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NEW STRA TIGRAPHICALL Y AND PHYLOGENETICALL Y IMPORT ANT 
OLCOSTEPHANID (AMMONITIDA) TAXA FROM THE UPPERMOST LOWER 

AND UPPER VALANGINIAN OF SVERDRUP BASIN, N.W.T. 

Abstract 

The fo ll owing new olcostephanid (Ammonitida) taxa are described and f igu red : Polyptychites 
(Polyptychites) canadensis n. sp . , Amund iptychites n. gen. with its unique ge notype A. sverdrupi n. sp . , 
a nd Ringnesiceras n. gen. The genus Rin nesiceras in c ludes Ringnesi ce ras n. subgen . with R. (R.) 
amu ndense n. sp . (the genot ype), R. _Bl pseudopolyptych um n. sp . and ~ (R.) tozeri n. sp . and 
Elleficeras n. subgen. with the un ique R. ~ e llefense n. sp. Amundiptychites aff. A. sve rdrupi n. 
gen . et n. sp. and Buchia crassicol li s (Keyserling) s . str. are figured but not described. 

The latest early a nd/or ea rliest late Valanginian Amund iptychites n. gen. is an aberrant 
representative of Polyptychitinae Spath 1924 which combines a n adu lt external suture line including 
th ree to five auxiliary lobes with f ine and close ly spaced, somewhat Ast ieriptychites-like ribbing 
habit of early and intermed iate whorls a nd deep, funnel-like umbili cus . The adu lt sculptu re combines 
coarse a nd widely spaced r ibs forming polypt ychitinid r ib bundles with large a nd prominent, conical 
umbilical bullae. Amundiptychites n. gen . appears to be a descendant of Astier iptychites which was 
endemic to the Sverd rup Basin. 

The late Valanginian Ringnesi ce ras n. gen. is the earli est known representative of Simbirskitinae 
Spath 1924 c haracterized by the presence of simbi rskit iform bullate primary ribs at some of earl y 
and/or in te rmediate whorls . Un like other s im bi rsk it in id gene ra, these ribs become rep laced by 
polyptychitinid umbilical bull ae on advanced and terminal whorls . Rin nesiceras n. gen . is interpreted 
as a connect in g link between the latest early Valang ini an Polyptychites Polyptyc hites) ex gr. 
canadensis n. sp. and the late ear ly Hau terivian representat ives of Simbirskites s. lato. Ringnesiceras 
n. gen . was apparently endemic to the Sverdrup Basin . However, it occurs in northern Siberia and 
Central Russia as well. 

The following sequence of polyptychitin id a nd s imbi rskitin id ammonite faunas was observed in 
the uppermost lower a nd upper Valanginian rocks of the central pa rt of Sve rdrup Bas in (upward 
sequence): 

1. Polyptyc hites (Polyptych ites) tschekanowskii faun a including ·1:..: D:J canadensis n. sp., f.:_ D:J 
aff. sphae ro idalis Koenen, Dichotomites (Prodichotomites) hollwedensis Kemper and Amund iptychi tes 
sverd rupi n. gen . et n. sp. This fauna is either latest earl y or earli est late Valanginian in age . 

2. Ringnesiceras (Ringnesiceras) pseudopolyptychum fauna including f.: D:J canadensis n. sp . 
and other undescribed Polyptychites s. str. but lack ing Homol som ites. Thi s fa una is of a n ear li est late 
Valanginian (i.e. Hollwedensis- Polytomus Zone of northwestern Germany) age and is cor relative with 
the lower part of so-call ed Polyptychites polyptychus and Di c hotomites n . spp . Zone of northern 
U.S .S.R. 

3. Ringnesi ceras (Ringnesiceras ) amundense fauna with rare R . .\BJ pseudopolyptyc hum. R. (E.) 
e llefense occurs locall y while Homol somites cf . a nd aff. .!::!:. guatsinoensis and Buchia c rassico lli s 
s . str. make their first appearance in thi s fauna . R. (R.) amundense fauna corresponds to the lower, 
but presumably not the lowermost, part of Homolsomltes guatsi noensis a nd Buchia crassicolli s s. str. 
Zone of wester n British Co lumbia, the middle part of the upper Valanginian Dichotomites-Beds of 
northwestern Ge rm any a nd the uppe r pa rt of the so-c al led Polyptych ites polyptychus and 
Dic hotomites n. spp . Zone of northern U.S .S.R. ; and 

4. Ringnesiceras (Ringnesiceras) tozer i fau na which contains otherwise only H. cf. a nd af f. H. 
guatsinoensis and numerous Buchia ex gr. inflata-sublaevis. This late Valanginian fauna is correlative 
with the upper, but perhaps not the uppermost, part of Homolsomites guatsinoensis and Buchia 
crassicolli s s . str. Zone of western British Columbia, part or a ll of the upper Dichotomites-Beds of 
north western Germany, and part or ?all of the North-Sibe r ian Homolsomites bojarkensis Zone. 

The uppermost 60 m of the Dee r Bay Formation above its beds con taining R. (R.) tozeri, 
etc . contain Buchia ex gr. sublaevis-infl ata and are presumed to be of the latest Valanginian age 
(= "Astieria"-Beds of nort hwestern Germany). 



L'auteur decrit, a !'aide d'illustrations, de nouveaux taxa des olcostephanides (Ammonitida): 
Polyptychites (Polyptychi t es) canadensis esp. nouv., Am undiptychites gen. nouv. avec son unique 
genotype A. sverdrupi esp. nouv. , ainsi que Ringnesiceras gen. nouv. Le genre Ringnesiceras 
comprend -Ringnesiceras nouv. sous-gen. avec R. (R.) amundense esp nouv. (le genotype), R. (g) 
pseudopoltptychum esp. nouv. et R. (R.) tozeri esp. n,ouv. , ainsi que Elleficeras nouv. sous-gen. avec 
!'unique genotype 8..:_ (£:_) ellefense esp. nou v. Quanta Amund1ptych1tes aft. A. sverdrup1 gen. et esp. 
nouv. et Buchia crassicollis (Keyserling) s. str ., l'auteur en donne une illustration sans description. 

Amundipt~chites gen. nouv., qui date de la toute fin du Valanginien inferieur et ou dutout debut du 
Valanginien super ieur , est un genre aberrant de Polyptychitinae Spath 1924; il allie une ligne de suture 
externe d'adulte presenta nt de trois a c inq lobes auxiliaires, des cotes fines et rapproc hees qui 
rappellent un peu celles d'Astieriptychites et sont caracteristiques de tours de spire jeunes et 
intermediaires, ainsi qu'un ombilic en forme d'entonnoir. L'adulte presente de grosses co tes 
largement espacees, groupees en faisceaux a la maniere des polyptychitinides, de meme que des 
tuberc ules ombilicaux coniques, grands et proeminents. Amundiptychites gen. nouv. semble un 
descendant d'Astieriptychites, qui etait originaire du bassin de Sverdrup. 

Ringnesiceras gen. nouv ., du Valanginien superieur, est le plus jeune representant connu de 
Simbirskitinae Spath 1924; i1 se distingue par la presence, sur certains tours jeunes et ou intermediaires, 
de cotes primaires globuleuses qui rappellent celles des simbirskites. Contrairement a d'autres genres 
de simbirskitinides, ces cotes sont remplacees par des tubercules ombilicaux de polyptychinides sur 
les tours avances et terminaux. L'auteur interprete Ringnesiceras gen. nouv. comme un lien entre 
Poly?tychites (Polyptyc hites) ex. gr. canadensis esp. nouv. de la fin du Valanginien inferieur et les 
representants de Simbirskites s. lato. de la fin du Hauterivien inferieur. Ringnesiceras gen. nouv. 
etait apparemment originaire du bassin de Sverdrup. Toutefois, on le rencontre egalement dans le 
nord de la Siberie et en Russie centrale. 

La sequence suivante de polyptyc hitinides et de simbirskitinides (ammonites) a ete observee 
dans les roc hes de la fin du Valanginien inferieur et du Va langinien superieur qui reposent dans la 
partie centrale du bassin de Sverdrup (sequence ascendante): 

1. Faune de Polyptychites (Polyptychites) tsc hewanowskii, comprenant P. (P.) canadensis esp. 
nouv., f.: (f.:_) aft. sphaeroidalis Keonen, Dic hotomites (Prodi c hotomites) hollwedensis Kemper et 
Amundiptychites sverdrupi gen. e t esp. nouv. Cette faune date soit de la toute fin du Valanginien 
inferieur, soit du tout debut de Valanginien superieur. 

2. Faune de Ringnesiceras (Ringnesiceras) pseudopolyptyc hum, comprenant P. (P .) canadensis 
esp. nouv. et d'autres Polyptychites s. str. non decrites, ma is sans Homolsomites. Cette faune date du 
debut du Valanginien superieur (c'est-a-dire la zone Hollwedensis-Polytomus du nord-ouest de 
l'Allemagne) et presente une relation avec la partie inferieure de ce que !'on appelle la zone 
Polyptyc hites polyptychus et Dic hotomites n. spp. de nord de l'U.R.S.S. 

3. Faune de Ringnesiceras (Ringnesiceras) amundense, avec R. (R.) pseudopolyptychum, quoique 
rarement. R. (E.) ellefense se rencontre par endroits, tandis que Homolsomites cf. et aft. H. 

uatsincens!S ainsi que Buchia crassicollis s. str. font leur premiere apparition dans cette faune. 
R. R. amundense correspond a des etages inferierus, quoique probablement pas les plus bas, de la 
zone Homolsomites quatsinoensis et Buchia crassicollis s. str. de l'ouest de la Colombie-Britannique, 
a la partie moyenne des couches de15JChotomites du Valanginien superieur dans le nord-ouest de 
l'Allemagne, et a la partie superieure de la zone du nord de l'U.R.S.S. appelee Polyptychites 
polyptychus et Dichotomites n. spp.; et 

4. Faune de Ringnesiceras (Ringnesiceras) tozeri, qui, autrement, ne contient que H. cf. et aft. 
H. quatsinoensis ainsi que Buchia ex. gr. inflata-sub!aevis en grand nombre. Cette faune du 
Valanginien superieur presente une relation avec les etages superieurs, quoique peut-etre pas les plus 
hauts, de la zone Homolsomites guatsincensis et Buchia crassicollis s. str. de l'ouest de la Colombie
Britannique, une partie ou la totalite des couches superieures de Dichotomites du nord-ouest de 
l'Allemagne, ainsi qu'une partie ou la totalite de la zone Homolsomites bojarkensis de la Siberie 
septentrionale. 

Les 60 metres superieurs de la formation Deer Bay, au-dessus des couches con tenant entre 
autres R. (R.) tozeri, renferment Buc hia ex. gr. sublaevis-inflata, et on presume qu'ils datent de la 
toute fin du Valanginien superieur (Couc hes "Astieria" de nord-ouest de l'Allemagne). 



NEW STRATIGRAPHICALL Y AND PHYLOGENETICALL Y IMPORTANT 
OLCOSTEPHANID (AMMONITIDA) TAXA FROM THE UPPERMOST LOWER 

AND UPPER VALANGINIAN OF SVERDRUP BASIN, N. W.T. 

INTRODUCTION 

This paper presents resu lts of the writers' study of some 
new, phylogenetically and biost ra tigraphically importa nt 
ammonite taxa f rom the latest ea rly a nd late Valanginian of 
the Sverdrup Basin. Some of these taxa were introduced as 
nomina nuda in Kemper's (1977) paper dealing with th e 
Valanginian stratigraphy of the Sve rdrup Basin. Others we re 
recognized du ring a detailed stud y of the olcostephanid 
ammoni te faunas of these beds c a rried out subsequent to the 
compilation of Kemper's (1977) pa per. This stud y resu lted in 
a far-reaching revision of the writers' ideas conce rning the 
taxonomy, nomenclature and biostratigraphy (see Fig. 1) of 
the latest early a nd late Valanginia n olcostephanid faunas of 
the Sverdrup Basin. Furthermore, it necessitated a revi sion 
of some entre nched ideas about taxonomy, phylogenetic 
re lationships and age of some olcostephanid faunas of 
northern Eurasia. It is imprac ti cal to withhold these 
impor tant resu lts until the publication of the authors' fina l 
report now far advanced on the paleontology a nd stratig raphy 
of the Valanginian polyptyc hi ti nid and s imbir sk itinid 
ammonites of the Sverdrup Basin and No rt hwest Germany. 
Suc h results were, therefore, ext racted from the manusc ript 
and reorganized into this preliminary re port. The report is a 
contribution to the joint project organized by the Ministerium 
fur Forsc hung und Tec hnologie der Bundesrepublik 
Deutsc hland a nd the Department of Energy, Mines and 
Resources of Canada to study the comparative paleontology 
and biostrat igra phy of the Valanginian of Sverdrup Basin and 
Northwestern Germany. The bulk of the fossils and most of 
the detailed st ra tigraphic informa tion used in this pa pe r were 
obtained by Kemper in the course of his field work in the 
Sverdrup Basin in 1974 a nd 1976. However, all 
biostratigraphic , taxonomic, phylogenetic and 
paleobiogeographic conclusions contained herein a re the 
result of joint research by Kemper a nd Jeletzky who a re 
equally responsi ble for them. Jeletzky has translated into 
English those sect ions of the report orig ina ll y compiled in 
German by Kemper, organized the completed English text and 
edited it. 

