in inner volutions and 
0.02 to 0.03 mm in outer volutions. Septa moderately and 
irregularly folded across the chamber in outer volutions. 
Chomata well developed, massive and high, about two 
thirds as high as chamber, highly asymmetrical in inner 
volutions, becoming more symmetrical in outer volutions, 
both tunnel side and poleward side slopes rather steep in 
outer volutions. Tunnel narrow and high, with a regular 
path. 

Dimensions. The dimensions of the single specimen are 
given above, under " Description" . 

Remarks. The specimen from the type Nansen Formation 
of Ellesmere Island is identical to the primary types of 
Beedeina elegans decurta (Rauser and Safonova) in shape, 
form ratio, number of volutions, development of septa! 
folds, and chomata. The only difference is that the width 
of corresponding volutions is a little smaller in the 
Canadian material than in the holotype (Rauser and 
Safonova, in Rauser-Chernoussova et al., 1951, Pl. 46, 
fig. 7). This subspecies is closely related to Beedeina 
e/egans Rauser and Beljaev, but differs from the latter in 
the shape of its shell and a slightly smaller form ratio. It 
also resembles Beedeina cheni (Igo) in some features, but 
that species has a much shorter axis of coiling and a 
smaller form ratio. Beedeina elegans decurta can be 
distinguished from Beedeina arizonensis (Ross and 
Sabins) by the larger form ratio, larger per volution size, 
and the relatively fewer volutions of the former. 

Occurrence. Beedeina e/egans decurta (Rauser and 
Safonova) is very rare in the type Nansen Formation and 
has been found only at GSC Joe. C-31790, 1635.7 m 
(5366 ft.) above the base . 
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PLATE I 

(All figures x 50) 

Figures I, 2. Eostaffe/la amp/a (Thompson); axial 
sections 

I. Hypotype, GSC 73847; GSC loc . C-31891 (slide 3, 
specimen 2). 

2. Hypotype, GSC 73848; GSC loc . C-31892 (slide I , 
specimen 5). 

Figures 3-5. Millere//a sp. cf. M . porcupinensis Ross; 
axial sections 

3. Hypo type, GSC 73849; GSC loc. C-31892 (slide I, 
specimen 3). 

4. Hypotype, GSC 73850; GSC Joe . C-31892 (slide I, 
specimen 4). 

5. Hypotype, GSC 73851; GSC Joe. C-31656 (slide 8, 
specimen 2). 

Figures 6-8. Pseudoendothyra nielseni (Ross and 
Dunbar); axial sections 

6. Hypotype, GSC 73852; GSC Joe. C-31892 (slide 
3). 

7. Hypotype, GSC 73853; GSC Joe. C-31892 (slide 4, 
specimen 1). 

8. Hypotype, GSC 73854; GSC Joe. C-31892 (slide 6, 
specimen I) . 

Figures 9-11. Pseudoendothyra struvei (Moeller); axial 
sections 
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9. Hypotype, GSC 73855; GSC Joe. C-32134 
(slide 1). 

10. Hypotype, GSC 73856; GSC loc. C-32134 (slide 6, 
specimen 2). 

11. Hypotype, GSC 73857; GSC Joe. C-32130 (slide 8, 
specimen 4). 

Figures 12-18. Pseudoendothyra preobrajenskyi 
(Dutkevich); axial sections 

12. Hypotype, GSC 73858; GSC Joe. C-31780 (slide I , 
specimen 1). 

13 . Hypo type, GSC 73859; GSC Joe. C-31780 (slide I , 
specimen 2). 

14 . Hypotype, GSC 73860; GSC Joe . C-32130 (slide 3, 
specimen 4). 

15. Hypotype, GSC 73861; GSC Joe. C-32130 (slide 2, 
specimen 1) . 

16. Hypotype, GSC 73862; GSC loc . C-32130 
(slide 6). 

17. Hypotype, GSC 73863; GSC Joe. C-32130 (slide 4, 
specimen 2). 

18. Hypotype, GSC 73864; GSC Joe. C-32130 (slide 4, 
specimen 1). 

Figures 19, 20. Pseudoendothyra sp. A; axial sect ions 

19. Hypotype , GSC 73865; GSC Joe. C-31784 
(slide 13, specimen 2). 

20. Hypotype, GSC 73866; GSC Joe. C-31780 (slide 1, 
specimen 3). 

Figures 21, 22. Pseudoendothyra jazvensis (Grozdilova 
and Lebedeva); axial sections 

21. Hypotype, GSC 73867; GSC loc. C-32134 (slide 
3) . 

22. Hypotype, GSC 73868; GSC loc. C-32131 (slide 
29). 
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PLATE 2 

(All figures x 50) 

Figures 1-3. Pseudoendothyra ellesmerensis n. sp.; axial 
sections 

I. Holotype, GSC 73869; GSC Joe. C-31892 (slide 6, 
specimen 8). 

2. Paratype, GSC 73870; GSC Joe. C-31892 (slide 4, 
specimen 2). 

3. Paratype, GSC 73871; GSC Joe. C-31892 (slide 2). 

Figures 4-11 . Pseudoendothyra holmensis (Ross and 
Dunbar) axial sections (figs. 4-1 O); sagittal section 
(fig. 11) 
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4. Hypotype, GSC 73872; GSC Joe. C-32130 (slide 3, 
specimen I). 

