
Vol. 27, No. 3 

ANDRZEJ GAZDZICKI & JERZY TRAMMER 

aCI. 
geologlca 

polonica 

WorszaWQ 1977 

fUS 
UNE 

I 

A contribution to Project 
"Trtasaic 01 the Tethus Reatm" 

The sverdrupi Zone in the Lower Triassic 
of Svalbard 

ABSTRACT: The ammonite Vavilovites afi. sverdrupi (Tozer), that is close to 
the index species of the sverdrupi Zone of the Upper Dienerian, is reported from 
the Lower Triassic (Vardebukta Formation) of the Bellsund area, Svalbard. 
Consequently, the problem of the Dienerian/Smithiart boundary in the area is 

discussed. 

INTRODUCTION 

During the IIIrd P6lish Paleontologtkal Expedition to Svalbard in 
1976, organized by ProfeSsor G. Biernat and led iby K. Malkowski, 
M. Se., ot . the Institute of Palebbiology of the PoliSh Academy of 
Sciences 1, an ammoIlliteVavilovites aff. sverdrupi (Tozer) was found 
at Reinodden Cape in vrestern Spitsbergen (Figs 1-~). This is the 
first record of the ammoIllite indicative of the Dienerian ' stage from the 
SvalbaTd archipelago. 

GEOLOGICAL SETTING 

The iIwestigated specimen (Pls 1-2) was found in Lower Triassic 
redimeruts cropping, out on eastern shores of Redherchefjorden, about 
300 m south of the Rei:nJOdden Cape (Figs 1 and a-:-4; cf. also R6Zycld 

1 The program and the first results of the Polish Paleontological Expeditions 
to Svalbard, ooganized in the yean; 1974-1976, are briefly ·presented by G. Bier­
nat in Acta Palaeonrol. Polon., Vol. 23, No. 2, 1978. 
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1959, P1. 5; Buchan & al. 1965, Fig. 1). The Lower Triassic sediments 
here comprise two lithootratigraphic formations: the Vardebukta anp. 
the 'Sticky Keep Formation. Within the former, 96 m above· the 
PermianlTriassic boundary there was found an ammonite-bearing 
horlrzon (Figs 3-4). In this horizon there sparsely occur large (10-12 cm 
in size) very poorly preserved, crushed and thus unidentifiable ammon­
ites. The ammonite described here, V. aff. sverdrupi (ToZer) was found 

TOR ELL 

LAND 

Fig. 1. Location of the Lower Ti"iassic sec1iiJon yielding VaviZovites ad'f. sverdrupi 
(Tozer) at Reinodden Cape (thick dot) !in the Bellsund area (inset shows its 
position in western Spitsbergen); RF Recherchefjorden. Slightly modified from -

Birkenmajer & Trammer (197'5) 

in rook debris at the base of that horizon (Fig. 4). The authors suppose 
that V. aff. sverdrupi (Treer) is derived from the ammonite-bearing 
horizon, as: 

(I) Up to the 'p!"esimt ammonites were not found in any other horizon .of 
the Lower Triassic from the Reinodden Cape; 
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{2) The mould of V. a.f.f. sverdrupi (Tozer) and rocks of the amomnite -bearing 
horizon are lithologically identical; 

(13~ The specimen here described as V. aH. sverdrupi (Tozer) and uniden-
1Jifiable ammonites from the ammonite-bearing horizon are characterized by 
simila r proportions (HID, U/D). 

Fig. 2. Landscape of Reinodden Cape in the Bellsund area with exposures of the 
Triassic deposits (cf. Text-fig. 1) 

The fossils are rare in the Vardebukta Formation at the Reinodden 
Cape, being represented by the ammonites (cf. Fig. 3), pelecypods 
including Myalina sp., Anodontophora sp. and other unidentifiable 
forms, as well as trace fossils Rhizocorallium sp. Ammonites aTe 
extremely scarce in the VardebUkta Forma tion. Up to the present only 
four species were recorded from the lower part of the forma tion 
(Tozer & Parker 1968; Korc'hinskaya 1971, 1972). 

STRATIGRAPHICAL REMARKS 

The upper part of the Vardebukta FOIrnlation was dated at the 
Dienerian on the baSlis of indirect evideIlJce (cf. Trozer & Parker 1968; 
Korchinskaya 1971, 1972). Moreover, a conodlont assemblage typical of 
the Dienerian was describ~d from Hornsund (Birkenmajer & Trammer 
19'75). Up to the present no ammonites were reported from these strata 
in Svalbaro. The ammonite Vavilovites aff. sverdrupi (Tozer) evidences 
that the Tocks yielding it belong to the sverdrupi Zone of the Upper 
Dienerian (cf. Tooer 1967, 1971). This is the second, afteT the oonodonts, 
direct evideIllCe for the Dienerian stage in Svalbaord. 
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The index species of the sverdrupi ZOI1le is not known !Tom the uppermost 
pal'lt of its type section {Tozer 1967). This cannot, however, be used for further 
precising the age of the ammonite from Svalbard as the collected specimen is 
interpreted only as affined to this species . . 