PALEONTOLOGICAL DESCRIPTIONS 

Family OLCOSTEPHANIDAE Haug 1910 

Subfamily POL YPTYCHITINAE Spath 1924 

Subgenus Polyptychites sensu str icto Pavlow 1892 

Polyptychites (Polyptychites) canadensis n. sp. 

Plate I, figure I a, b, Fig. 2 

1977 Polyptyc hites (Polypt ych ites) canadensis Kemper, p. 5 
(nomen nudum) 

Origin of name. From the occurrence of the type material in 
Canada. 

Holotype. The speci men GSC 617 55 reproduced in Plate I, 
figure l a, b. 

Material. Three specimens fro m three different fo ss il 
localities (GSC Jocs . 85025, 85095 a nd 93866) on Amund 
Ringnes Isl a nd, N.W.T. 

Locus typicus. GSC loc . 93866. Northwestern part of Amund 
Ringnes Isl and. Lat. 78 ° 38'20" N, Long . 91 o 56'W (holotype) 
a nd Lat. 78° 38'N, Long . 9 1° 50'W (first para t ype ). 

Stratum typicum. Uppe r Dee r Bay Forma tion , fossiliferous 
layers 8 a nd 9 of Kemper ( 1977, p. 5, Fig. 3; and p. 13-15 of 
this paper). Uppermost lowe r Valanginian or basal upper 
Va la nginian (boundary beds). 

Diagnosis. A very large (shell diameter of the largest 
phragmocone known reaches at leas t 300 mm) Polyptyc hites 
sensu stricto species with a na rrow (about 23 per cent) 
umbilicus which becomes pronouncedly step-like in advanced 
growth stages. The whorl is narrow and high al ready in the 
early grow th stages and remains so throughout the preserved 
part of the ontogenesis (no Jiving chambers a re kno wn). The 
ribbing habit is s imilar to t hat of f.: (P.) orbitatus (Koenen). 
Ribs c losely spaced and t he bullae a re relat ively spa rse . The 
umbili c al bullae are comma-like a nd adorall y concave in the 
earl y a nd intermed iate growth stages but strongly elevated, 
rounded and large in a dvanced growth stages. The typicall y 
polyptychitinid external suture line has three auxi li ary lobes 
in a ll known growth stages . 

Remarks. Like other st ill unpublished late Polyptychites 
sensu st ric to forms of the Deer Bay Formation [ e .g. the sti ll 
unpublished P. (P.) balkwiJli n. sp.; see in the section on 
biostratigraphy] ;-F:" (P.) canadensis n. sp. differs from a ll 
other representativesOf the su bgenus in its huge size, and its 
slende r , a dventra ll y narrowed cross-section of the whorl at 
all known growth stages in cluding the juvenile (Euryptyc hi tes
Jike early or inte rm ed iate growth stages are absent) a nd the 
shal low, markedly step-li ke c ross-section of the umbili c us. 
Polyptychites (P.) canadensis n. sp. a nd its al li es a re a lso 
c haracterized by the low, wide and pronouncedly comma-like 
shape of the umbili cal bullae in the early and intermedia te 
growth stages, combined with their strongly elevated a nd 
rounde d appearance a nd large size in the adult growth stage. 
Yet anothe r characte ri st ic feature is the presence of three 
auxi li a ry lobes combined with t he occasional ex posure of 
adventral flank of the fourth auxiliary at the umbili cal seam 
of the adoralmost suture lines known. This external sutu re 
line is morphologicall y transitional to that of Dic hotomites 
a nd Amundiptychites (see below). Finally, f.: £f.:.l canadensis 
n. sp. and P. (P.) balkwilli n. sp. are characteri zed by disti nc t 
to marked-adoral bends of secondary ribs on the vente r. In 
combination with a slende r , somewhat discus-like c ross
section of the venter, these ventral bends of the secondar ies 
result in a Dichotom ites- and Prodichotomites-Jike 
appearance of P. (P .) canadensis n. sp. However, this 
similarity is of a homeomorph nature only as indicated by the 
development of la rge, strongly e levated and rounded adult 
bullae a nd the huge size of the adult shell of f.: (P .) 
canade nsis n. sp . Because of this combination of 
morphological fe a tures, it was decided to treat f.: canadensis 
a nd the still undesc ribed P. balkwilli as representatives of the 
Polyptychites canadensis species group of the subgenus 
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FIGURE 2. External suture line of the holotype of 
Polyptychites (Polyptychites) canadensis n. sp. 
reproduced in Plate 1, figure la at approximate 
whorl diameter of 55 mm, x 2.5 (approx.). 
Abbreviations: E- Ventral lobe; Ll and L2- Lateral 
lobes; Al-A3 - Auxiliary lobes (elsewhere Al to A4). 
Single line denotes the position of the umbilical 
seam while the double line denote s that of the mid
venter. 

Polyptychites sensu str i cto. This spec ies group, which 
appears to be endemi c to the Sverdrup Bas in , is believed to be 
an offshoot of the_!:.: lf.:2 orbitatus species group (Fig . 8). 

Age and stratigraphic range. See in the desc ription of the 
Pol ypt ychites (Pol yptychites ) t schekanowski i fauna in th e 
sect ion on biostratigraphy. 

Am undiptychi tes n. gen. 

Origin of name. From the occurrence of type mater ial and 
all other representatives of th e genus so f ar known on Am und 
Ringn es Island, Sverdrup A r chipelago, N . W. T. 

Type species. Amundiptychites sverd rupi n. sp . 

Diagnosis. L arge (adu lt shell diameter up to 250 m or ?mor e) 
Pol yptychitinae which have broad and low, semici r cu lar whorl 
c ross- sect ion in earl y (sometimes earli est only) growth stages 
but tend to deve lop considerabl y higher whorl s with a 
narrowl y arched venter in subsequent growth stages. 
Umbilicus is completel y funnel- like. Ribs and umbi lica l nodes 
are fine and closely spaced on th e earl y and in te rm ed iate 
whorl s. Ribbing habit i s most l y po l yptychi tinid but some at 
least of the rib bundl es of the intermed iate growth stages ar e 
fasc icul at e (i. e. Olcostephanus- or Asti eri t chites-like) 
rather than polyptychitinid. Adu l t scu lpture i.e. th at of the 
adult ultimate and penultimate whorls) consists of coar se, 
widely spaced ri bs arr anged in pol yptychitinid bundles and 
large and prominent, conical umbili ca l bull ae . The advanced 
and adult ex t ern al suture line has from three t o five auxi liary 
l obes (Fig. 3). 

Remarks. The morphological featu res li sted in th e diagnosis 
of A mundiptychites a ttest to a highl y peculiar , truly 
remarkable character of this new genus. From Polyptychites 
sensu str ic to it differs in the very fine and c lose l y spaced 
charac t er of the ribs on the earl y and interm ediate whorl s. 
Thi s ri bb ing habi t is combined with an equall y f ine and c losely 
spaced charac t er and a pronouncedly comma-fike shape of t he 
umb ili cal bull ae . Furtherm ore, the interm ed iate and adu l t 
extern al suture lines of A mundiptychites have three to f ive 
aux ilia r y lobes and so are advanced rather than typi cal 
pol ypt ych itinid in character 1

• Final l y, t he predominant 
polyptychitinid rib bundles of the earl y and in termediat e 
whorls are e ither inter spaced with fascic ulate , 
O lcostephanus- or Astieriptychites-like rib bundles or 
replaced by th e lat t er on at l east some interm ed iate whorls . 
Because of th ese features, the earl y and intermediate whorl s 
of Am undiptychites resemble the adult whorl s of 
Ast ier ipt ychites . However, already t he different t iming of 
the appearance of these features indicates t he generic 
independence of A mundiptychites . Furthermore, 

1 The write rs' r esear ch has r evealed that some of the late 
Valang inian pol yptychi t inid and simbirsk itinid am monites, 
inc luding some r epresentati ves of Dichotomites Koenen and 
A mundiptychites n. gen., possess four to five auxi li ary l obes 
instead of th e usua l two to three auxiliary lobes. Thi s 
ex t ern al sutu r e line, similar to that of the Berrias ian and 
earl y Valanginian Cr aspeditidae in th e number of lobes i s 
her ein named the advanced pol yptychi tinid suture line. The 
advanced pol yptychitinid suture li ne i s distingu ished from 
the homeomorph sut ure line of the Berriasian and ear l y 
Va lang inian Craspeditidae in its suspens ive to subt r ansver se 
orientation . It differs from the external suture I ine of the 
l at e Va langinian Craspeditidae (i.e . Homolsomi t es) in the 
suspensi ve to subtransverse orientation combined with a 
consider abl y lesser degree of indentation of its much 
broader and stubbier lobes and lobules . 
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Amundiptychites differs from Astieriptychites in an entirely 
different sculpture of its adult penultimate and ultimate 
whorls. There the above-described Astieriptychites-li ke 
sculpture is replaced by one consisting of very large and 
prominent, oval, rather sparse bullae and coarse, widely 
spaced secondary ribs forming polyptychitinid bundles. 

Another distin ctive feature of Amundiptychites is an 
unusually early weakening of the sculpture on adumbilical 
parts of the flanks which begins already at the shell diameter 
of about 70 mm. This phenome non occurs commonly in other 
polyptychitinid genera occurring ir) Sverdrup Basin but a 
comparably early weakening of the sculpture on the lower 
flank was observed only in some st ill undesc ribed 
representatives of Astieriptychites. Yet another 
c ha racteristic feature of Amundiptychites is the more or less 
prolonged retention (it ends at sheJJ diameters ranging from 
about 15 to about 70 mm), of a widely umbilicated juvenile 
growth stage with an a ppro ximately subcircular whorl cross
section. The sculpture of this juvenile growth stage is 
generaJJy speaking similar to that of the intermediate whorl. 
However, it may be appreciably coarser than the latter in 
some forms (e .g. A. sverdrupi n. sp. ). The infrageneric 
variation of the juvenile growth stage permits the recognition 
of two groups of species in the investigated material of 
Am undiptychites; 

1. A. sverdrupi n. sp . described below and 
characterized by a very great duration (to the shell 
diameter of about 70 m) of the juvenile growth stage 
which is more coarsely sculptured than the foJJowing 
intermediate growth stage; and 

2. All other studied, stiJJ undesc ribed species (e.g. 
Amundiptychites thorsteinssoni n. sp.) in which this 
juvenile growth stage is relatively shortened (it is 
restr icted to the earliest studied growth stages with 
sheJJ diameter less than 30 mm) and does not seem 
to be more coarsely sculptured than the 
intermediate growth stages. 

The widely umbilicated growth stage is followed by a 
stage of relatively slender, wedge-shaped, na rrow-ventered 
whorl cross-section and fin e sculpture. This growth stage 
resembles that of the somewhat later Prodichotomites 
species on the one hand and that of the contemporary forms 
of Polyptychites (Polyptyc hites) canadensis n. sp. species 
group on the other. These similarities appear to be 
homeomorph in c ha racter as the c ross-section and sculpture 
of the precedi ng juvenile and following adult whorls of 
Amundipty chi tes differ strongly from those of the equivalent 
whorls of the other two species groups. In the writers' 
opinion, Amundiptychites is more likel y to be a descendant of 
the somewhat older Astieriptychites which it resembles 
c losely in several ways. The st rong resem bla nce of the 
juvenile and intermediate growth stages of Amundiptychites 
to the adult growth stages of Astieriptychites combined with 
a much larger adult size of the former suggest that it arose 
via a palingenetical mode of evolution. 

Amundiptychites sverdrupi n. sp. 