5. Hypotype, GSC 73873; GSC Joe. C-31890 (slide 9, 
specimen I). 

6. Hypotype, GSC 73874; GSC Joe. C-31890 (slide 4, 
specimen I). 

7. Hypotype, GSC 73875; GSC Joe. C-31890 (slide 6, 
specimen I). 

8. Hypotype, GSC 73876; GSC Joe. C-31890 (slide 6, 
specimen 2) . 

9. Hypotype, GSC 73877; GSC Joe. C-32130 (slide 5, 
specimen I). 

10. Hypotype, GSC 73878; GSC Joe. C-31890 (slide 7, 
specimen 2). 

11. Hypotype, GSC 73879; GSC Joe. C-31890 (slide 7, 
specimen 3). 

Figures 12-20. Pseudoendothyra probatus (Durkina); 
axial sections 

12. Hypotype, GSC 73880; GSC Joe. C-31890, (slide 
8, specimen 2). 

13. Hypotype, GSC 73881; GSC Joe. C-31890 (slide 8, 
specimen I). 

14. Hypotype, GSC 73882; GSC Joe. C-32132 
(slide 4). 

15. Hypo type, GSC 73883; GSC Joe. C-32130 (slide 2, 
specimen 2). 

16. Hypo type, GSC 73884; GSC Joe. C-31890 (slide 5, 
specimen 1). 

17. Hypotype, GSC 73885; GSC Joe. C-32130 (slide 
7). 

18. Hypo type, GSC 73886; GSC Joe. C-31890 (slide 7, 
specimen 1). 

19. Hypotype, GSC 73887; GSC Joe. C-31890 (slide 9, 
specimen 2). 

20. Hypotype, GSC 73888; GSC Joe. C-32130 
(slide 11). 



PLATE2 

77 



PLATE 3 

(All figures x 50) 

Figures 1-6. Pseudoendothyra rara (Grozdilova); axial 
sections 

I. Hypotype, GSC 73889; GSC loc. C-31892 (slide 6, 
specimen 7). 

2. Hypotype, GSC 73890; GSC loc. C-31892 (slide 5, 
specimen 2). 

3. Hypo type, GSC 73891; GSC loc. C-31892 (slide 5, 
specimen 1). 

4. Hypotype, GSC 73892; GSC loc . C-31892 (slide 6, 
specimen 3). 

5. Hypo type, GSC 73893; GSC loc. C-31892 (slide 6, 
specimen 4). 

6. Hypotype, GSC 73894; GSC loc. C-31892 (slide 6, 
specimen 2). 

Figure 7. Schubertella sp. cf. S. acuta Rauser; axial 
section 

Hypo type, GSC 73895; GSC loc. C-3190 I (slide 6, 
specimen 3). 

Figures 8, 9. Schubertella lata elliptica Sheng; axial 
sections 
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8. Hypotype, GSC 73896; GSC loc. C-31688 
(slide 5). 

9. Hypot ype, GSC 73897; GSC loc . C-31696 
(slide 22, specimen 2). 

Figure 10. Schubertella texana (Thompson); axial section 

Hypotype, GSC 73898; GSC loc. C-31890 (slide 7, 
specimen 5). 

Figures 11-16. Staffe//a moelleri Ozawa; axial sections 

11. Hypotype, GSC 73899; GSC loc. C-32130 (slide 5, 
specimen 2). 

12. Hypotype, GSC 73900; GSC loc . C-32135 
(slide I). 

13. Hypo type, GSC 7390 I; GSC loc. C-31884 (slide I , 
specimen 2). 

14. Hypotype, GSC 73902; GSC loc. C-31892 (slide I, 
specimen I) . 

15. Hypotype, GSC 73903; GSC loc. C-32130 (slide 3, 
specimen 2). 

16. Hypotype, GSC 73904; GSC loc. C-32130 (slide I, 
specimen 1). 
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PLATE 4 

(All figures x 50) 

Figures 1-7. Staffe/la pseudosphaeroidea Dutkevich; axial 
sections (figs. 1, 3, 6, 7); near-central tangential sections 
(figs. 2, 4, 5) 

I. Hypotype, GSC 73905; GSC loc. C-32130 
(slide 10). 

2. Hypotype, GSC 73906; GSC Joe. C-31884 (slide 1, 
specimen 1). 

3. Hypotype, GSC 73907; GSC loc. C-32134 
(slide 5). 

4. Hypotype, GSC 73908; GSC Joe. C-32134 
(slide 4). 

5. Hypotype, GSC 73909; GSC loc. C-31671 
(slide 5). 
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6. Hypotype, GSC 73910; GSC Joe. C-31892 (slide 1, 
specimen 2). 

7. Hypotype, GSC 73911; GSC Joe. C-32131 
(slide 11). 

Figures 8-10. Staffe/la mochaensis van Ginkel; axial 
sections 

8. Hypotype, GSC 73912; GSC Joe. C-31890 
(slide 2). 

9. Hypotype, GSC 73913; GSC Joe. C-31890 (slide 4, 
specimen 3). 

10. Hypotype, GSC 73914; GSC Joe. C-31647 
(slide 1). 
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PLATES 

(All figures x 50) 

Figures 1-8. Schuberte//a gracilis Rauser; axial sections 
(figs. 1-3, 5-8); sagittal section (fig. 4) 

1. Hypotype, GSC 739I 5; GSC toe. C-3 I 689 (slide 
I I). 

2. Hypotype, GSC 739 I 6; GSC Joe. C-3 I 689 (slide 4, 
specimen 4). 

3. Hypo type, GSC 73917; GSC Joe. C-31689 (slide 4, 
specimen 5). 

4. Hypotype, GSC 73918; GSC Joe. C-31689 (slide 4, 
specimen 6). 

5. Hypotype, GSC 73919; GSC toe. C-32145 (slide 3, 
specimen 2). 

6. Hypotype, GSC 73920; GSC toe. C-31890 (slide 8, 
specimen 4). 

7. Hypotype, GSC 7392I; GSC loc. C-32131 
(slide 10, specimen 1). 

8. Hypotype, GSC 73922; GSC toe. C-3I689 
(slide 10). 

Figure 9. Schubertel/a obscura mosquensis Rauser; axial 
section 

Hypotype, GSC 73923; GSC toe. C-31652 
(slide 10). 

Figures I 0-I 2. Schubertel/a /ata Lee and Chen; axial 
sections 

10. Hypo type, GSC 73924; GSC toe. C-3213I 
(slide 16). 

11. Hypotype, GSC 73925; GSC toe. C-3I88I 
(slide 12). 
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12. Hypotype, GSC 73926; GSC toe. C-31884 (slide 5, 
specimen 3). 

