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S u m m a r y 

The upper part of the Smithian (Lower Triassic) section at the Botneheia was 
measured and its fossil contents of ammonoids, conodonts, and pelecypods described 
and stratigraphically analysed. The section belongs to the Wasatchites tardus zone, 
probably to its upper part, for its conodonts all indicate the Neogondolella milleri 
zone. Contrary to the suppositions of FREBOLD (1930) and SPATH (1934), the lower part 
of the section is characterized by Arctoceras, the upper one by Prionitids such as 
Arctoprionites and Wasatchites. This is the first time that conodonts from the Smi­
thian age are described from Spitsbergen. The fauna is in very good agreement with 
that described from British Columbia and Arctic Canada. 

Z u s a m m e n f a s s u n g 

Im altbekannten Kiistenprofil an der Botneheia wurden die untersten aufge-
schlossenen 35 m vermessen und auf Ammonoideen, Lamellibranchier und schliefilich 
Conodonten untersucht. Der bearbeitete Abschnitt gehort zur Wasatchites tardus-
Zone, wahrscheinlich zu ihrem oberen Teil, der Smithian-Stufe, denn die zugeho-
rigen Conodonten entstammen der Neogondolella milleri-Zone. Im Gegensatz zu Ver-
mutungen von FREBOLD (1930) und SPATH (1934) wird der untere Teil des Profils durch 

*) Dr. W . WEITSCHAT and Prof. Dr. U. LEHMANN, Geologisch-Palaontologisches In-
stitut der Universitat, Bundesstrafle 55, 2000 Hamburg 13. 
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Arctoceras gekennzeich.net, der obere durch Prionitidae der Gattungen Arctoprionites 
und Wasatchites. 

Conodonten des Smithian werden hier erstmals von Spitzbergen beschrieben. Die 
Fauna stimmt gut mit denen von Britisch-Columbien und dem arktischen Kanada 
uberein. 

I. Introduction 
In J u l y and A u g u s t of 1 9 7 2 the authors , t o g e t h e r w i t h Dr. F r i e d h e l m T H I E -

DIG and H a n s - J u r g e n LIEHL, v i s i t ed S p i t s b e r g e n in search of m a m m a l s and 
a m m o n i t e s for b ios trat igraphica l and pa leob io log ica l i n v e s t i g a t i o n s . W e s p e n t 
one d a y for the c lose inspec t ion of a part of the L o w e r Triass ic coas t prof i l e in 
the eas tern part of the B o t n e h e i a . T h e sec t ion w a s m e a s u r e d and r e p r e s e n t a t i v e 
s a m p l e s of the s ed iment , e spec ia l ly of the concret ions , t aken , t h e s e b e i n g t h e 
on ly source for w e l l p r e s e r v e d a m m o n i t e s in the prof i le . Af ter d i s so lut ion , s o m e 
of the concre t ions w e r e found to conta in cons iderab le n u m b e r s of w e l l p r e ­
s e r v e d conodonts . T h e occurrence of bo th a m m o n i t e s and c o n o d o n t s in an e x a c t ­
l y m e a s u r e d sec t ion e n a b l e d u s to s o l v e an o ld s tra t igraphica l p r o b l e m : the r e ­
la t ive pos i t ion of the a m m o n o i d f a u n a s w i t h i n t h e " F i s h - N i v e a u " of W I M A N 
( 1 9 2 8 ) . S i m i l a r de ta i l ed m e a s u r e m e n t s t o g e t h e r w i t h in s i tu co l l ec t ions of foss i l s 
are des irab le and i n t e n d e d b y t h e authors for t h e w h o l e Triass ic s e q u e n c e of 
Sp i t sbergen . 

Our expedition was rendered feasible by a grant from the Deutsche Forschungs-
gemeinschaft. The authors thank Dr. THIEDIC and H . - J . LIERL for assistance during 
the field works. 

We thank also Dr. A . DURKOOP (Geol.-Palaont. Inst., University of Bochum) for 
Interesting discussions concerning the conodonts. 

II. Stratigraphy 
1. P r e v i o u s w o r k 

T h e part of the coast sec t ion of t h e B o t n e h e i a w h i c h is s tud ied h e r e b e l o n g s 
to the so -ca l l ed " F i s h - N i v e a u " of W I M A N ( 1 9 2 8 ) and to t h e " P o s i d o n o m y e n -
Schichten" of FREBOLD ( 1 9 3 0 ) . 