Plate 3, figure 1, Plate 4, figure 1, Fig . 3 

1977 Polyptychites (Polypt ychites) sverdrupi n. sp. Kemper, 
p. 5 (nomen nudum) 

Origin of name. For Otto Sverdrup, an outstanding explorer 
of the Canadian Arctic Archipelago. 
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FIGURE 3. External suture line of the holotype 
of Amundiptychites sverdrupi n. gen. 
et n. sp. reproduced in Plate 3, figure 1 at 
approximate whorl diameter of 80.75 mm, 
x 1.8. Abbreviations as in Figure 2. 



Holotype. The specimen GSC 61761 reproduced in Plate 3, 
figure I, Plate 4, figure I, Fig. 3. 

Material. Two specimens from Amund Ringnes Island 
(GSC 61761, 61765). 

Locus typicus. Northwestern part of Amund Ringnes Island; 
Lat. 78° 38'20"N, Long. 9r 56'W. 

Stratum typicum. Upper Deer Bay Formation, fossiliferous 
beds 8-9 of Kemper (1977, Fig. 3). Boundary beds of the 
lower and upper Valanginian. 

Diagnosis. Large-sized Amundi~tychites which features a 
prolonged juvenile growth stageup to shell diameter of about 
70 mm) characterized by subcircular whorl cross-section and 
relatively coarse ribbing. The morphologically typical 
intermediate and adult growth stages are strongly expressed 
and well delimited. 

Remarks. The individual growth stages of Amundiptychites 
n. sp. described under the remarks on the genus 

p. 4) are so different morphologically that one would doubt 
their belonging together if the species were represented by 
fragments alone. The identification of its unfigured 
fragmentary paratype GSC 61765 became possible only after 
the almost complete holotype GSC 61761 (PI. 3, fig. I, PI. 4, 
fig. I) became available. Amundiptychites sverdrupi n. sp. 
differs from all other still undescribed Amundiptychites 
species in a uniquely prolonged juvenile growth stage. 

Age and stratigraphic relationships. The species appears to 
be restricted to the fossiliferous beds 8-9 of Kemper (1977, 
Fig. 3). For further details see the description of 
Polyptychites (Polyptychites) tschekanowskii fauna in the 
stratigraphic section. 

Subfamily SIMBIRSKITINAE Spath I '724 

Ringnesiceras n. gen. 

Type species. Ringnesiceras amundense n. sp. 

Derivation of name. From the discovery of the original 
material of the genus on Ellef and Amund Ringnes Islands of 
the Sverdrup Archipelago, N. W. T. 

Diagnosis. Ammonites in which the Simbirskites-like primary 
ribs and tubercles are present in the intermediate growth 
stages only. Polyptychitinid bullae occur instead of these 
tuberculate primaries in the preceding juvenile and the 
succeeding advanced growth stages. The external suture line 
has three to four auxiliary lobes and is either subradially 
oriented or somewhat ascendant, except in the weakly 
descendant auxiliary part. Secondary ribs form 
virgatoptychitid rather than polyptychitid or simbirskitid 
bundles; they are bent forward on the venter in a 
Dichotomites sensu lato-like fashion. The shape and 
proportions of the early whorls resemble those of 
coronatiform Simbirskites while the intermediate whorls 
gradually become more and more slender and 
Prodichotomites-like. 

Remarks. The shape of the whorl and the ornamentation of 
the intermediate whorls of Ringnesiceras resemble those of 
the simbirskitinid genus Pavlovites described by Aristov 
(1967) and Ivanov and Aristov (! 969) from the Yaroslavl 
Province in Central Russia. Like Ringnesiceras, this genus 
combines morphological features of Polyptychites and 
Simbirskites. However, Ringnesiceras differs sharply from 
Pavlovites and all other known simbirskitinid genera in the 

advanced polyptychitinid character of its external suture line 
which has three to four auxiliary lobes. The suture line of 
Pavlovites, Gorodzovia, Subspeetoniceras and Simbirskites 
sensu lato (i.e. of all its subgenera) has, in contrast, only two 
auxuliary lobes and is distinctly to markedly suspensive in the 
auxiliary part. 

Another morphological distinction of Ringnesiceras is 
the non-simbirskitinid, predominantly virgatoptychid bundling 
habit of secondary ribs which may also have a somewhat 
polyptychitinid-1 ike arrangement (see descriptions of 
individual species for further details). Yet another 
distinctive morphological feature of RmgnesJCeras JS a 
relatively to very broad (almost euryptychitid in R. 
amundense (see Bogoslowsky, 1902, PI. XIV, figs. 4a, 6b) 
and [R. (R.) tozeri n. sp.; see PI. 2, fig. 4c and Jeletzky, 1973, 
PI. 2;-F'ig.lc], almost semicircular cross-section of the early 
whorls. This feature is particularly important in ruling out a 
direct genetic connection of Ringnesiceras with the 
superficially similar Prodichotomites in which the early 
whorls have a characteristically slender cross-section. These 
two genera differ also in the sculpture as Prodichotomites 
does not develop simbirskitiform primary ribs in any growth 
stage. 

Ringnesiceras occurs in considerably older beds than 
any other simbirskitinid genus known. It is associated with 
Homolsomites cf. and aff. H. guatsinoensis (Whiteaves), 
Buchia ex aff. inflata-sublaevis (including B. bulloides 
Lahusen and B. n. sp. aff. inflata Jeletzky) and locally with B. 
crassicollis \Reyserling) sensu stricto. This fauna Ts 
diagnostic of the lower upper Valanginian zone of Buchia 
ex gr. inflata-sublaevis throughout Arctic and Western North 
America (see Jeletzky, 1973, Fig. 3 and the stratigraphic 
section of this paper for further details). All other presently 
known simbirskitinid genera, in contrast, are restricted to 
the lower to upper Hauterivian rocks (e.g. Wright ~ 
Arkell et al., 1957, p. L350; Rawson, 1971, p. 69-80, Fig. 9; 
Bahr, 1964, p. 166, Appendix 6). 

Aristov (1967) and Ivanov and Aristov (1969) attempted 
to interpret Pavlovites and other simbirskitinid genera from 
the Lower Cretaceous rocks of Yaroslavl (e.g. Gorodzovia and 
Subspeetonice ras) as early Hauterivian ancestors of 
Simbirskites sensu lato. However, their conclusions were 
subsequently discredited by a detailed stratigraphic and 
palaeontological study of this erratic block by Gol'bert et al. 
(1977). These workers concluded that the unit containing 
Pavlovites, Gorodzovia and Subspeetoniceras is separated 
from the underlying allegedly lower Hauterivian (in the 
writers' opinion upper Valanginian) unit containing 
"Homolsomites" ivanovi Aristov (actually a Neocraspedites
like representativec;y- Prodichotomites; see Aristov, 1974, 
p. !52, PI. XIV, figs. 1-2, PI. XV, figs. 1-3) and Buchia ex gr. 
crassicollis-sublaevis by a regional hiatus. They have, 
furthermore, discovered that the Yaroslavl fauna of 
simbirskitinids described by Aristov (1967) and Ivanov and 
Aristov (1969) occurs about 8 m stratigraphically above the 
hiatus and that the basal bed of the unit containing it carries 
young shells of other simbirskitinids. These simbirskitinids 
were identified as Speetoniceras by Gol'bert et al. ( 1977, 
p. 80). These data indicate that the Yaroslavl fauna of 
simbirskitinids is of late rather than early Hauterivian age. 
There is accordingly no reason to interpret the early late 
Valanginian Ringnesiceras n. gen. as an immediate ancestor 
of Pavloviceras, especially as their external suture lines are 
quite dissimilar. Pavlovites is, therefore, more likely a short
lived, late evolutionary offshoot of the main simbirskitinid 
lineage which became superficially similar to the 
considerably earlier Ringnesiceras n. gen. 
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The Ringnesiceras spec ies of Sve rdrup Basin are 
characterized by a great nu mbe r ( ± 23) of slende r and sharp
topped primary ri bs wh ic h have lost t he bullate habitus of 
their pol yptych itinid predecessors at least in t he ir midd le 
growth stages. This modificat ion was effected by the 
stretching of these ribs in the adven tral direction which was 
natur a ll y accompanied by a displacement of the starting point 
of the bundle of secondary ribs toward the middle of the 
flank. These processes, furthermore, were accompanied by 
an e levation of the adve ntra l parts of the primary ribs. The 
combination of these three processes produced 
s imbirskitiform primary ribs of Ringnesi ce ras. The acute, 
t rul y tubercular shape of the above- ment ioned adventral 
elevations, whi c h is charact eristic of the primary ribs of t rue 
Simbi rskites, tends to be imperfectly developed in 
Ringnesiceras a nd t o be present only in its advanced 
representatives. In combinat ion with the older age of 
Ringnesiceras n. gen. , this indicates that its primary ribs 
represent an initial st age of the development of the 
si mbir skitiform primary ribs. This inferred earl y phase of the 
si mbir skitin id phylogeny is also c ha racte ri zed by the 
replacement of simbirskitiform primaries by normally bullate 
primaries in the late growth stages of Ringnesiceras. This 
development is completel y unknown in the Simbirskites. The 
ear ly growth stages of Ringnesice ras a lso have regu la r 
polyptychitiform bullae instead of simbirskitiform primaries. 
The evolu tionary development of the typical Simbir skites-Jike 
primaries out of the pol yptychi tiform bullae follows, 
t he refore, a proterogenetic (or prophetic; Pavlow, I 901, 
p. 62-63) mode. 

Pol yptychi tes (Pol yptychi tes) ex gr. canadensis n. sp . 
appears to be a likely ancest ra l stock of Ringnesice ras which 
evolved into the most primitive a nd oldest rep resentative of 
this genu s - R. pseudopol ypt ychum n. sp . - within the 
Sverdrup Basin (Fig . 8). The oldest known Simbirskites 
(Mil a nowskia) ex gr. conc innus-staffi Wedekind from the 
lower-uppe r Haut e rivian boundary beds a re the most like ly 
descendants of advanced Ringnesiceras, such as R . tozeri 
n . sp . This is suggested by the similarity of the ribbing hab it 
of juveni le whor ls of R. tozeri n. sp . (see PI. 2, figs. 3a, 4a, 
4b) to that of the s imil a r-sized whorl of t hese Simbirskites 
(Milanowskia ) forms (e .g. Raw son, 1971, PI. 3, f igs. la, 4). 
Furthermore, the ir dista nce in time favors this idea . 

The marked distinctions of the external sutu re line of 
these Si mbir skites (Milanowskia) from that of Ringnesiceras 
sensu stricto are interpreted as a result of its gradual 
reduction in the course of evolution of the sti ll unknown early 
Hauter ivian representatives of Simbirskitinae. This idea is 
su pported by the observed evolutionary trend of the external 
suture line in the presently known Ringnesiceras sensu stricto 
spec ies. The advanced polyptychitinid externa l suture line of 
the oldest of these - R. (R.) pseudopolyptyc hu m n. sp. - has 
fou r a uxiliary lobes. The presumabl y late juvenile to half
grown ex terna l suture line of the next younge r representa ti ve 
- R. (R.) a mundense n. sp. - has two to three auxiliary lobes. 
Finally, the advanced ext e rn al suture li ne of the you ngest 
known representative - R. (R.) tozeri n. sp . - has only three 
auxi li a ry lobes . The last two suture lines are no longer 
advanced polyptychitinid in characte r a nd are distinctly more 
simbirskitinid than the first. 

The inferred Ringn es ice ras-Simbi rskites sensu st ricto 
lineage a ppears to be a n important stage of evolu t ion of the 
Early Cretaceous Peri sphinctacea which connects it s 
subfamilies Polyptychitinae and Simbirsk itinae. The 
existence of suc h c onnecting links between these two 
subfamilies in the Arcti c region was al read y suggested by 
Pavlow ( 1902, p. 42; 1914, p. 68) who states in the lat ter 
paper (Jeletz ky's translation from Russian): "I t must be taken 
into the consideration that I have a lready made a suggestion 
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abou t a possible association of the first Simbi rskites with the 
representat ives of genus Pol yptychites in the Petchora Basin 
(Pa vlow, 1902, p. 42). These beds may prove to be 
equ ivale nts of the middle Neocomian of wes tern Europe 
(Pavlow, 1902, p. 42)". 

As a lready mentioned, su itable ancestors of 
Ringnesiceras [i.e. some Polyptych ites (Polyptychites) ex gr. 
canade nsis n. sp. ] occur in the uppermost lower Va la nginian 
beds of t he Deer Bay Form at ion. Fu rthermore, it appea rs 
logical to interpret the oldest, morphologically most 
primitive representatives of the genus (i.e. R. 
pseudopolyptychum) as direct a ncestors of its younger, 
morphologicall y more advanced representatives (i.e. R . 
a mundense n . sp . and R. toze ri n. sp. ). These data indicate 
that Ringnesiceras is an endem ic lineage which arose and 
evolved in t he Sverdrup Basin throughout the ear ly late 
Va la nginian a nd part or ?all of t he late late Valanginian 
(Fig. 8) . 