Figures 13-23. Ozawainella mosquensis Rauser; axial 
sections (figs. 13-21, 23); near-central tangential section 
(fig. 23) 

13. Hypotype, GSC 73927; GSC toe . C-31654 (slide 
5). 

14. Hypotype, GSC 73928; GSC toe. C-31654 (slide 2, 
specimen 2). 

15. Hypotype, GSC 73929; GSC toe. C-31654 (slide 2, 
specimen 1). 

16. Hypotype, GSC 73930; GSC toe. C-31654 
(slide 4). 

17. Hypotype, GSC 73931; GSC Joe. C-3 I650 
(slide 12, specimen 1). 

18. Hypotype, GSC 73932; GSC toe. C-31650 
(slide 12, specimen 2). 

I9. Hypotype, GSC 73933; GSC loc. C-31666 
(slide 11). 

20. Hypotype, GSC 73934; GSC toe. C-31653 (slide 2, 
specimen 1). 

21. Hypo type, GSC 73935; GSC toe. C-3165 I 
(slide 1). 

22. Hypotype, GSC 73936; GSC toe. C-31653 
(slide 1). 

23. Hypo type, GSC 73937; GSC toe. C-31650 
(slide 13, specimen 3). 
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PLATE 6 

(All figures x 50, unless indicated otherwise) 

Figures 1-3. Neostaffella subquadrata (Grozdilova and 
Lebedeva); axial sections, x 20 

1. Hypotype, GSC 73938; GSC Joe. C-31650 
(slide 11). 

2. Hypotype, GSC 73939; GSC Joe. C-32128 
(slide 5). 

3. Hypotype, GSC 73940; GSC Joe. C-31654 (slide 1, 
specimen 1). 

Figures 4, 5. Neostaffel/a khotunensis (Rauser); axial 
sections 

4. Hypotype, GSC 73941; GSC Joe . C-31666 
(slide 10). 

5. Hypotype, GSC 73942; GSC Joe. C-31881 (slide 9, 
specimen 1). 

Figures 6-9. Neostaffella sphaeroidea (Ehrenberg); 
near-central tangential sections, x 20 (figs. 6, 8, 9); axial 
section, x 20 (fig. 7) 
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6. Hypotype, GSC 73943; GSC Joe. C-31666 
(slide 7). 

7. Hypotype, GSC 73944; GSC loc. C-31666 
(slide 2). 

8. Hypotype, GSC 73945; GSC Joe. C-31666 
(slide 3). 

9. Hypotype, GSC 73946; GSC Joe. C-31673 
(slide 5). 

Figures 10-18. Ozawainel/a turgida Sheng; axial sections 
(figs. JO, 11, 13, 15-17); near-central tangential sections 
(figs. 12, 14, 18) 

10. Hypotype, GSC 73947; GSC Joe. C-31652 
(slide 9). 

11. Hypotype, GSC 73948; GSC Joe. C-31652 
(slide 7). 

12. Hypotype, GSC 73949; GSC Joe. C-32127 
(slide 1). 

13 . Hypotype, GSC 73950; GSC Joe. C-31652 
(slide 6). 

14. Hypotype, GSC 73951; GSC Joe. C-31676 
(slide 1). 

15. Hypotype, GSC 73952; GSC Joe. C-31651 
(slide 2). 

16. Hypotype, GSC 73953; GSC Joe. C-31675 
(slide 1). 

17. Hypotype, GSC 73954; GSC Joe. C-31654 (slide 3, 
specimen 1). 

18. Hypotype, GSC 73955; GSC loc. C-31654 (slide 3, 
specimen 2). 

Figure 19. Ozawainella pseudoangulata (Putrja); axial 
section 

Hypotype, GSC 73956; GSC Joe. C-31676 
(slide 3). 
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PLATE 7 

(All figures x 20) 

Figures I -7. Wedekindellina urafica (Dutkevich) axial 9. Hypotype, GSC 73965; GSC loc. C-31901 
sections (figs. 1-3, 4, 6,); near-central tangential sections (slide 5). 
(figs. 5, 7) 10. Hypotype, GSC 73966; GSC Joe. C-31901 

I. Hypo type, GSC 73957; GSC loc. C-32127 (slide 7). 
(slide 2). 11. Hypo type, GSC 73967; GSC loc. C-31671 

2. Hypo type, GSC 73958; GSC loc. C-32132 (slide 4). 
(slide 1). 12. Hypotype, GSC 73968; GSC loc. C-31653 

3. Hypo type, GSC 73959; GSC loc. C-31901 (slide 7). 
(slide I). 13. Hypotype, GSC 73969; GSC loc. C-31901 

4. Hypotype, GSC 73960; GSC loc. C-31882 (slide 3). 
(slide 2). 14. Hypotype, GSC 73970; GSC loc. C-31656 

5. Hypotype, GSC 73961; GSC loc. C-32127 (slide 3, (slide 9). 
specimen I). 15. Hypotype, GSC 7 3 971; GSC loc. C-31901 

6. Hypo type, GSC 73962; GSC loc. C-32132 (slide 2). 
(slide 2). 16. Hypo type, GSC 73972; GSC loc. C-31901 

7. Hypotype, GSC 73963; GSC loc. C-32127 (slide 3, (slide 4). 
specimen 2). 17. Hypotype, GSC 73973; GSC loc. C-31668 

Figures 8-18. Wedekindellina uralica longa (Dutkevich); 
(slide 3). 

axial sections 18. Hypotype, GSC 73974; GSC Joe. C-31901 

8. Hypo type, GSC 73964; GSC loc . C-31668 
(slide 8). 

(slide 10). 
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PLATE 8 

(All figures x 20) 

Figures 1-11. Wedekindellina pseudomatura Ross and Figures 12-19. Wedekindel/ina quasicylindrica n . sp.; 
Tyrrell; axial sections axial sections 

1. Hypotype, GSC 73975; GSC Joe. C-32131 12. Paratype, GSC 73986; GSC Joe. C-31882 (slide 7). 
(slide 17). 13. Paratype, GSC 73987; GSC Joe. C-31883 (slide 2). 

2. Hypo type, GSC 73976; GSC Joe. C-32130 14. Paratype, GSC 73988; GSC Joe. C-32135 (slide 3). 
(slide 21). 

15. Holotype GSC 73989; GSC Joe. C-31881 
3. Hypotype, GSC 73977; GSC Joe. C-32130 (slide I I). 

(slide 22). 
16. Para type, GSC 73990; GSC Joe. C-3 I 882 (slide 9). 