The position of the specimen . in the profile . makes it possible to 
analyse the probLem of the Dienerian/Smithian boundary iLn Svalbard. 
It;' was hitherto assumed that the boundary coincides with lithostrati­
graphic boundary between the Vard'ebukta and Sticky Keep Formations 
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Fig. 3. Lithological column of the Lower Triassic Vardebukta Formation near . 
. . Reinodden Cape 

1 ammonoid Vavtlovttes aff. sverdrupt (TOzer), 2 pelecypods, 3 trace fossils Rhizocoraztium 
sp., 4 silty shales; ' 5 pelecypod lumachelle with Anodontophora sp., 6 conglomerate, 
7 quartzitic sandstones, 8 sUtstones (occasionally slightly calcareous),· g siliceous sUtstones 

with cherts 

(Buchan & a~. 1965; T~er & Parker 1968; Korchinskaya 1971, 1972). 
The. main reason. for such an establishment of the b01ln.dary was the 
finding, at the base of the Sticky Keep Formation at RotundafjeUet, of 
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Euflem-ingites sp., an index ammonite of the Lower Smithian (Buchan 
& al. 1965, Tozer & Parker 1968). The data available show that, however, 
the boundary passes somewhere in the interval between the layer with 
V . aff. sverdrupi and that with Euflemingites sp. The boundary may 
therefore pass in the uppermost part of the Vardebukta Formation as 
well. A sudden appearance of numerous Smithian ammonIites at the 
base of the Sticky Keep Formation in some profiles (e.g., Bo tne!hei a , 
Sticky Keep and Rotundafjellet) is presumably related to favorable 
fades conditions. The aIllIYlOlnites, so rare in the Vardebukta Formation, 
are very common in the coeval strata of East Greenland or Ellesmere 
Island (Spath 1930, 1935; Torzer 1967). 

Fig. 4. Exposure of the upper part of the Vardebukta Formation near Reinodden 
Cape where Vavilovites aff. sverdrupi (To,zer) was found (arrowed is the 

ammonoid-bearing horizon; ct. Text-fig. 3) 

The occurrence of V. aff. sverdrupi in the Svalbard archipelago 
has also some more general implications as V. sverdrupi (Tozer), 'the 
index species of the sverdrupi Zone, was hitherto known from Canada 
only. At present it appears possible to distinlguish this zone also ' in 
Svalbard. This confilrm a more universal validity of Tozer's (1967) zonal 
scheme which was questioned by Kummel (1969) as not very useful and 
of local importance in the case of the Lower Triassic. 
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The genus Vavilovites · Torz.er, 1971, appears pandemic and indi­
cative of 1fue Dienerian stage. At present its records include (cf. Vavilov 
196~,Tooer . 1971): V. sverdrupi (Torer) ' from 1Jhe North America, 
V. tUTgidus (Popov) , V. verkhojarticus (Vavilov) and V.compressus 
(Vavilov) from Sdberia, V. markhami (Diener) from the Himalaya and, 

/ finally, . the here reported V. aff. sverdrupi (Tozer) from Svalbard. 

PALEONTOLOGICAL DESCRIPTION 

Family Proptychitidae Waagen, 1895 
Genus VAVILOVITES Torzer, 1971 

. Type species: Paranorites sverdrupi Tozer, 1963 

Vavilovites aff. sverdrupi (TozeT, 1963) 
(PI. 1, Figs 1-2 and PI. 2, Figs 1-2) 

Material: A single mould of phragmocone and a part of body chamber about a quarter of 
whorl long; original shell represented by small fragments only [ColI. No. ZPAL Am. ' 1111] . 
Dtme.nmons (in mm; . D diameter, H whorl height, W whorl width and U umbilical width) 

D · 
120 
98 

H 
55 
46 

W 
29 . 

25 

U 
25 
20 

HIP 
0.46 
0.47 

WIP 
0.24 
0.26 

UIP 
0.21 
0.21 

Description. - Specimen .large, 120 mm in size. Coiling involute; whorl 
sides weakly convex; whorls thickest in subumbilical area at a quarter of whorl 
height. Ventral side flattened-convex; separated from. whorl sides by fine ventra'l . 
!houlders with slightly rounded margins . and, therefore, subtabulate in character. 
Umbilical wall high, vertical, with upper margin rounded. Whorl sides smooth 
except for fine :growth lines visible in some places. Suture line (Fig. 5) ceratitic . 