The ear ly Ha uterivian and ? latest Valanginian 
evolutionary history of Ringnesiceras and its inferred 
transmutation into coronate simbirskit inids must have taken 
place e lsewhere in the Arctic fo llowing the appa rently 
com ple te draining of Sverdrup Basin a nd its transformation 
into a deltaic-alluvial lowland and a source area (i.e. in the 
marginal parts) in the latest Valanginian or ?ea rliest 
Ha uterivian. 

The Petchora Province ammon ites described and figured 
by Bogoslowsky (1 902, PI. XIV , f igs . 3- 5) as Olcostephanus 
neritzensis ·could be connect ing links between Ringnesice ras 
a nd Simbir sk ites se nsu lato. Their stratig raphic position in 
the profile is, however, unknown which precludes any 
definitive decision concern ing their phylogenetic position 
within this lineage . 

In addition to its above-discussed principal lineage (e.g. 
R. pseudopolyptychum+ R. am undense+ R. toze ri), 
Ringnesice ras apparently developed some phylogeneti c 
offshoots . The most important of these is Elleficeras 
n. subgen . wh ich is described below . This su bgenus differs 
f rom the subgenus Ringnesi ce ras sensu st ricto in a 
considerably more slender and higher proportion of the whorl s 
at in termed iate and advanced growth stages . The sturdy, 
subcir c ular whorl cross-section is restricted to the very earl y 
growth stages a nd the adult external sutu re line has no less 
than fou r aux iliar y lobes . This subgenus Elleficeras appears 
to be derived from R. (R.) pseudopolyptychum n. sp. which 
a lone is known to have four aux ili a ry lobes. 

Although Ringnesiceras was apparently a n e nde mi c of 
the Sverdrup Basin, it does not seem to be rest ri cted to it. 
As pointed out in the desc r iption of individual Canadian 
spec ies of the subgenera, Ringnesiceras sensu str icto and 
Ell efice ras, Ringnesi ceras (Ringnesiceras) a mundense n. sp . 
appear to be present in the Vala nginia n rocks of Petc hora 
Province in the Europea n part of the Soviet Union whe re it 
was identified as Olcostephanu s (sensu lato) spp. by 
Bogoslowsky ( 1902) . Furthermore, it is probable that R. (R.) 
pseudopolyptychum n. sp. is rep resented by some specimens 
from the basal upper Valanginian of northe rn Soviet Union 
which we re identified as Polyptychites cf. or aff. P. 
polyptyc hus by Sov iet workers recentl y. Finally, it is 
probable that Ringnesi ce ras (Eilefice ras) el lefense n. sp. is 
represented by "Oicostephanus" c f. bidi c hotomus Bogoslowsky 
1902 in t he Petchora Basin a nd is closely a lli ed to 
Ringnesiceras (EIIeficeras) petsc horense (Bogoslowsky, 1902) 
of that middle Russian basin. These data suggest that the 
Canad ia n Ringnesiceras species a re widespread guide fossils 
of the late Valanginian in the Arctic regions of t he Boreal 
Realm. 



R ingnesice r as (Ringnesiceras ) n. subgen. 

Type species. As for th e genus Ringnes icer as . 

Diagnosis. Ringnesiceras f orm s in whic h t he juvenile growth 
st age c haracte ri zed by sturdy and relati vel y t o ver y broad, 
almost semic ircular cross- section of t he whorl is unusuall y 
pro longed (up to whor l heigh t o f 20 mm or somewhat more). 
The advanced gr owth stages are cha rac t er i zed by whorl 
c ross-sec tions whic h are not much higher than w ide. These 
advanced cross- sections ar e always cons iderab ly st urdier and 
lower than t he equ iva lent cross- sect ions o f t he su bgenus 
Ell e fi ce ras . 

Remarks. See in the descri pt ions of the genus Ringnesiceras 
and subgenus Ell efi ce r as . 

Ringnes ice ras (Ringnes ice ras) am undense n. sp . 

Plate 1, f igur e 2a, b, Fig . 4 

1902 Olcost ephanus cf. pol yp tychus Bogos lowsky, 
p. 45, 46, 132, 133, Pl ate 13, figu res 2a- 2c, 5a- 5b, 6a-6b. 

1902 Olcostephanus cf. keyse rl ingi Bogos lowsky, 
p. 46, 47, 133, Plate 13, figures 4a, 4b. 

Origin of name. From the occurr ence of t he type spec imen 
on Amund Ringnes Island . 

Material. Two well-pr eser ved spec imens GSC 6 1756 
and 617 66 f rom GSC loc. 93755 (Ke76/ 11/5 ) on Amund 
Ringnes Island. Four spec imens from Petchora Basin, 
European part of USSR (see in the synonymy). 

Holotype. The spec imen GSC 61756 reproduced on Pl a t e 1, 
figure 2a, b. 

Locus t ypicus. A m und Ringnes Isl and, northwestern part; 
L at. 78°38'20"N, L ong . 97"56'W. 

St ratum t ypicum. GSC loc. 93755 . Upper Deer Bay 
Format ion, fossi I i ferous layer 5 of Kem per (1 977, F ig . 3). 
Lower, but not the basal, upper Va lang in ian. 

Diagnosis. A R ingnes ice ras (R ingnesicer as ), the juvenil e to 
halfgrown shell s of which are cha rac ter ized by t he sturd iest 
and widest whorl c r oss- sect ion known in t he su bgenus 
R ingnes iceras . Thi s cross-sect ion does not become di scus
l ike in the most advanced (presumably hal fg rown ) growth 
stages known. The umb ilicus wider than tha t of the 
correspond ing growth stages of any other species known. The 
most advanced, presu mably halfgr own external sutu r e I ines 
known have two to th r ee auxil iar y lobes . 

Remarks. The exceptionall y w ide umbi l icus (abou t 33 per 
cent of t he shell d iamet er) of a ll so f ar known juveni le to 
presumab ly ha l fg rown representat ives of R . _(_g_J amundense 
n. sp. (the adap ica lmost pa r t o f the l iv ing chamber present in 
the unf igured pa ratype GSC 61766 is presumed to be the 
r emnant of an in t er mediat e chamber) and t he except ionall y 
low and w ide whor l propor t ions of R. (R .) amundense preclude 
its confusion with the cor respond inggrowth stages of any 
ot her r ep resentat i ves of t he su bgenus R ingnes ice r as sensu 
stri c t o. Furthermore, these gr owth stages d iffer from the 
corr esponding gr owth stages of .8..: _(_g_J pseudopol yptychum 
n. sp., in the ex t ernal sutu r e lines c harac te r ized by the 
presence of two t o th r ee aux ilia r y l obes . These most 
advanced, presumabl y hal fgr own suture I ines known have 
th r ee aux i l iar y lobes when they fa ll within concave segmen t s 
of the umbil ical seam between the pri ma r y ri bs of the 
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FIGURE 4. Ext ernal suture line of the holoty pe of 
Ringnesiceras (Ringnesiceras) amundense n . gen. 
et n. sp. reproduced in Plate 1, f igure 2a at 
approximate whorl diam et er of 23.4 mm , x 5.5. 
Abbreviations as in F igure 2. 

preceding whor l. However, they have onl y two auxiliar y l obes 
when they fa ll wi th in t he convex segments of the umbilica l 
seam wh ich coincide w i t h t he pr imar y ribs of t he preced ing 
whorl (Fig . 4). Ringnesiceras (R.) amundense differ s even 
mor e from t he co rrespondi ng gr owth stages of the subgenus 
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El le f iceras which have inc omparably more sle nder , muc h 
higher than wi de wh or ls a nd mo re deep ly inden ted ex te rna l 
suture lines with at least fou r a uxili a ry lobes . The dime nsions 
a nd morp hology of t he a dul t shel l are unk nown. 

As a lready me nt ioned, R. (R.) a mundense a ppears to be 
a d ir e c t descenda nt of the ear liest la te Va lang in ian ~ .ffi..:2 
pseudopolyptyc hum n. sp. a nd an immed iate a ncestor of th e 
late late Va la nginia n R . (R.) t oze ri n. sp. The occurre nce of 
both Canad ia n re presentat ives of R . (R .) am unde nse in be d 5 
of uppe r Deer Bay Form a ti on in te rvening between th e be ds 
c onta ining the othe r t wo spec ies st rong ly su pports t hi s idea. 
These stra t igra phic re lat ionships of t he t hree fo rms 
concerned cont r ibuted to th e de c is ion of t he wri ters to treat 
R. (R. ) am undense as a n indepe nde nt evolu t iona ry st age (i.e . 
paleontological species) of t he Ringnes ice ras sensu st ric to 
line age rather t ha n a n extreme va r ia nt or a smal l di morph of 
R . .ffi..:2 tozer i n. sp . 

The Cent ra l Russ ia n spec ime ns of Bogoslowsky ( 1902) 
l isted in t he synonymy of R. (R.) am unde nse n. sp. a re well
prese rved, t yp ical representa ti ves of th e species . The 
specime n re produced in Bogoslowsky's Pl a t e 13 , figure 2 is it s 
more sle nde r a nd le ss de nse ly ri bbe d vari ant closely 
approaching the mo re sle nder Canad ian spec ime n GSC 61766. 
No info rma t ion is ava il a bl e a bout the exac t age a nd zona l 
assignment of these spec imens . 

Ringnes ice ra s (Ringnesiceras) pse udopoly ptych um n. sp. 

Plate 2, figu re 2a-c, Fig. 5, 5a 

1977 Dic hotomites (? Prodichot om ites ) toze ri n. sp. (pa rs) 
Kempe r , p. 5. 

Origin of name. The specifi c name pseudopolyptychum is 
in t roduced to point out the superf ic ia l s imil a r it y, as opposed 
to t rue specific identi ty, of our fo rm with Polyptychites 
po lyptyc hus (Keyse rling). 

Holo type. Spec ime n GSC 617 58 
reproduced in Plate 2, fi gure 2a-c . 

fro m GSC loc . 9387 1 

Material. Fou r spec ime ns f rom Ell ef Ringnes Isla nd inc luding 
two f rom the GSC loc . 93870 and two f rom GSC loc. 9387 1. 
Fu rthermo re, one spec ime n f rom GSC loc. 937 55 a nd one 
f rom GSC loc . 93 753 on Amu nd Ringnes Is la nd. 

Locus typicus. Ell ef Rin gnes Is la nd, Sve rdrup Arc hipe lago , 
N.W .T., GSC loc . 9387 1 s ituated a bout 12.8 km south west of 
t he Isachsen Weath e r Station ; Lat . 78°43'N, Long . 103°00'W. 

Stratum typicum. GSC loc ." 93 755 . Uppe r Deer Bay 
Format ion. Fossi li fe rous be d 7 (Ke76/3/4 ) of ·Ke mpe r (1 977, 
Fig . 3). Lowe rmost uppe r Va la ng ini a n. 