4. Hypo type, GSC 73978; GSC Joe. C-32130 
17. Paratype, GSC 73991; GSC Joe. C-31882 (slide 6). 

(slide I 8). 

5. Hypotype, GSC 73979; GSC Joe. C-32130 
18. Paratype, GSC 73992; GSC Joe. C-3 I 88 I (slide 5, 

(slide 19, specimen I). 
specimen 2). 

6. Hypotype, GGS 73980; GSC Joe. C-32131 
19. Paratype, GSC 73993; GSC Joe. C-31883 (slide 9). 

(slide 1). Figures 20-22. Wedekindellina sp. A; oblique sections 
7. Hypo type, GSC 73981; GSC Joe. C-32130 (figs. 20, 21); axial section (fig. 22) 

(slide I 5). 20. Hypotype, GSC 73994; GSC Joe. C-3 I 676 
8. Hypo type, GSC 73982; GSC loc. C-32130 (slide 4). 

(slide 23). 21. Hypotype, GSC 73995; GSC loc . C-31666 
9. Hypo type, GSC 73983; GSC Joe. C-32130 (slide 4). 

(slide 27). 22. Hypotype, GSC 73996; GSC Joe. C-3 I 666 
10. Hypo type, GSC 73984; GSC loc. C-32130 (slide 1). 

(slide 25). 

11. Hypotype, GSC 73985; GSC Joe. C-32131 
(slide 13). 
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PLATE 9 

(All figures x 20) 

Figures 1-13. Wedekindellina pu/chra n. sp.; axial Figures 14-22. Wedekindellina matura Thompson; axial 
sections sections 

I. Holotype, GSC 73997; GSC loc. C-31648 (slide 9). 14. Hypotype, GSC 740 I O; GSC loc. C-32146 

2. Paratype, GSC 73998; GSC loc. C-31885 (slide 3). (slide 2). 

3. Paratype, GSC 73999; GSC loc. C-31885 (slide 8). 15. Hypotype, GSC 74011; GSC loc. C-32134 (slide 6, 

4. Paratype, GSC 74000; GSC loc. C-31885 (slide 9). 
specimen I). 

5. Paratype, GSC 74001; GSC Joe. C-31885 (slide 2). 
16. Hypotype, GSC 74012; GSC loc . C-31890 

(slide 10). 
6. Paratype, GSC 74002; GSC loc. C-31884 (slide 4, 

17. Hypotype, GSC 74013; GSC loc. C-31890 
specimen 2). 

(slide 1). 
7. Paratype, GSC 74003; GSC loc. C-31885 (slide 1). 

18. Hypo type, GSC 74014; GSC loc. C-32130 
8. Paratype, GSC 74004; GSC loc. C-31885 (slide 7). (slide 26). 
9. Paratype, GSC 74005; GSC Joe. C-31885 (slide 5, 19. Hypo type, GSC 74015; GSC loc. C-32130 

specimen 1). (slide 12). 
10. Paratype, GSC 74006; GSC loc. C-31884 (slide 3). 20. Hypotype, GSC 74016; GSC loc. C-31650 
11. Paratype, GSC 74007; GSC loc. C-31884 (slide 4, (slide 3). 

specimen 1). 21. Hypotype, GSC 74017; GSC loc. C-31648 
12. Paratype, GSC 74008; GSC loc. C-31885 (slide 4). (slide 8). 

13. Paratype, GSC 74009; GSC Joe. C-31885 (slide 6). 22. Hypotype, GSC 74018; GSC loc. C-32134 
(slide 11). 
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PLATE 10 

(All figures x 20) 

Figures 1-22. Wedekindellina la ta Thompson; axial 12. Hypo type, GSC 74030; GSC Joe. C-32144 
sections (slide 1). 

I. Hypo type, GSC 74019; GSC Joe. C-31881 13. Hypotype, GSC 74031; GSC Joe. C-31881 
(slide 7). (slide 8). 

2. Hypo type, GSC 74020: GSC Joe. C-32134 14. Hypotype, GSC 74032; GSC Joe. C-31884 
(slide 8). (slide 7). 

3. Hypotype, GSC 74021; GSC Joe. C-32134 1 s. Hypotype, GSC 74033; GSC Joe. C-31654 
(slide 7). (slide 10). 

4. Hypo type, GSC 74022; GSC Joe. C-32134 16. Hypotype, GSC 74034; GSC Joe. C-32144 
(slide 10). (slide 4). 

5. Hypotype, GSC 74023; GSC Joe. C-31901 (slide 6, 17. Hypotype, GSC 74035; GSC Joe. C-32144 
specimen 2). (slide 3). 

6. Hypo type, GSC 74024; GSC Joe. C-31902 18. Hypotype, GSC 74036; GSC Joe. C-31881 
(slide 3). (slide 4). 

7. Hypo type, GSC 74025; GSC Joe. C-32144 19. Hypotype, GSC 74037; GSC Joe. C-31901(slide6, 
(slide 2). specimen !). 

8. Hypo type, GSC 74026; GSC Joe. C-32145 20. Hypotype, GSC 74038; GSC Joe. C-31901 
(slide 8). (slide 9). 

9. Hypotype, GSC 74027; GSC Joe. C-31650 21. Hypotype, GSC 74039; GSC Joe. C-32128 
(slide 8). (slide 1). 

10. Hypo type, GSC 74028; GSC Joe. C-32144 22. Hypotype, GSC 74040; GSC Joe. C-31901 
(slide 5). (slide 10). 

11. Hypotype, GSC 74029; GSC Joe. C-31654 (slide 8, 
specimen 2). 
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PLATE 11 

(All figures x 20) 

Figures 1-11. Fusu!inella praecofaniae Safonova; axial 11. Hypo type, GSC 74051; GSC Joe. C-31696 
sections (figs. 1-7, 10, 11); sagittal sections (figs. 8, 9) (slide 25). 

1. Hypotype, GSC 74041; GSC loc. C-32134 
Figures 12-20. Fusufinel/a subpulchra submesopachis 

(slide 23). 
Putrja; axial sections 

2. Hypo type, GSC 74042; GSC loc. C-31696 
12. Hypotype, GSC 74052; GSC loc. C-31713 

(slide 19, specimen I). 
(slide 2). 