. \ , 
I 
I 

Fig. 6 
External suture line of Vavilovites aff. 
sverdrupi (Tozer) at H = 52; nat. size 

Broad ventral lobe divided by high and wide medial saddle which, .in turn, is 
dilvided into two small lobes and -saddle s~rating them. Ventra[ and first 
laterall saddles are uniform in height and asymmetl'li<:al. Second lateral saddle is . 
smaller than the remaining ones. Lobes are clearly denticulate. First lateral 
lobe is the deepest. The suspensive lobe is partly obscure but one relatively 
well-developed and heavily denticulate auxiliary lobe is noted . 

. Remarks. -:-- The investigated specimen differs .from the representatives of 
VaviZovites sverdrupi (Tozer, '1003) in somewhat narrower whorls and more 
involute coiling. Tozer (11963) in diagnosis of the species V. sverdrupi did 'not 
precise the lowermostadmissible value of the WID ' ratio but it may be stated 
that . the Svalbard specimen is markedly flatter than all the specimens of Tozer. 
The Svalbard specimen i~ therefore interpreted as affiliated to V. sverdrupi 
. (ToZer). 



ACTA GEOLOGICA POLONICA, VOL. 27 A . GAZnZICKI & J. TRAMMER, PLo 1 

Vavilovites aff. sverdrupi (Tozer) ; Upper Dienerian, Reinodden 
Cape; Bellsund area, western Spitsbergen 

1 side view, 2 apertural view; nat. size 
Photos taken by S. K. Zieliilska 
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Vavilovites aff. sverdrupi (Tozer) ; Upper Dienerian, Reinodden 
Cape; Bellsund area, western ,Spitsbergen I 

1 side view, "2 vent.ral view; nat. size 
Photos taken by S. K. Zielinska 
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The specimens of V. sverdrupi (Tozer) with preserved shell (Tozer 1963; 
PI. 4, Fig. 6c) display well-defined ventral shoulders whilst those preserved · as 
moul~ have ventral shoulders less clearly marked (cf. Tozer 1967, PI. 4, Fig. 2a) 
similarly as in the case of the Svalbard specimen. 

. . 

Th~ Svaabard · specimen is somewhat similar to the representatives of the genus 
Proptychites Waagen, 1892, generally differing in subtabulate venter. The species Proptychites 
subdtscoides Spath, 1935, is characterized by similar ratios as the Svalbard form, differing 
in markedly smaller size (Spath 1935), whilst P. hiemaZts Diener, 1895, is characterized by 
more evolute coiling and less complex suture line (Diener 1895). Buchan & aZ. (1965) and 
Korchinskaya (1971, 1972) reported · P. cf. rosenkrantzi Spath, 1930, from the Vjlrdebukta 
Formation in Svalbard. According to Tozer & Parker (1968) this. form cannot be positively 
identified with P. rosenktantzi Spath. The specimen analysed here differs from P. · rosen- . 
krantzi iD. strongly rounded venter, much broader whorls and much more involute coiling 
(Cf. also Spath 1930). . 

The representatives of the genus Vavilovites known from the Verkhoyansk 
region (Vavilov 19168, Tozer 1971) are characterized by much broader whorls than 

. V. aff. sverdrupi. The species V. compressus (Vavilov, 19,(8) appears most similar 
to V. aft. sverdrupi, ddffering in · ,broader an.d higher whorls at comqJaTable 
diameters. 

Occurrence. The ammonciid-bearing horizon (Fig. 4), Vardebukta 
Formation, 96 m above the PermianlTriassic bou:Q.dary, Reinodden Cape (Bellsund 
area),westeTn Slpitsbergen. Lower Triassic: u.pper Dienerian - sverdrupi Z()iIle. 
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A. GAŹDZICKI i J. TRAMMER 

POZIOM SVERDRUPI W DOLNYM TRIASIE SPITSBERGENU 

(Streszczenie) 

W utworach dolnego triasu (formacja Vardebukta) w rejonie przylądka 

Reinodden we fiordzie Bellsund na SlPilsbergenie· (por. fig. 1-4) maleziOillo 
ceratyta (por. pl. 1;.--2 oraz fig. 5) Vavilovites aff. sverdrupi (Tozer, 1963). Gatunek 
VaviZovites sverdrupi (Tozer) jest skamieniałością wskaznikową poziomu' sverdrupi 
góirnego dineiru. Na podstawie obecności Vavilovites aff. sverdrupi. w obrębie 

formacji Vardebukta uściślono schemat stratygraficzny dolnego tr.iasu Spitsber­
genu, potwierdzając uniwersalność podziału tej epoki, zaproponowanego przez 
Tozera· (:HI67). W pracy rozważono także problem granicy dwóch środkowych pięter 
dolnego triasu (diner oraz smit) na obszarze Spitsbergenu. 


	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