Diagnosis. Medi um-s ized spe c ies of Ringnes ice ras 
(R ingnes iceras ) combini ng a na rr ow um bil icus compri s ing 
about 27 pe r ce nt of the she ll d ia mete r w ith a feeb le 
deve lopment or ba re suggest ion of t ube rc les on the 
s imbir sk ito id prima ry ribs of t he inte rm e dia te growth st ages . 
The second a ry ribs of inte rm ed ia te whorl s a re a rr anged in 
po lyptyc hit id bundles whi c h a ri se eithe r out of num e rou s f ine 
and high um bili ca l bull ae or out of th e above-me ntione d 
s imbi rsk ito id ribs. Cross- sec t ions of juve nil e whorl s a re 
broad whi le those of int e rmedi a te whorl s a re sle nder a nd 
h ighe r tha n wide. These c ross-sec ti ons have a fl a t-s ide d, 
di 'icus- like sha pe . 
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Remarks. Ringnesice ras (Ringnes iceras) pseudopol yptychum 
n . sp. is but a homeomorph of sculptura ll y simil a r 
Polyptychites (Poly pt ych ites) polyptychu s (Keyse rling) 
because of the presence of four a uxi li a ry lobes instead of 
onl y t wo charact e ristic of t he la tte r species (Pav low, 1892, 
p. 477-78, PI. XV, f ig . 2a-c ) a nd the presence of at least so me 
s im bir sk ito id prima ry r ibs wit h inc ipie nt t o feeble 
s imbi rski toid tube rcles in t he in te rmed ia t e growth stages . 
Fur t he rm ore , it di f fe rs f rom the true Pol yptychites 
(Po lypt ychi te s) pol yptychus in the gradua l transforma tion of 
low and broad, se mi c irc ul a r-sha pe d ea rl y whorl s into 
c onside ra bl y highe r th a n wide, f lat-fl a nked a nd di scus- shaped 
in te rmediate whorl s . All above- men t ioned di st inc ti ons a re of 
gene ric rathe r tha n specific value as poin ted ou t in th e 
desc r iption of Ringnesice ras n. gen. From ot he r 
rep resenta t ives of the subge nu s Ri ngnesice ras sensu st ri c to , 
R. (R .) pseudopolypt ychum n. sp. diffe rs in : 

1. Prevale nce of polyptychitid bundling habi t and 
comma-like pol yptychi t id bullae on th e inte rmed iate 
whorl s c ombine d with a re lat ively more limite d a nd 
feeble developme nt of s imbir ski toid prima ry ribs a nd 
tube rcles; a nd 

2. Sle nde r, c onside ra bl y highe r tha n wide , a nd fl a t 
f la nke d cross-sect ion of intermediate whorl s . 

The a dvanced , but presuma bl y not adult, exte rna l sut ure 
line of R . (R.) pse udopolypt yc hum n. sp . d iffer s from that of 
othe r Ringnesice ras (Ringnesice ras ) species known in the 
prevale nt presence of four auxi li a ry lobes . Howeve r , t he 
taxonomi c re li abilit y of t h is featur e is somewhat uncertai n. 
J udg ing by the rathe r scant ma t e ria l available, the 
ad umbilicalmost pa r t of th is sut ure line, whic h inc ludes th e 
t hird a nd fourth a uxili a ries , t e nds to be ra ther impe rfectl y 
di ffe re nti a te d a nd va ri a bl y sha pe d. As indicated in Figure 5, 
t he aux ili a ry lobes of t his pa rt of the suture line a re simple 
tac k-1 ike struc tures s imil a r and sube qua l to the inte rve ning 
lobule . The re fore, t hey can onl y be di st ingui she d f rom the 
la t te r because of t he ir posit ioning. An additiona l lobul e may 
be present be tween the fo urth a uxilia ry a nd the umbili cal 
seam in those suture lines whi ch a re s itua ted wi t hin the 
c oncave segments of the um bilical seam c onfined be t ween 
t he prima ry r ibs of the preced ing whorl (Fig . 5a). 

The Pol y1tychi tes (Polypt ychi tes)-like c ha racte r of 
scul pture of R.R.) pseudopolypt ychum n. sp. c ombine d wit h 
it s be ing the oldest known re presenta ti ve of the genus a nd 
subgenu s show th a t it re presents the root form of 
Ringnes iceras morpholog icall y and ph yloge net icall y 
t ra nsit ional to the advanced re presenta tives of Pol yptychi tes 
(Po lyptychites ) sensu stri c to . Among the la test earl y 
Va la ngini a n Pol yptych ites (Polyptychites) form s of t he 
Sverdrup Bas in , R. (R.) pse udopolypt ychum n. sp. resembles 
most close ly P. {P.) canadensis n. sp . described elsewhe re in 
t his pape r. Thi s Pol ypt ychi tes sensu stric t o species occur s in 
t he next older fossili fe rous laye r 8 of the Uppe r Dee r Bay 
Format ion (Fig. 1). It is conclude d accordingl y th a t R. (R.) 
pse udopolyptychu m n . sp. develope d out of P. (P.)exgf. 
canade nsis in the Sverdrup Basin at a bout the timewhe n t he 
subgenus Pol ypt ychites sensu stri c t o a lready tra nsmuta ted 
in to Dic hotomite s (Pr odi c hot omites ) in the Va langinia n Bas in 
of Lowe r Saxony. 

Stratigraphic relationships and age. See in the desc ript ion of 
Ringn esice ras (Ringnesiceras ) pse udopol yptychu m fauna in 
the stra ti graphic sect ion. 



FIGURE 5a. 

L2 L1 

Pseudopolyptychum 

FIGURE 5, 5a. External suture lines of the holotype of Ringnesiceras (Ringnesiceras) pseudopolyptychum n. gen. et n. sp. 
reproduced in Plate 2, figure 2a. Figure 5 drawn at approximate whorl diameter of 17 mm, x 3 (approx.). Figure Sa drawn at 
approximate whorl diameter of 13 mm, x 8 (approx.). Abbreviations as in Figure 2. 

Ringnesiceras (Ringnes iceras) tozeri n. sp. 

Plate 2, figures 3a, b, 4a -c, Fig. 6 

19 65 Homolsomites bojarkens is Shulgina, Plate IV , fi gu re 1 
(non PJ. 1-111). 

1973 Polyptychites (Dichotom ites) aff. bidichotomus 
Jeletzky, p. 72, 73, Pl a te 1, fi gure l a, lb, Plate 2, 
figure la-le, Plate 3, figur e !. 

197 5 Dic hotom ites (Prodi c hotom ites ) sp . Kemper, p. 248, 249 . 

1977 Dic hotomites (Prodichotom ites) tozeri n. sp. Kemper, 
p. 5 (pa rtim). 

Origin of name. For E.T. Toze r of the Geological Survey of 
Canada in recognition of hi s outstanding research on the 
Mesozoic geology of Sverdrup Basin. 

Holotype. The specimen GSC 33332 reproduced in Jeletzky's 
(1973, PJ. 1, fig. la, lb, PJ. 2, fig . l a- l e , PJ. 3, fig . 1) paper. 

Material. One spec imen from Ellef Ringnes Is land (holotype). 
Two juvenile spec imens from Amund Ringnes Is la nd co llected 
a t Lat. 78° 38'20"N, Long. 9r 56'W. One spec imen from the 
Khatanga Depression, north e rn Siberia (Shulgina, 196 5, PJ. IV , 
fig. 1, only thi s specimen). 

Locus typicus. Ellef Ringnes Island of the Sverdrup 
Archipe lago, N.\V.T. Exac t locali ty unknown. 

Stratum typicum. Upper Dee r Bay Formation , beds s ituated 
ea. 60 m stratigraphi ca ll y below the contact with th e 
lsachsen Format ion. 

Diagnosis. A la rge-sized (the largest phragmocone is 
est imated to have max imum she ll diameter of a t least 
200 mm) Ringnesi ce ras sensu stricto species which differ s 
from other representatives of the genus in more pronounced 
forward bends of seconda ry ribs in the venter of in termed ia te 
whorls. Furthermore, R. (R.) tozeri n. sp. differ s from th e 
comparably large R. (R.) pseUdOj?Oiyptychum n. sp. in the 
a pprec iab ly more narrow and deeper umbili c us a nd the 
presence of only three auxilia ry lobes in the advanced 
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FIGURE 6. Three adjacent external suture lines of the holotype of Ringnesiceras (Ringnesiceras) tozeri n. gen. et n. sp. figured 
by Jeletzky ( 1973, Pl. 2, fig. la) at approximate whorl diameter of 79.7 mm, x 1.4. Abbreviations as in Figure 2. 

ex terna l sutu re I in e . From equivalent growth stages of ~ 
(R.) amundense n. sp. R. (R.) tozeri n. sp. differs in the more 
slende r, adventrall y narrow~whorl cross- section a nd 
apprec iab ly more na rrowl y rounded venter (compare Jeletzky, 
1973, PI. 2, f ig. lb , l e with PI. I, fig. 2b of this pape r). 

Remarks. R. (R.) tozeri n. sp. is the yo ungest known 
representative ()"[R;ngne"Siceras and at the same time th e 
youngest rep resentative of the family Olcostephanidae known 
in the Valanginian rocks of Sverdrup Basin. None of the other 
two presently known Ringnesiceras sensu stricto species was 
found in the Tozer i-Beds . Th e material now ava il able is 
scarce and fr ag mentary but the younge r age of the specimens 
avai lable in combinat ion with the distinctive morphology of 
R. (R.) toze ri n. sp. leaves no doubt about its being an 
independent species. 

Th e holotype which was figured by Jeletzky ( 197 3) 
under the name of Polyptychites (Di chotom ites) aff. 
bidichotomus is not reproduced in this paper. This specimen 
exposes only parts of two intermed iate, fully septate whorls. 
The previous inte rmediate and juven il e whorls are only 
observable in c ross- section . Th e only except ion is the 
ea rliest preserved whorl, of whi c h only the impression of the 
venter is preseved (J e le t zky, I 97 3, PI. 2, fig. I c ). However , 
most of juvenil e g rowth stages concea led in the holot ype a re 
well exposed in two small spec im e ns found on Amund Ringnes 
Isl and and figu red herein (PI. 2, figs. 3a, b , 4a-c). These 
specimens a re ass igned to R. (R.) tozeri n. sp . as the shape 
and proportions of their cross-sec tions a re c lose ly similar to 
those of the correspond ing whorls of the holot ype. 
Furthermore, they were found at abou t the same level as th e 
holotype. These two juven ile specimens exhibit only the 
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beginning of the s imbirskitinid sculptural growth stage near 
their oral ends (PI. 2, figs. 3a, 4b) where the simbirskitiform 
primaries a nd tubercles are either feebly developed or only 
suggested . Th e extent of this s imbirskitinid growth stage and 
the morphology of its principal part remain unknown as 
neither the simbirskitiform primaries nor the simbirskitiform 
tubercles persist onto the inne rmost intermedia te whorl fully 
exposed in the holotype (Jeletz ky, 1973, PI. 3, fig. 1). This 
whorl is a lready ornamented by typical polyptychitinid bullae 
a nd rib bundles similar to those exposed on the equivalent 
growth stages of R. (R.) pseudopolyptych um n. sp. 

The ammon ite figured in Plate IV, figur e I of Shulgina's 
(I 965) paper a nd misinterpreted as Homolsom ites bojarkensis 
is a typical representative of ~ (R.) tozeri n. sp. This is 
indi cated by the presence of well-developed umbili cal bull ae 
in combinat ion with a na rrow a nd deep but not involute 
umbilicus and the polyptychitinid external suture lin e . The 
last is similar to that of R. (R.) tozeri n. sp. in the general 
appea rance of lobes and sadd~distinctly suspensive 
charact e r of th e aux iliar y part a nd presence of only three 
aux ili a r y lobes . The biostratigraphic implications of this 
finding a re discussed in the stratigraphic section (p. 16). 

Stratigraphic relationships and age. On Amund Ringnes Isl a nd 
R. (R.) tozeri n. sp. was so far found only in beds 2 and 4 of 
Kemper (1977, Fig. 3; this paper, Fig. 1). The holot ype found 
on Ellef Ringnes Isla nd is derived from an approximately 
equ ivalent inte rval, judging by its re corded stratigraphic 
position about 60 m below the contact with the Isa c hsen 
Formation. For further details see the desc ription of 
Ringnesiceras (Ringnesiceras ) tozeri fauna in the 
stratigraphic section. 



Ringnesiceras (Elleficeras) n. subgen. 

Type species. Ringnesiceras (Elleficeras) eJJefense n. sp . 

Origin of name. From the occurrence of the type species on 
El lef Ringnes Island of Sverdrup Archipelago, N. W. T. 

Diagnosis. A subgenus of Ringnesiceras characte rized by 
slender and high, discus-like shaped whorls, except for the 
ear ly juvenile growth stages, and a narrow umbili cus . The 
generally speaking Dic hotomites- or Homolsomites-like 
ribbing habit includes fine si mbir skit iform primary ribs and 
tubercles in late juvenile a nd early intermediate growth 
stages. The external suture line has four auxi lia ry lobes. 

Remarks. Like the subgenus Ringn es iceras sensu stricto, the 
subgenus Ellefice ras nov . is characte rized by a 
simbirskitiform development of primary ribs in t he la te 
juvenile and early inte rmediate growth stages. No 
polyptychitid umbili cal bullae occur in these growth stages . 
Instead we observe adu mbili call y extended primary ribs with 
their tubercle-like greatest e levations not near the umbi li cal 
shoulders but apprec iably farther adventrally. These primary 
ribs extend direct ly into one of the secondary ribs. Other 
secondaries spli t off from them whenever they a re not 
intercalated between the rib bund les . The point of 
subdivision of primary ribs is s ituated on the lower flank a t an 
appreciable distance from the umbilical shoulder. 

In sp ite of the fact that not al l of these primary ribs 
have a simb ir sk itiform tuberc le near th e ir subdivision into 
secondary ribs, they differ fundamentally from those of the 
genera Polyptychites, Dichotomites and Astieriptychites . 
These genera possess umbilical bullae in a ll late juvenile to 
adu lt growth stages, including those equivalent to the growth 
stages where simbirskitiform ribs and tubercles occur in 
Ellef iceras . These bullae, which tend to be more or less 
comma shaped, a re su pe ri mposed on the ventral shoulder and 
the secondary ribs arise directly out of them. 