3. Hypotype, GSC 74043; GSC Joe. C-31696 
13. Hypotype, GSC 74053; GSC Joe. C-31783 (slide 4, 

(slide 21, specimen 1) . 
specimen 1). 

4. Hypo type, GSC 74044; GSC Joe . C-31696 
14. Hypotype, GSC 74054; GSC loc. C-31744 

(slide 15). 
(slide 7). 

5. Hypotype, GSC 74045; GSC Joe. C-31689 
15. Hypotype, GSC 74055; GSC Joe. C-31654 (slide 8, 

(slide 3). 
specimen 1). 

6. Hypotype, GSC 74046; GSC Joe. C-31882 
16. Hypotype, GSC 74056; GSC Joe. C-3167 1 

(slide 5). 
(slide 2). 

7. Hypotype, GSC 74047; GSC Joe . C-31689 (slide 2, 
17. Hypotype, GSC 74057; GSC Joe. C-3 1681 

specimen 1). 
(slide 1). 

8. Hypo type, GSC 74048; GSC loc . C-31696 
18. Hypo type, GSC 74058; GSC Joe. C-31744 

(slide 21, specimen 2). 
(slide 9). 

9. Hypotype, GSC 74049; GSC Joe. C-31696 
19. Hypotype, GSC 74059; GSC Joe. C-31654 

(slide 19, specimen 2). 
(slide 6). 

10. Hypo type, GSC 74050; GSC Joe. C-31696 
20. Hypotype, GSC 74060; GSC Joe. C-31744 

(slide 22, specimen 1) . 
(slide 8). 
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PLATE 12 

(All figures x 20) 

Figures 1-17. Fusulinella zelleri Thompson; axial sections 9. Hypotype, GSC 74069; GSC Joe. C-31786 

1. Hypotype, GSC 74061; GSC Joe. C-31693 (slide 28). 

(slide 3). 10. Hypo type, GSC 74070; GSC loc. C-31784 

2. Hypotype, GSC 74062; GSC loc. C-31786 (slide 18). 

(slide 16, specimen I). 11. Hypotype, GSC 74071; GSC Joe. C-31746 

3. Hypotype, GSC 74063; GSC Joe. C-31786 (slide 3, specimen I). 

(slide 19). 12. Hypo type, GSC 74072; GSC Joe. C-31696 

4. Hypotype, GSC 74064; GSC loc. C-31786 (slide 5). 

(slide 25). 13. Hypo type, GSC 74073; GSC loc. C-31696 

5. Hypotype, GSC 74065; GSC loc . C-31786 (slide 6). 

(slide 27). 14. Hypotype, GSC 74074; GSC loc . C-31696 

6. Hypotype, GSC 74066; GSC loc. C-31697 (slide 9). 

(slide 9). 15. Hypotype, GSC 7 407 5; GSC loc. C-31661 

7. Hypotype, GSC 74067; GSC loc. C-31697 (slide 6). 

(slide 4). 16. Hypotype, GSC 74076; GSC loc. C-31697 

8. Hypotype, GSC 74068; GSC loc. C-31697 (slide 7). 

(slide 5). 17. Hypotype, GSC 74077; GSC loc. C-31661 
(slide 4). 
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PLATE 13 

(All figures x 20) 

Figures 1-15. Fusuline//a taishakuensis Sada; axial 12 . Hypotype, GSC 74089; GSC loc. C-31669 
sections (slide 4). 

l. Hypo type, GSC 74078; GSC Joe. C-31653 13 . Hypotype, GSC 74090; GSC Joe. C-31653 
(slide 6). (slide 4). 

2. Hypotype, GSC 74079; GSC Joe. C-31650 14. Hypotype, GSC 74091; GSC Joe . C-31685 (slide 4, 
(slide 5) . specimen 2). 

3. Hypotype, GSC 74080; GSC Joe. C-31651 15. Hypotype, GSC 74092; GSC Jo e . C -31669 
(slide 5). (slide I) . 

4. Hypotype, GSC 74081; GSC Joe. C-31668 
Figures 16-19. Fusu!ine//a ze //eri Thompson; axial 

(slide 8). 
sections 

5. Hypo type, GSC 74082; GSC Joe . C-31727 
16. Hypo typ e, GSC 74093; GSC Joe . C-31784 

(slide 4). 
(slide 17). 

6. Hypotype, GSC 74083; GSC Joe. C-32145 
17. Hypotype, GSC 74094; GSC loc. C-31787 

(slide I). 
(slide 8). 

7. Hypotype, GSC 74084; GSC Joe . C-31668 
18. Hypotype, GSC 74095; GSC loc. C-31745 

(slide 6). 
(slide 8, specimen 2). 

8. Hypotype, GSC 74085; GSC Joe . C-31669 
19. Hypo type, GSC 74096; GSC loc. C-31661 

(slide 3). 
(slide 5, specimen 1) . 

9. Hypotype, GSC 74086; GSC Joe. C-31650 
(slide 2). Figure 20. Fusu/ine//a sp. A; axial section 

10. Hypo type, GSC 74087; GSC Joe. C-31650 Hypotype, GSC 74097; GSC Jo e . C-31786 
(slide 1). (slide 24). 

l l. Hypo type, GSC 74088; GSC Joe. C-31727 
(slide I). 
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PLATE 14 

(All figures x 20) 

Figures 1-3. Fusulinella pokojamiensis Lebedeva; axial Figures 10-19. Fusulinel/a devexa Thompson; axial 
sections sections 

1. Hypotype, GSC 74098; GSC Joe. C-31792 10. Hypotype, GSC 74107; GSC Joe. C-31713 
(slide 3). (slide 1 ). 

2. Hypotype, GSC 74099; GSC Joe. C-31792 11. Hypotype, GSC 74108; GSC Joe. C-31902 
(slide 2). (slide 2). 

3. Hypotype, GSC 74100; GSC Joe. C-31792 12. Hypotype, GSC 74109; GSC Joe. C-31697 
(slide 4) . (slide 8). 

Figures 4-6. Fusulinel/a jamesensis Thompson, Pitrat, 
13. Hypotype, GSC 74110; GSC Joe. C-31713 

and Sanderson; axial sections 
(slide 7). 