A diametrically opposed development occurs in the 
superficially simila r Homolsomites ex gr. guatsinoensis (see 
Je letzky, 1965, PJ. XX, figs . 2-7, 13-15) in which ne ither 
bullae nor simbirskitiform primary ribs are present. The fine 
and low primary ribs of these Homolsomites bifurcate or 
subdivide irregu lar ly rather high on the f lank . In the 
advanced growth stages these r ibs commonl y subd ivide above 
the middle of the f lank. In combi nation with the greater 
number of auxiliary lobes and the markedly ascendant 
orientation of the external suture line, these sculptural 
differences assert that Homolsomites is a c rasped itid 
homeomorph of Elleficeras subgenus novum. 

The su ture line of EJJe f iceras differs le ss from that of 
the superfic ia ll y similar Dic hotomites, as for example D. 
(Prodichotomites) perovalis (Koenen), than it does from th a t 
of Homolsomites. Elleficeras has only four a uxiliary lobes 
a nd its external sutur e line is suspensive ra ther th a n 
ascendant and so rather like that of Dic hotomites . In spite of 
the fact that th e diagnostic features of Ellefice ras only 

· become evident by thorough study, it obviously is a close a lly 
of Ringnesiceras ;l. gen. which is only superfic ia ll y similar to 
some Prodichotomites and Homolsom ites. As a lready 
mentioned in the description of Ringnesiceras n. gen., 
Elleficeras appears to be a n offshoot of its principal lineage 
designated he rein as subgenus Ringnesiceras sensu stricto 
(Fig. 8). Elleficeras is accordingl y considered to be but a 
subgenus of Ringnesiceras n. gen. 

The subgenus El leficeras is so far only known from the 
upper Deer Bay Formation of Sverdrup Basin. However, it 
may occur in Valanginian rocks of the Petchora Basin in 

Central Russia. It is possible, namely, that "Olcostephanus" 
petsc horensis Bogoslowsky a nd "0." cf. bidichotomus 
Bogoslowsky, which are two of the most commonly c ite d late 
Valanginian fo rm s of that region, a re Elleficeras rather than 
Dichotomites or Homolsom ites. These two species are 
consistently placed into Dichotomites in the Russian (e.g. 
Saks et al., 1965; Saks and Shulgina, 1 974; Shulgina, 1 978) and 
West European (e.g. Frebold, 1929) literature s ince the 
erection of that generic name by Koenen ( 1909). However, 
Jeletzky ( 1973, p. 73) conc luded that "0." petschorens is is a 
Homolsomites ex gr. H. guatsinoensis (Whiteaves) because of 
the presence of at least four a uxili a ry lobes in it s advanced 
external su ture line . So fa r as the shape and proportions of 
intermediate and early whorl s of the a mmonites assigned to 
"Olcostephanus" petsc horensis and "0." cf. petschorensis by 
Bogoslowsky (1902, PJ. XII, figs. 1-4) are conce rned , they 
could well belong to Elleficeras ex aff. I: ellefense n. sp . 
However, none of these specimens exhibits simbirskitiform 
pr imary ribs, and bullae diagnostic of this genus. 
Furthermore, the fine primary ribs of smalle r specimens (e. g. 
Bogoslowsky, 1902, PJ. XII , figs. 2a, 3a, 4a) tend to bifurcate 
or to su bdivide irregularl y higher upfl a nk than those of 
EJJeficeras e llefense n. sp . In view of these appa rent 
morphologica l distinctions of "0." petschorensis and "0." cf. 
petschorensi s from the Canadian Ellefice ras and because of 
unavai lability of a ny com parat ive material of these forms, 

·the writers feel una ble to determine them gene rical ly. 

"Olcostephanus" cf. bidichotomus of Bogoslowsky ( 1902, 
PJ. 13, fig . la- le) is a mu ch more Ellefice ras e ll efense-like 
fo rm in regard to th e above c riti cal morphological featu re s 
(see the desc ri ption of E. eJJefense n. sp. fo r fu rther details). 
It is accordingly assigned tentatively to this Canadian 
species. 

The probabl y presence of the subgenus Elleficeras in the 
upper Valanginian of European Russia (Petchora Basin) 
suggests that this presumably e ndemic Canadian subgenus has 
a n extensive geograph ical range a nd so is an important 
interregional inde x fossi l of the equivalents of Ringnesiceras 
(Ringnesice ras ) pseudopolyptychu m-Beds. 

Ringnesiceras (Ellefice ras) eJJefense n. sp. 

Plate 1, figure 3, Plate 2, figure l a, b, Fig. 7 

? 1902 Olcostephanus cf . bidichotomus 
p. 43-45, 131-132, Plate XIII , figures l a-l e . 

Bogoslowsky, 

Holotype. Specimen GSC 61757 reproduced in Plate 1, 
figure 3, Plate 2, fi gure la, b. 

Material . Two specimens (GSC 61767, 61768) from the upper 
Deer Bay Formation on Ell ef Ringnes Isl and . One specimen 
(see synonymy) from the Valanginian of the Petchora Basin. 

Locus typicus. Ell ef Ringnes Island, 13 m southeast of 
Isachsen Weather Station; Lat . 78°43'N, Long. 103°00'W. 

Stratum typicum . Basal 
Vala nginia n. 

Amunde nse-Beds. Upper 

Diagnosis. Elleficeras species which differs from the only 
other known, informal ly described species (Elleficeras n. sp. 
indet.) in relatively coarser ribbing habit. 

Remarks. The holotype is a phragmocone without any trace 
of the body chamber. It reveals the morphology of two 
whorls, the a doral of which appears to be the penultimate 
whor l. The lesser part of the preceding third whorl is 
observable withi n the second whorl . This only partly visible 
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third whorl is still wider than high while the other two are 
slender and higher than wide. The relative slende rness of the 
whorl increases in the course of the ontogeny. The whorl's 
c ross-se ction is rounded-triangular with distinctly convex 
flanks (PI. 1, fig. 3). The greatest width of the whorl occurs 

w 
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FIGURE 7. External suture line of the holotype of 
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Ringnesiceras ( Elleficeras) ellefense n. gen. et n. sp. 
reproduced in Plate 2, figure lb at approximate whorl 
diameter of 30 mm, x 4 (approx.). Abbreviations as in 
Figure 2. 

near the broadly rounded umbilical shoulder. Therefrom it 
dec reases all the way upflank to the narrowly a rc hed venter. 
The narrow umbilicus is shallow and its low walls are 
distinctly convex. However, the umbili c us is step-like rather 
than funnel-like as the last whorl covers only about 77 per 
cent of the preceding whorl. Most of the external suture line 
is direc ted subradially. The suture has four au xiliary lobes in 
addition to two lateral lobes and its au xilia ry part is 
somewhat descendant. 

The second last preserved whorl is ornamented by a t 
least twenty-two primary rib~ which begin on the outer third 
of the umbilical wall. These ribs a re low on the umbilic al 
shoulder and become higher further upflank. The greatest 
height is attained near the place where the secondaries split 
off (PI. 2, fig. l a , lb). However, the ribs do not become 
markedly tubercula te even at that place, so that their overa ll 
appearance can only be defined as feebly simbirskitiform. 
The aptness of this definition is further stressed by the fact 
that the primary ribs are rela tively short and extend only a 
small distan ce toward the middle of the flank. In spite of 
these qualifications, the presence of simbirskitiform primary 
ribs instead of bullae is obvious. These primaries are 
approximately radially oriented to the end of the second last 
preserved whorl. 

The primary ribs are still simbiriskitiform on the 
adapical part of the last preserved, presumably penultima te 
whorl. However, they acquire a slight comma-like bend at 
the umbilical shoulder in this segment. Farther adorally the 
primary ribs become more and more bullae-like to the ora l 
end of the whorl. This attests that R. (E.) ellefense n. sp. 
exhibits the same rec urrence of umbilica11iLillae in the adult 
growth stage as the previousl y desc ribed spec ies of the 
subgenus Ringnesiceras. 

The secondary a nd tertiary ribs a re relatively coarse for 
the subgenus; they bend forward marked] y on the venter. On 
the preserved penultimate whorl the rib bundles consist of 
two secondary ribs of which either both or the posterior only 
bifurcate again. The tertiary ribs subdivide at various levels 
within the adventral half of the flank. Bifurcating 
intercalated ribs occur between the rib bundles on the first 
half of the adoralmost preserved whorl. Then the bundling of 
ribs becomes disorganized on the adoralmost quarter of that 
whorl. This indicates an advanced age of the holotype whic h 
apparently includes most of the penultimate whorl (i.e. to the 
point closely before the beginning of the body chamber). 

The unfigured second Canadian representative of R. (E.) 
ellefense n. sp. is a deformed fragment which is larger but 
more narrrowly umbilicate than the holotype. This already 
bullate fragment exhibits rib bundles with three secondary 
ribs which bifurcate again in the middle part of the flank. 
This fragment is assumed to be a morphologically extreme 
variant of R. (E.) ellefense until its status is clarified through 
the discovery of additional better preserved material. 

The writers place the only figured representative of 
"Oicostephanus" cf. bidic hotomus Bogoslowsky, 1902 
tentatively into the synonymy of R. (E.) ellefense n. sp. 
because of its far-reaching similarity----to the Canadian 
holotype in most taxonomically significant features. This 
specimen of "Oicostephanus" cf. bidichotomus of Bogoslowsky 
( 1902, PI. 13, figs. la-le) was placed in Dichotomites by 
Jeletzky (1973, p. 73) because of its polyptychitinid suture 
line whi c h is suspensive in the auxiliary part and apparently 
has no more than three auxiliary lobes. However, the 
distinctly elevated primary ribs of this form are elongated 
and straight to almost straight (Bogoslowsky, 1902, PI. XIII, 
fig. la). Furthermore, the adapicalmost of these ribs appear 
to exhibit tubercle-like elevations at the points of their 



subdivision. Finall y, the whorl shape a nd sculpture are 
similar to those of the Canadian holotype of R. (E.) ellefense 
n. sp. Unfortunately, the relevant fi gur e Of Bogoslowsky 
(1902 , PJ. XIII, f ig. la) is a line drawing , the accuracy of 
whi c h can onl y be teste d by in spection of the actual 
speci men . 

Stratigraphic r elationships and age. The Canadian re pre
sentatives of Ringnesiceras (Elleficeras) e ll efense n. sp. were 
found in those beds of t he Ellef Ringnes Isla nd Profile (i.e. 
Ke76/3/2 a nd 3) which appea r to be correl a tive with the basal 
pa rt of the Amundense-Be ds. Thi s correlat ion is based on 
their association with the earliest known re presentatives of 
Homolsomites c f. and a ft. H. guatsi noensis (for further 
details see the st rat igra phi cal section). 

BIOSTRATIGRAPHY 

The la te st ear ly and la te Va langinia n faunas di scussed 
below were obtained from onl y two c lose ly studied complete 
profiles of the upper Dee r Bay Fo rmat ion (Ke mpe r, 
1975, 1977) a nd a fe w isola te d fossi l loca lities which cannot 
be re lated st rat igraphicall y to the indi vidua l beds and un its of 
these prof il es . The refore, it is imposs ible to c laim a t this 
time tha t the disti nct ive am monite faunas recogni zed in 
t hese profiles form th e bas is of widespread regional or 
interregiona l fossil zones. The be ds containing these faunas, 
therefore, a re designated informa lly as foss ilife rous beds (i .e . 
Pol yptychites (Pol yptych ites) t schekanowsk ii Beds). 
However, some of the di agnost ic a mmonites of these informal 
units a ppear to be present in contempora ry beds of dista nt 
boreal regions. It is expec ted according ly that most or a ll of 
the "beds" recogni zed he rei n will be recogni zed as reg iona l or 
interregiona l fossil zones in the future . 

Sequence of ammonite faunas in the studied 
uppermost lower and upper Valanginian 
profiles of Sverdrup Basin 

The depocentre of Sverdrup Bas in was situated in the 
a rea of Amund Ringnes Is la nd. The upper Va la ng ini a n 
sequence of the upper Dee r Bay Formation describe d by 
Kemper ( 19 7 5, 19 77) is well exposed in t he north western part 
of this isla nd . The foss ilife rous profile measured there is 
illustrated by the Figure !. Ellef Ringnes Isla nd was situated 
close r to the western ma rgin of th e bas in. The uppe r 
Va langinian prof ile measured there in the a rea situa t ed about 
13 km southwest of th e lsachsen Weather Station yielded 
important am monite fa unas . Thi s profi le is also iJJus tra t ed in 
Figure !. 

Pol yptyc hites (Polypt ychites ) tsc heka nowskii faun a 

The most abunda nt a mmonite fa una of Amund Ringnes 
Island was found in beds 8- 9 of thi s profi le (Fig. 1 ). The 
prese nce of huge Polyptychites (Pol yptychites) 
tschekanowsk ii Pavlow in the bed 8 indicates e ither th e latest 
early or earliest la te Va la ngini a n age of this fauna as this 
Arct ic spec ies is very closely related to P . (P.) sphaeroidalis 
of northwestern Germany . The latter species c haracte rizes 
the topmost pa rt of the lowe r Valanginian but ranges up into 
the basal upper Valanginia n Hollwede nsis Zone (Ke mpe r, 
1976). Thi s conclusion is confirmed by the discovery of one 
spec imen each of Pol ypt ychites (Pol yptyc hites) aft. 
sphaeroidalis a nd Dic hotomites (Prodichotomites) 
hollwedensis Ke mpe r, 19 78 on Amund Ringnes Island. The 
exact st ratigra phic position of these two specimens in t he 
profile is not known . However , they a re believed to be 

derived either from bed 8 or from bed 9 because of the 
geographic position of their localities. These two beds 
represent accordingly the boundary beds of the lower/upper 
Valanginian. They a re designa ted here with the Polyptyc hites 
(Pol ypt ychites) tsc hekanowskii beds. 

The Tschekanowskii Beds contain a n association of true 
Pol yptyc hites whic h a re c haracte rize d by exceptionally la rge 
dimensions [e.g. the still undescribed P. (P.) ba lkwiJJi n. sp.). 
The most distinctive species is PolyptYc hltes (Pol yptychites) 
canade nsis n. sp . desc ribed and figured in this report (PJ. 1, 
fi g . l a -b). Other a mmonites of this fauna, suc h as 
Amundipt ychites sverdrupi n. sp. (PJ. 3, fig. 1, PJ. 4, fig. 1) 
a nd other sti JJ undescribed a lli ed forms (e.g. PJ. 3, fig. 2a-c ), 
a lso reach a large s ize . These a mmonites a re presumably 
descend a nts of Astieriptychites (Fig. 8). 

Ringnesiceras (Ringnesiceras) pseudopolyptychum fa una 

Some of the exceptionall y la rge sized ammonites occur 
a lso in bed 7 overlying the Polyptyc hites (Polyptyc hites) 
tsc heka nowskii Beds on Amund Ringnes Island. These include 
P. (P.) canadensis n. sp. and the sti ll undescribed P. (P.) 
ba lkWTili n. sp. Howeve r, be d 7 is characterized by the 
presence of other me dium to la rge am monites with high and , 
in the advanced grow th stages, sle nde r whorls c ombined with 
na rrow umbilicii. One of these a mmonites is described herein 
as Ringnesiceras (Ringnesice ras) pse udopolyptyc hum n. sp. 
(PJ. 2, fig. 2a-c ). Thi s species is a re presenta tive of one of 
several groups of olcoste phanid ammonites whi c h possess 
polyptychitin.id rib bund les fo r which Polyptychites 
(Po lypt ychites) pol yptychus was named [see description of P . 
(P.) pse udopolypt ychum for furthe r de t ai ls]. 

No re prese ntatives of Homolsomites were found in this 
bed . The unfossi l iferous basal pa rt of the Ellef Ringnes 
prof il e underl ying it s Beds-4 to-1 (Fig. 1) appea r to be 
equi vale nt to bed 7 of the Amund Ringnes pro fil e . The 
a mmonite fauna of bed 7 is designated herein as the 
Rin nesice ras (Ringnesiceras) pse udopolypt ychum faun a 
Fig . 1 ). The informa tion a bout the age of thi s regiona l 

a mmonite faun a a nd its bed in the Sverdrup Basin is provided 
by its direc t supe rposition on beds 8- 9 containing 
Pol ypt ychi tes (Pol yptyc hites) tsc hekanowskii a nd designa ted 
earli er as Tschekanowsk ii Beds. These stratigraphic 
re lationships indicate th e a pproxi mate correspondence of the 
Ringnes ice ras (Ringnes ice ras) pse udopolyptyc hum Beds to the 
HoJJwedensis-Polytomus Zone of the Lower Saxonian Basin 
a nd, therefore, t o the lower pa rt of the Dichotom ites Beds 
(Fi g. 9). 

In the USSR, the lowe rmost upper Va langinian 
Pol yptychus Zone is mostly recognized on the Russia n 
Pl atform (Saks et a l., 1965). However, it must be even more 
valid for the Petchora Basin where the types of Polyptychites 
(Pol ypt ychites) pol ypt ychus (Keyserling , 1846) we re found. 
The Polyptychus Zone is not recognized in the Arc ti c Basins 
of the USSR in spite of the fact that ~ polyptych us" (in pa rt 
designated as ~ ex gr . pol yptyc hus") is being ex pressly cited 
(Klimova, 1960; Saks and Shulgina, 1974; Sc hul gina, 1978) 
therefrom. The a mmonites assoc iate d with these P. (P.) 
pol yptychus-like fo rm s a re des ignated as Dic hotomiteS; 
Prodic hotomites, "Neoc rasped ites" and Boc hianites (Shulgina, 
1978). Some of these associated ammonite spec ies are 
presumabl y c onspec ific with the species of the lower 
Dic hotomites Beds of northwest ern Germany. Therefore, the 
above-mentioned P . (P.) polyptyc hu s-like ammonites of the 
Arcti c regions of USSR occur in beds of def inite ly early late 
Va la nginian age roughly corresponding to the 
Pseudopolyptychum- Beds of the Sverdrup Basin. 
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FIGURE 8. Assumed phylogenetic relationships and migra tions of the latest early and late Valanginian olcostephanid genera of 
Sverdrup Basin. 

The wr ite rs are unce rta in whether or not these 
references to P. Q::2 polyptyc hus, which are so com mon in the 
Russian literatu re, pertain to the true P . Q::2 polyptyc hus 
(Keyserling, 1846) or rather to the Ringnesi ce ras 
(Ringnesiceras) pseudopol yptychum n. sp. The uncertainty of 
the Russian workers, commonly expressed in the use of 
prefixes "aff." or "cf.", suggests t hat at least these citations 
may refer to R . (R.) pseudopolyptychum n . sp. This suspicion 
is strengthened by the circumstance that the Russian workers 
consistently c ite P. Q::2 polyptychus and c lose ly a ll ied 
Po!yptych ites forms from the a bove-mentioned lower upper 
Valangi nian beds overlying those containing all other 
Polyptychites sensu stri cto forms. This always was, a nd still 
is, incomprehensible to West European a nd North Ame r ican 
specialists as ammonites resembling f.: Q::2 polyptychus are 
consistently absent in the corresponding beds of their 
countries (i.e. unti l the discove ry of such ammonites in the 
Sverdrup Basin) while being present in the underlying lower 
Valangin ia n beds . 

The discovery of ammonites w1th a PolyptychJ tes 
(Polyptychites) polyptychus-like rib bing habit m the 
lowermost upper Valangian beds of Sverdrup Bas in suggests 
that some at least of the f.: Q::2 polyptychus-like ammonites 
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of northern Soviet Union belong to Ringnesiceras 
(Ringnesiceras) ex gr. pseudopolyptychu m instea d of being 
rep resentatives of t rue f.: (P.) polyptych us (Keyse rling, 1846). 

Ringnesice ras (Ringnesiceras) amundense fauna 

The next you nger am monite fauna of Amund Ringnes 
Island occurs in bed 5 of Kemper ( 1977, Fig. 3; this pape r , 
Fig. 1). This faun a was not found in Kempe r's profile 
measured on Ell ef Ringnes IsJand. However , it may be 
represented by the Beds- 4 to-1 and +I to + 7 inclusive of this 
profile (Fig . 1 ). 

The most character istic a mmonite of bed 5 is 
Rin nesice ras (Ringnesice ras) amundense n. sp . described 
herein PI. 1, f ig . 2a, b). This spec ies, which is easi ly 
dist inguishable f rom the preceding and fo ll owing 
Ringnesiceras (Ringnesice ras) species, appears to be 
restr icted to this bed. However , one specimen of the older R. 
(R.) pseudopolyptyc hum n. sp. was found in bed 5 a nd others 
were found in the appa rently cor re lative beds- 4 to- 1. 
Ringnesice ras (Ringnes ice ras) amundense is designated as the 
name fossil of this fauna. 
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FIGURE 9. Succession and cor re la tion of the latest early and late Valanginian ol costephanid faunas of t he Sverdrup Basin. 

The i\mundense faun a is c haracterized also by the fi r st 
appea rance of t ypical representat ives of Buchia crassicollis 
(Ke,serling) which are figured in Plate 4, figu res 2, 3 of this 
pa per . This Buchia form is rest r icted to bed 5 on Amund 
Ringnes Isl and where it is ra re . However, it ranges we ll 
a bove the assu med equ ivalents of th is bed on Ellef Ringnes 
Isl a nd (i .e . Beds- 4 t o-! ; see Fig . I) where it is much more 
common . These assumed equivalents of bed 5 also conta in 
Ringnesiceras (E IIef iceras) el lefense n . sp . described here in 
(Pl. 2, fig. la , b) and othe r stil l undescribed representatives 
of this subgenus. Homolsomites c f. and aff. !i:_ guatsinoensis 
(\Vh iteaves) figured by Je letzky (1 964, PI . XI, f ig. 7, Pl. Xll , 
fig . 4, Pl. Xlll , fig . 6a- 6c ) occu r rarely in beds 5 and 6 of 
r\mund Ringnes profile but is rather more common in 
presumabl y equ ivale nt beds on Ellef R ingnes Island (Fig. 1 ). 
This first a ppearance of Homolsom ites seems to represent 
a n important biochronological datum level in the Sverdrup 
Basin . lt appears t o coinc ide a pprox imate ly with the 
boundary between the Pseudopo lyptychum - and Amu ndense
Beds as defined earlier in t his section and helps to 
differentia te thei r ammonite faunas . The prese nce of 
Homolsomites permit s the cor re la t ion of t he Amundense- Beds 
with the lower, but presumably not t he lowermost, part of 
Homolsomites guatsi noensis and Buch ia crassicol l is Zone of 
weste rn British Colu mbia and Pacific States of U.S .A. (see 

J e letzky, 1965; 1973, p. 72, F ig. 3 for fu r the r detai ls). In 
terms of t he broad Buc hi a a nd ammon ite zones proposed for 
t he Va langini a n rocks of Sverdrup Bas in and the Arct ic 
main la nd of Canada by Je le t zky (1973 ), the Amundense - Beds 
appear to correspond to t he lower but not the basal part of 
the Homolsomites aff. gua t si noens is Subzone of the Buchi a 
ex gr . in fla t a- sublaev is Zone . Because of a n e nti rely Arc ti c 
cha racte r of t he o lc ostephanid ammoni tes of the Amundense 
fauna , it cannot be correlated direct ly with a ny of the 
Dichotom ites zones recent ly proposed by Kempe r (1 978 ) fo r 
the Dic hotomites Beds of No rthwest Ge rm a ny. However, it 
is possib le to cor re late th e Amundense fa una wit h the 
uppe r par t of the so-call ed Polyptychites polyptychu s a nd 
Dichotom ites n . sp. zones of the European Russ ia a nd 
Nor the rn Sibe r ia (see J e le t zky, 1973, Fig . 3, 
g raphs, 6, 5). This is suggested, in pa r t icular, by the presence 
of Ringnesiceras (R in nes ice ras ) pseudopolyptychum n. sp . 
a nd Ringnes ice ras Ell ef ice ras) e llefense n. sp. in t hi s fau na . 
As a lready me nt ioned, the writers believe that a t leas t some 
of the am monit es identified as f: if:2 polypt ychus by Russ ian 
workers act ua ll y belong to t he Canadi an R . (R. ) 
pseudopolyptychum. Fu rt he rmore, R . (E.) el lefense n. sp. 
may be a close al ly of R. (E.) petschore nse (Bogoslowsky, 
1 902) which occurs in t he Polyptychites polyptychus and 
Dichotom ites spp. zones (see p. I 1 fo r furthe r detail s). 
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Ringnesiceras (Ringnesice ras) tozeri fauna 

The youngest late Valanginian ammonite fauna of the 
Sverdrup Basin was found in beds lt and 2 of the Amund 
Ringnes Island profile (Kemper, 1977, Fig. 3; this paper, 
Fig. I) where it is separated from the Amundense-Beds by 
about 30 m of ammoniteless shale. This Ringnesiceras 
(Ringnesiceras) tozeri fauna is also known in the Ellef 
Ringnes Island profil e where it occurs about 60 m 
stratigraphically below the top of the Deer Bay Formation 
(Jeletzky, 1973, p. 50, expl. of PJ. I, fig. I). The most 
diagnostic fossil of this fauna is Rin nesiceras (Ringnesiceras) 
tozeri n. sp. described by Jeletzky 1973, PJ. I, fig. la, lb, 
PJ. 2, fig. la-Ic, PJ. 3, fig. I) under the name of Polyptychites 
(Dichotomites) aff. bidi c hotomus (Leymerie). Two small 
specimens are figur e d herein (PJ. 2, figs. 3, lt). Ringnesiceras 
~ tozeri n. sp. is designated as the name fossil of this fauna 
which otherwise contains only Homolsomites cf. and aff. H. 
guatsinoensis (Whiteaves) and numerous Buchia ex gr. inflat-a= 
sublaevis. The latter include B. crassicOiTISScilida (Lahusen) , 
B. n. sp. aff. inflata (Toula) and B. bu!Joides (Lahusen). The 
youngest known ammonites of the Tozeri fauna were found 
about 60 m below the top of the Deer Bay Formation in both 
profiles (Jeletzky, 1973, p. 50; Kemper, 1977, Fig. 3). 