4. Hypotype, GSC 74101; GSC Joe. C-31656 
14. Hypotype, GSC 74111; GSC loc. C-31656 

(slide 6). 
(slide 7). 

5. Hypotype, GSC 74102; GSC Joe. C-31673 (slide 3, 
15. Hypotype, GSC 74112; GSC Joe . C-31902 

specimen 1). 
(slide 1). 

6. Hypo type, GSC 74103; GSC Joe. C-31671 
16. Hypotype, GSC 74113; GSC Joe . C-31655 

(slide 3). 
(slide 1). 

17. Hypotype, GSC 74114; GSC Joe. C-31713 
Figures 7-9. Fusulinel/a subpulchra Putrja; axial sections (slide 5). 

7. Hypo type, GSC 74104; GSC Joe . C-31790 18. Hypotype, GSC 74115; GSC loc. C-31655 
(slide 7). (slide 5). 

8. Hypotype, GSC 74105; GSC Joe. C-31790 19. Hypotype, GSC 74116; GSC Joe. C-31722 
(slide 8). (slide 5). 

9. Hypotype, GSC 74106; GSC Joe. C-31721 
(slide 3). 
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PLATE 15 

(All figures x 20) 

Figures 1-10. Fusulinella nevadensis Verville, Thompson, 6. Hypotype, GSC 74122; GSC Joe. C-31726 
and Lokke; axial sections (slide 44). 

1. Hypotype, GSC 74117; GSC Joe. C-31726 7. Hypo type, GSC 74123; GSC Joe. C-31726 
(slide 51). (slide 26). 

2. Hypotype, GSC 74118; GSC loc. C-31687 8. Hypo type, GSC 74124; GSC Joe. C-31726 
(slide 2). (slide 45). 

3. Hypo type, GSC 74119; GSC loc. C-31726 9. Hypotype, GSC 74125; GSC loc. C-31726 
(slide 32). (slide 52, specimen 1). 

4. Hypotype, GSC 74120; GSC Joe. C-31726 10. Hypotype, GSC 74126; GSC Joe. C-31726 
(slide 43, specimen 2). (slide 49). 

5. Hypo type, GSC 74121; GSC Joe. C-31726 
(slide 47). 
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PLATE 16 

(All figures x 20) 

Figures 1-14. Fusulinella nevadensis Verville, Thompson, 7. Hypotype, GSC 74133; GSC Joe. C-31789 
and Lokke; axial sections (slide 1). 

1. Hypotype, GSC 74127; GSC Joe . C-31744 8. Hypo type, GSC 74134; GSC loc. C-31715 
(slide 16) (slide 6). 

2. Hypo type, GSC 74128; GSC Joe. C-31695 9. Hypotype, GSC 74135; GSC Joe. C -31715 
(slide 22). (slide 5). 

3. Hypotype, GSC 74129; GSC Joe. C-31757 10. Hypotype, GSC 74136; GSC Joe. C-31701 
(slide 12). (slide 1). 

4. Hypotype, GSC 74130; GSC Joe. C-31715 11. Hypo type, GSC 74137; GSC Joe . C-31759 
(slide 4). (slide 7). 

5. Hypotype, GSC 74131; GSC Joe. c. 31744 12. Hypotype, GSC 74138; GSC Joe. C-31744 
(slide 14). (slide 13). 

6. Hypotype, GSC 74132; GSC Joe. C-31726 13. Hypotype, GSC 74139; GSC Joe. C-31692 
(slide 33). (slide 4). 

14. Hypo type, GSC 74140; GSC loc. C-31744 
(slide 15). 
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PLATE 17 

(All figures x 20) 

Figures 1-21. Fusulinella fugax Thompson; axial sections 11. Hypo type, GSC 74151; GSC Joe. C-31652 
(figs. 1-16, 18-21); sagittal section (fig. 17) (slide I). 

I. Hypotype, GSC 74141; GSC Joe. C-31787 12. Hypotype, GSC 74152; GSC loc. C-31721 
(slide 4). (slide 9, specimen I). 

2. Hypotype, GSC 74142; GSC Joe. C-31786 13. Hypo type, GSC 74153; GSC loc. C-31786 
(slide 15). (slide 17). 

3. Hypotype, GSC 74143; GSC loc. C-31786 14. Hypotype, GSC 74154; GSC Joe. C-31652 
(slide 11). (slide 3). 

4. Hypo type, GSC 74144; GSC loc. C-31787 15. Hypo type, GSC 74155; GSC Joe. C-31653 
(slide 5). (slide 5). 

5. Hypotype, GSC 74145; GSC Joe. C-31786 16. Hypo type, GSC 74156; GSC Joe. C-31786 
(slide 13). (slide 26). 

6. Hypotype, GSC 74146; GSC Joe. C-31788 17. Hypotype, GSC 74157; GSC Joe. C-31721 
(slide 5). (slide 9, specimen 2). 

7. Hypo type, GSC 74147; GSC Joe. C-31787 18. Hypo type, GSC 74158; GSC Joe. C-31721 
(slide 7). (slide 2). 

8. Hypotype, GSC 74148; GSC loc. C-31786 19. Hypotype, GSC 74159; GSC loc. C-31786 
(slide 16, specimen 2). (slide 22). 

9. Hypotype, GSC 74149; GSC Joe. C-31721 20. Hypotype, GSC 74160; GSC Joe. C-31787 
(slide 7). (slide 3). 

10. Hypotype, GSC 74150; GSC loc . C-31787 21. Hypo type, GSC 74161; GSC Joe. C-31721 
(slide 6). (slide 1). 
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PLATE 18 

(All figures x 20) 

Figures 1-13. Fusulinel/a rara Schlykova; axial sections 7. Hypotype, GSC 74168; GSC Joe. C-31685 
(figs. 1, 3-8, 10-13); near-central tangential sections (figs . (slide 2). 
2, 9) 8. Hypo type, GSC 74169; GSC Joe. C-31687 