Because of the presence of Homolsom ites cf. and aff. 
H. guatsinoensis (Whiteaves) and Buchia crassicollis solida 
\Lahusen), the Tozeri faun a can be correlated with the upper, 
but perhaps not the uppermost, part of the Homolsomites 
guatsinoensis and Buchia crassicoJJis fauna of western British 
Columbia and the Pacific States of the U.S.A. (see Jeletzky, 
1965; 1973, p. 72, 73, fig. 3 for further details). According 
to Jeletzky ( 1973, p. 72, Fig. 3), the Homolsomites 
guatsinoensis and Buchia c rassicollis Zone of the Pacific 
Slope of North America does not include the uppermost 
Valanginian beds and this idea is accepted as valid by the 
writers. 

In terms of the broad Buchia a nd ammonite zones 
proposed by Jeletzky (1973) for the Valanginian rocks of the 
Sverdrup Basin and the Arctic mainland of Canada, the 
Tozeri-Beds correspond to the upper part of the 
Homolsomites aff. guatsinoensis Subzone of the Buc hia ex gr. 
inflata-sublaevis Zone. 

Like the underlying Ringnesiceras (Ringnesiceras) 
amundense-Beds, the Tozeri-Beds contain an ammonite fauna 
which does not have any species in common with the upper 
Valanginian beds of Northwest Europe. Where the 
Valanginian basins of northwestern Europe are concerned, it 
is only possible to suggest that the Tozeri-Be ds must 
correspond to part or all of the upper Dichotomites-Beds as 
defined recently by Kemper ( 1976, 1978). It is unlikely that 
the Tozeri-Beds include equivalents of the next younger 
"Astieria"-Beds which are of youngest late Valanginian age 
according to Kemper ( 1976, 1978) but this correlation cannot 
be ruled out at present because of the uncertain position of 
the Valanginian/Hauterivian boundar y in the Sverdrup Basin 
(Jeletzky, 1973; Kemper, 1977, p. it, 5, Fig. 3). 

The absence of Ringnesiceras (Ringnesice ras) 
pseudopolyptychum n. sp. and represe ntatives of the subgenus 
Elleficeras nov. in the Tozeri-Beds suggest their being 
younger than any part of the Polyptychus and Dic hotomites 
spp. zones of European Russi a and Northern Siberia. The 
Tozeri-Beds are, therefore, correlated tentatively with pa rt 
or ?all of the next younger Homolsomites bojarkensis Zone of 
these regions. This correlation is supported by the close 
affinity of Homolsomites aff. guatsinoensis (Whiteaves) to H. 
bojarkensis Shulgina, which was already stressed by Jel e tzky 
( 1973, p. 73). Furthermore, the Homolsomites boja rkensis 
fauna includes at least one specimen of Ringnesiceras 
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(Ringnesiceras) tozeri n. sp. reproduced by Shulgina (1965, 
PJ. IV, fig. I). As already pointed out in the desc ription of R. 
(R.) tozeri n. sp., this specimen has the ribbing habiT;" 
umbili cus and external suture line of this Ringnesiceras 
species and so has nothing to do with the holotype and other 
representatives of Homolsomites bojarkensis Shulgina ( 1965) 
reproduced in her Plate I, figures la , lb; Plate 11, figure 1, 
Plate Ill, figures la-ly. 

The Homolsomites bojarkensis Zone is assumed to be of 
an early Hauterivian age by all Soviet workers (e.g. Saks and 
Shulgina; 1971+; Gol'bert et al., 1977; Shulgina, 1978). The 
improbability of this correlation was already stressed by 
Jeletzky (1973, p. 73). The new fossil evidence presented 
above confirms his conclusion and permits a definitive 
correlation of the North Siberian and the Central Russian 
Homolsomites bojarkensis Zone with part or all of the late, 
but apparently not the latest (Jeletzky, 1973, p. 73, Fig. 3), 
Valanginian Ringnesi ce ras (Ringnesice ras) tozeri-Beds of the 
Sverdrup Bas in. 

Valanginian/Hauterivian boundary beds 

The age and correlation of the uppermost 60 m of the 
Deer Bay Formation, which did not yield any ammonites, have 
already been discussed by Jeletzky (1973, p. 72, 73, Fig. 3) 
and Kemper ( 1977, p. 5, 6, Fig. 3). The writers are unable to 
add anything essential to the information provided in these 
papers. 
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PLATE 1 

Polyptychites (Polyptychites) canadensis n. sp. Holotype . GSC 617 55. Upper 
Deer Bay Formation, Tschekanowskii- to Pseudopolyptychum-Beds, GSC 
loc. 93866 (=Ke76/ll/7-9). Transitional beds between lower and upper 
Valanginian, northwestern Amund Ringnes Island, Lat. 38°38'20"N, 
Long. 97°56'W. xl. 

Ringnesice ras (Ringnesiceras) amundense n. gen., n. subgen. et n. sp. Holot ype . 
GSC 61756. Upper Deer Bay Formation. Amundense-Beds, GSC loc. 93755 
(=Ke76/ 11 /5). Basal upper Valanginian, northwestern Amund Ringnes Island, 
Lat. 78°38'20"N, Long. 97°5G'W. xl. 

Ringnesiceras (EIIeficeras) ellefense n. sp. Ventral view of the specimen shown on 
Plate 2, figure 1, x 1. 





Fig. 1a,b. 

Fig. 2a-2c. 

Fig. 3a-3b. 

Fig. 4a-4c. 
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PLATE 2 

Ringnesiceras (Elleficeras) ellefense n. gen ., n. subgen. et n. sp. Holotype. 
GSC 617 57 . Upper Deer Bay Formation, basal Amundense-Beds, GSC loc. 93870 
(=Ke76/3/2). Upper Valanginian, Ellef Ringnes Island , 13 km southeast of Isachsen 
Weather Station; Lat. 78°43'N, Long. 103°00'W. Two lateral views, x1 (ventral 
view see PI. 1, figure 3). 

Ringnesiceras (Ringnesiceras) pseudopolyptychum n. gen ., n. subgen. et n. sp. 
Holotype. GSC 617 58. Upper Deer Bay Formation. Pseudopolyptychum-Beds, 
GSC loc. 9387 1 (=Ke76/3/4). Upper Valanginian. Ellef Ringnes Is land, 13 km 
southeast of Isachsen Weather Station; Lat. 78°43'N, Long. 103°00'W. 2a. Lateral 
view; 2b. Lateral view of the other flank; 2c. Ventral view. All photos xl. 

Ringnesiceras (Ringnesiceras) tozeri n. gen., n. subgen. et n. sp. Plesiotype. 
GSC 61759. A juvenile specimen. Upper Deer Bay Formation. Tozeri -Beds, GSC 
loc . 91297 (=Ke74/ 11 /2). Upper Valanginian, Northwestern Amund Ringnes Island; 
Lat. 78°33'20"W, Long. 97°56'W. 3a. Lateral view; 3b. Ventral view. Both 
photos, x 1. 

Ringnesiceras (Ringnesiceras) tozeri n. gen., n. subgen. et n. sp. Plesiotype 
GSC 61760. A juvenile specimen. The same horizon, fossil local ity and age as for 
the specimen reproduced in Figure 3. 4a. Lateral view; 4b. La teral view; 
4c. Ventral view. All photos x l. 





Fig. I. 

Fig. 2a-2c. 
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PLATE 3 

A mundiptych i tes sverdrupi n. gen. et n. sp. Holot ype. GSC 6176 I. Upper Deer 
Bay Formation. Tschekanowski i - to Pseudopolyptychum-Beds (transitional beds 
between lower and upper Valanginian), GSC loc. 937 53 (=Ke76/ ll /7 -9). 
Northwest ern Amund Ringnes Island; Lat. 78°3:3 '20"N, Long. 97°YJ'W. L at er al 
view, x0 .9. 

A mundiptych i tes aff. A. sverdrupi n. gen . et n. sp. GSC 6 1762. 
Upper Deer Bay Formation. Exact horizon unknown but the specimen is 
presumably deri ved from the Tschekanowski i- to Pseudopolyptychum-Beds 
(transi t ional beds between lower and upper Valangin ian), GSC loc. 85059. 
Northern Amund Ringnes Island, Ai rphoto A 16748- 40-(1 ), exact locality not 
known. Collec ted by the Mobil Oil Co. of Canada Ltd. Inter mediate whorl of an 
Amundiptychi t es form which differ s from equiva lent growth stages of the t ypical 
r epresentatives of !:_. sver drupi in much mor e pronounced sculpture, marked 
ador al bends of secondar y ribs on the venter and great er slenderness of the whorl. 
The earl y growth st age of!:_. aff. !:_. sver drupi, which is characterized by a broad, 
sem ic ircu lar c ross- section of the whorl (Figure 2c), ends earlier t han in the 
t ypical representatives of !:_. sverdrupi . The taxonomic signif i cance of these 
distinctions is uncertain. 2a. Later al v iew; 2b. Ventral v iew; 2c. Cross-sec tions of 
five intermediate and ear ly whorls. Note the contrast between the broad, 
semici rcular c ross-sections of the innermost three whorls and the higher than 
wide, wedge- l ike cross-sections of the outer two whor Is. 





Fig. la,b. 

Fig. 2a-2e. 

Fig. 3a-3e. 
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PLATE 4 

Amundiptychites sverdrupi n. gen. et n. sp. Holotype. GSC 61761. Upper Deer 
Bay Formation. Tschekanowskii- to Pseudopolyptychum-Beds (transitional beds 
between lower and upper Valanginian), GSC Joe . 93753 (=Ke76/ll/7-9). 
Northwestern Amund Ringnes Island. Lat. 78°38'20"N, Long. 97°56'W. la. Ventral 
view, x0.9 (see Pl. 3, figure I for the lateral view). Cross-sections of four 
advanced whorls and the ventral view of the fifth inner whorl; lb. Lateral view of 
the fifth inner whorl, x0.9. 

Buc hia crassicollis (Ke yserling, 1946) sensu stricto. Hypotype. GSC 61763. 
Upper Deer Bay Formation. From beds presumably equivalent to the Amundense
Beds of Amund Ringnes Island (lower upper Valanginian), GSC Joe . 93876 
(=Ke76/3/+7). Ellef Ringnes Island, 13 km southeast of Isachsen Weather Station. 
Lat. 78°43'N, Long. 103°00'W. A broad, oblique form, somewhat transitional to!:?_. 
crassicollis var. inflata (Lahusen, 1888). 2a. View of left valve from above; 
2b. View of right valve from above; 2c. Left lateral view of both valves; 2d. Right 
lateral view of both halves; 2e. Hinge margins and beaks of both valves viewed 
from above. All photos, xl. 

Buchia c rassicollis (Keyser ling, 1846) sensu stricto. Hypotype. GSC 61764. Same 
formation, beds and fossil locality as for the specimen reproduced in Figure 2. A 
narrow, straight form. 3a. View of left valve from above; 3b. View of right valve 
from above; 3c. Left lateral view of both valves; 3d. Right lateral view of both 
valves; 3e. Hinge margins and beaks of both valves viewed from above. All 
photos, xl. 