I. Hypo type, GSC 74162; GSC Joe. C-31685 (slide 9). 
(slide 3). 9. Hypotype, GSC 74170; GSC Joe. C-31687 (slide 8, 

2. H ypotype, GSC 74163; GSC Joe . C-31695 specimen 1) . 
(slide 24, specimen 1) . 10. Hypo type, GSC 74171; GSC Joe. C-31655 

3. H ypoty pe, GSC 74164; GSC Joe. C-31695 (slide 6). 
(slide 19) . 11. Hypotype, GSC 74172; GSC Joe . C-31687 

4. Hypotype, GSC 74165; GSC Joe. C-31695 (slide 7). 
(slide 25). 12. Hypotype, GSC 74173; GSC Joe. C-31655 

5. Hypo type, GSC 74166; GSC Joe . C-31687 (slide 8). 
(slide 5). 13. Hypotype , GSC 74174; GSC Jo e. C-31695 

6. Hypo type, GSC 74167; GSC Joe. C-31687 (slide 26). 
(slide 4). 
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PLATE 19 

(All figures x 20) 

Figures 1-15. Fusulinella pseudobocki Lee and Chen; 
axial sections 

110 

I. Hypotype, GSC 74175; GSC loc. C-32145 
(slide 5). 

2. Hypotype, GSC 74176; GSC Joe. C-31697 (slide 3, 
specimen 1). 

3. Hypo type, GSC 74177; GSC Joe. C-32145 
(slide 6). 

4. H ypo type, GSC 74178; GSC loc. C-31688 
(slide 6). 

5. Hypo type, GSC 74179; GSC Joe. C-31697 
(slide 10). 

6. Hypotype, GSC 74180; GSC loc. C-31697 
(slide 2). 

7. Hypotype, GSC 74181; GSC loc. C-31697 
(slide 13). 

8. Hypotype, GSC 74182; GSC Joe. C-32145 (slide 3, 
specimen 1). 

9. Hypotype, GSC 74183; GSC loc. C-31694 
(slide 2). 

10. Hypotype , GSC 74184; GSC loc. C-31697 
(slide 1). 

11. Hypo type, GSC 74185; GSC Joe. C-31697 
(slide 18, specimen 2). 

12. Hypotype, GSC 74186; GSC Joe . C-32145 (slide 4, 
specimen 1). 

13 . Hypo type, GSC 74187; GSC loc. C-31697 
(slide 18, specimen 1). 

14. Hypotype, GSC 74188; GSC Joe. C-32145 
(slide 2). 

15. Hypotype , GSC 74189; GSC Joe . C-31688 
(slide 4). 

Figures 16, I 7. Fusulinella daviesi n. sp.; axial sections 

16. Paratype, GSC 74190; GSC Joe. C-31692 (slide 1). 

17 . Holotype, GSC 74191; GSC loc. C-31692 (slide 2). 
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PLATE 20 

(All figures x 20) 

Figures 1-16. Fusuline/la eopulchra Rauser; axial sections 10. Hypotype, GSC 74201; GSC Joe. C-31693 

1. Hypotype, GSC 74192; GSC Joe. C-31726 (slide 5). 

(slide 14). 11. Hypotype , GSC 74202; GSC Joe. C-31726 

2. Hypotype, GSC 74193; GSC Joe . C-31701 (slide 29, specimen 2). 

(slide 5). 12 . Hypotype, GSC 74203; GSC Joe. C-31790 

3. Hypotype, GSC 74194; GSC Joe . C-31701 (slide 8, (slide 3). 

specimen 1) . 13 . Hypo type, GSC 74204; GSC Joe. C-31726 

4. Hypo type, GSC 74195; GSC loc . C-31726 (slide 28). 

(slide 25). 14. Hypo type, GSC 74205; GSC loc. C-31726 

5. Hypo type, GSC 74196; GSC Joe. C-31726 (slide 41). 

(slide 31). 15. Hypotype, GSC 74206; GSC Joe. C-31726 

6. Hypotype , GSC 74197; GSC Joe. C-31680 (slide 13). 

(slide 1). 16. Hypotype, GSC 74207; GSC Joe. C-31790 

7. Hypotype, GSC 74198; GSC Joe. C-31790 (slide 9). 

(slide 5). 
Figures 17. Beedeina elegans decurta (Rauser and 

8. Hypotype, GSC 74199; GSC loc. C-31693 Safonova); axial section 
(slide 1). 

Hypotype, GSC 74208; GSC Joe . C-31790 
9. H ypotype, GSC 74200; GSC Joe. C-31790 (slide l). 

(slide 2). 
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PLATE 21 

(All figures x 20) 

Figures 1-6. Fusulinella subco/aniae Reitlinger; axial 
sections 

I. Hypotype, GSC 74209; GSC Joe. C-31881 (slide 9, 
specimen 2). 

2. Hypotype, GSC 74210; GSC Joe. C-31881 
(slide 6). 

3. Hypotype, GSC 74211; GSC Joe . C-32134 
(slide 20). 

4. Hypotype, GSC 74212; GSC Joe. C-31881 
(slide 10). 

5. Hypotype, GSC 74213; GSC Joe. C-31884 (slide 5, 
specimen 1). 

6. Hypotype, GSC 74214; GSC Joe. C-31883 
(slide 6). 

Figures 7-16. Fusulinel/a sube/liptica n. sp.; axial sections 

7. Paratype, GSC 74215; GSC Joe. C-31695 (slide 8). 
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8. Paratype, GSC 74216; GSC loc. C-31695 (slide 5). 

9. Paratype, GSC 74217; GSC loc. C-31658 (slide 5). 

10. Paratype, GSC 74218; GSC Joe. C-31658 (slide 1). 

11. Paratype, GSC 74219; GSC Joe. C-31689 (slide 6) 

12. Paratype, GSC 74220; GSC Joe. C-31688 (slide 2). 

13. Paratype, GSC 74221; GSC Joe. C-31695 (slide 
16). 

14. Holotype GSC 74222; GSC loc. C-31657 (slide 3). 

15 . Paratype, GSC 74223; GSC loc. C-31658 (slide 2). 

16. Paratype, GSC 74224; GSC Joe. C-31669 (slide 5). 

Figures 17, 18. Fusulinel/a sch wagerinoides (Deprat); 
axial sections 

17. Hypotype, GSC 74225; GSC Joe. C-31655 
(slide 3). 

18. Hypotype, GSC 74226; GSC Joe. C-31655 
(slide 4). 
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PLATE 22 

(All figures x 20) 

Figures 1-19. Fusulinella cabezasensis Ross and Sabins; 12. Hypo type, GSC 74238; GSC Joe. C-31784 
axial sections (slide 23). 

1. Hypotype, GSC 74227; GSC Joe. C-31721 13. Hypo type, GSC 74239; GSC Joe. C-31683 
(slide 5). (slide 1). 

2. Hypotype, GSC 74228; GSC Joe. C-31715 14. Hypotype, GSC 74240; GSC Joe. C-31784 
(slide 3). (slide 2). 

3. Hypo type, GSC 74229; GSC Joe . C-31784 15. Hypo type, GSC 74241; GSC Joe. C-31784 
(slide 3). (slide 7). 

4. Hypotype, GSC 74230; GSC Joe. C-31784 16. Hypotype, GSC 74242; GSC Joe . C-31746 
(slide 8). (slide 5) . 

5. Hypotype, GSC 74231; GSC Joe. 31784 (slide 12). 17. Hypotype, GSC 74243; GSC Joe. C-31784 

6. Hypotype, GSC 74232; GSC Joe . C-31784 (slide 13, specimen 1). 

(slide 4). 18. Hypotype, GSC 74244; GSC Joe . C-31722 

7. Hypotype, GSC 74233; GSC Joe . C-31722 (slide 4). 

(slide 3). 19. Hypotype, GSC 74245; GSC Joe. C-31784 

8. Hypotype, GSC 74234; GSC Joe . C-31722 (slide 1). 

(slide 2). 
Figures 20, 21. Fusulinella pseudobocki ovoides Rauser; 

9. Hypo type, GSC 74235; GSC Joe. C-31721 axial sections 
(slide 4). 

20. Hypo type, GSC 74246; GSC Joe. C-31680 
10. Hypotype, GSC 74236; GSC Joe . C-31746 (slide 3). 

(slide 2). 
21. Hypotype , GSC 74247; GSC loc. C-31680 

11. Hypo type, GSC 74237; GSC Joe. C-31784 (slide 2). 
(slide 11) . 
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(All figures x 20) 

Figures 1, 2. Fusulinella sp. B; axial sections 8. Hypotype, GSC 74255; GSC Joe. C-31757 

1. Hypotype, GSC 74248; GSC Joe. C-32145 (slide 8). 

(slide 10). 9. Hypotype, GSC 74256; GSC Joe. C-31713 

2. Hypo type, GSC 74249; GSC Joe. C-31790 (slide 8). 

(slide 6). 10. Hypotype, GSC 74257; GSC Joe. C-31757 
(slide 5). 

Figures 3-16. Fusulinella jamula Thompson; axial 
11. Hypo type, GSC 74258; GSC Joe. C-31757 

sections 
(slide 3). 

3. Hypotype, GSC 74250; GSC Joe . C-31757 
12. Hypotype, GSC 74259; GSC Joe. C-31757 (slide 7, 

(slide 2). 
specimen 1). 

4. Hypotype, GSC 74251; GSC loc . C-31757 
13. Hypo type, GSC 74260; GSC loc. C-31713 

(slide 10). 
(slide 6). 

5. Hypo type, GSC 74252; GSC loc. C-31713 
14. Hypotype, GSC 74261; GSC Joe. C-31757 

(slide 4). 
(slide 4). 

6. Hypotype, GSC 74253; GSC Joe. C-31713 
15. Hypotype, GSC 74262; GSC Joe . C-31757 (slide 7, 

(slide 3). 
specimen 2). 

7. Hypo type, GSC 74254; GSC Joe. C-31757 
16. Hypotype, GSC 74263; GSC Joe. C-31757 

(slide I). 
(slide 6). 
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(All figures x 20) 

Figures 1-4. Fusulinel/a subcolaniae decurta Reitlinger; 9. Holotype, GSC 74272; GSC Joe. C-31693 (slide 4). 
axial sections 10. Paratype, GSC 74273; GSC Joe . C-31648 (slide 6). 

1. Hypo type, GSC 74264; GSC Joe. C-31726 11. Paratype, GSC 74274; GSC Joe . C-31648 (slide 3). 
(slide 15). 

12. Para type, GSC 74275; GSC Joe . C-31687 
2. Hypotype, GSC 74265; GSC loc. C-31726 (slide 10). 

(slide I 0). 
13. Paratype, GSC 74276; GSC loc. C-31648 (slide 2). 

3. Hypo type, GSC 74266; GSC loc . C-31726 
14. Paratype, GSC 74277; GSC loc. C-31656 (slide 8, 

(slide 20). 
specimen 1). 

4. Hypo type, GSC 74267; GSC loc. C-31726 
15. Paratype, GSC 74278; GSC Joe. C-31648 (slide I) . 

(slide 6). 
16. Paratype, GSC 74279; GSC Joe. C-31648 (slide 5). 

Figure 5. Fusulinel/a mosquensis Rauser and Safonova; 
axial section Figures 17-20. Fusulinella rara Schlykova; axial sections 

Hypotype, GSC 74268; GSC loc. C-31693 
(slide 6). 

Figures 6-16. Fusulinel/a thorsteinssoni n. sp.; axial 
sections 

6. Paratype, GSC 74269; GSC loc. C-31673 (slide 2). 

7. Paratype, GSC 74270; GSC loc. C-31673 (slide 1) . 

8. Paratype, GSC 74271; GSC loc. C-31659 (slide 4). 
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17. Hypo type, 
(slide 3). 

18. Hypotype, 
(slide 4). 

19. H ypotype, 
(slide 1). 

20. Hypotype, 
(slide 2). 

GSC 74280; GSC loc . C-31696 

GSC 74281; GSC loc . C-31696 

GSC 74282; GSC loc . C-31696 

GSC 74283; GSC loc . C-31696 
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