FREBOLD ( 1 9 3 0 ) and SPATH ( 1 9 3 4 ) w o r k e d w i t h t h e a m m o n i t e s of t h e "F i sh -
N i v e a u " and c o n c l u d e d t h a t t h e r e e x i s t t w o d i s t inct a m m o n i t e f a u n a s w h i c h 
m a k e it poss ib le to d i s t ingu i sh t w o faunal zones . T h e l o w e r o n e w a s cons idered 
to be character ized b y Pr ion i t id s l i k e Wasatchites a n d Arctoprionites, t h e u p p e r 
one m a i n l y b y Arctoceras and Prosphingites. FREBOLD d a t e d t h e l o w e r f a u n a as 
F l e m i n g i t a n , w h i l e SPATH p l a c e d it in t h e u p p e r O w e n i t a n (both in t h e c las s i ­
f icat ion of the L o w e r Triass ic after SPATH 1 9 3 4 ) . T h e f a u n a of t h e u p p e r z o n e 
w a s p laced b y b o t h authors in the Olen ik i tan n e a r the top of t h e L o w e r Triass ic . 
(Text f ig. 3 . ) A s b o t h authors w o r k e d w i t h m a t e r i a l w h i c h h a d b e e n g a t h e r e d 
m o r e or l e s s loose b y s e v e r a l S p i t s b e r g e n e x p e d i t i o n s , t h e y cou ld n o t p r o v e the ir 
s trat igraphica l suppos i t ions b y de ta i l ed sec t ions . 

B. KUMMEL ( 1 9 6 1 ) w o r k e d w i t h Arc tocera t ids f r o m S p i t s b e r g e n . D i s c u s s i n g 
the age of the Arctoceras fauna, h e po in ted out the s t rong s imi lar i t i e s b e t w e e n 
t h e Arctoceras and Wasatch i t e s beds of S p i t s b e r g e n and t h e Meekoceras and 
Anasibirites beds of t h e W e s t e r n U n i t e d S t a t e s and N o r t h e r n Canada. H e 
doubted that the faunal s e q u e n c e of the "Posidonomya b e d s " of S p i t s b e r g e n 
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Text Fig. 1: Geographical situation of the investigated area. 

h a s b e e n in terpre ted correct ly and p l a c e d t h e Arctoceras f a u n a i n the O w e n i t a n 
S tage . TOZER (1961, 1963, 1965) descr ibed d e t a i l e d s ec t ions of t h e L o w e r Triass ic 
of Arct ic Canada. In h i s n e a r l y c o m p l e t e s e q u e n c e s h e d i s t i n g u i s h e d 9 a m m o n i t e 
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Text Fig. 2: Ammonoid and Conodont Zones of the Lower Triassic (Scythian) after SILBERLING & TOZER (1968) 
and SWEET et al. (1971) 



zones and proposed 4 n e w s t a g e s for the s u b d i v i s i o n of t h e L o w e r Triass ic w i t h 
t y p e sec t ions on A x e l H e i b e r g and E l l e s m e r e I s lands (Arct ic Canada) . Th i s s u b ­
d iv i s ion has n o w b e e n g e n e r a l l y accepted . (Text f ig. 2 . ) 

BUCHAN et al. ( 1 9 6 5 ) descr ibed de ta i l ed l i thos tra t igraphica l s ec t i ons of t h e 
Triass ic of Sp i t sbergen . T h e y i n c l u d e d b o t h t h e "Fish N i v e a u " of W I M A N and 
t h e " P o s i d o n o m y e n - S c h i c h t e n " of FREBOLD in t h e l o w e r part of t h e S t i c k y K e e p 
Format ion . T h e S t i c k y K e e p F o r m a t i o n i n c l u d e s t h e S m i t h i a n and S p a t h i a n 
S t a g e s of the subd iv i s i on of TOZER. 

TOZER & PARKER ( 1 9 6 8 ) corre la ted the l i thos tra t igraphica l s e q u e n c e s of 
BUCHAN et al. b io s t ra t igraph ica l ly w i t h t h e t y p e loca l i t i es of Arc t i c Canada and 
descr ibed the a m m o n i t e zones s t a g e b y s tage . A s in the C a n a d i a n Arct ic t h e y 
d i s t ingu i shed t w o faunal zones w i t h i n the S m i t h i a n S t a g e . T h e l o w e r o n e is t h e 
romunderi z o n e (after Euflemingites romunderi); it conta ins Euflemingites and 
Posidonia mimer, w h i l e the u p p e r o n e or tardus zone (after Wasatchites tardus) 
is character ized b y Pr ioni t ids , Xenoceltites and Pseudomonotis occidentalis. T h e y 
po inted out that there are st i l l no sec t ions k n o w n w h i c h s h o w the r e l a t i v e pos i ­
t ion of b o t h zones in Sp i t sbergen . A c c o r d i n g to TOZER * PARKER, Arctoceras 
occurs in both zones . 

Af t er all t h e s e publ icat ions , the r e l a t i v e pos i t ion of the Arctoceras-Pro-
sphingites f auna and t h e Wasatchites-Arctoprionites-Xenoceltites f a u n a w a s st i l l 
not de f in i t e ly k n o w n . 

2. Descr ip t ion of the sec t ion 

T h e sec t ion s tarts at s ea l e v e l and m e a s u r e s 3 5 m. It cons i s t s of dark g r e y 
s i l ty sha l e s w i t h l a y e r s of ca l careous n o d u l e s and s i l ty l i m e s t o n e s . T h e n o d u l e 
hor izons a n d the l i m e s t o n e s in w h i c h the a m m o n i t e s are w e l l p r e s e r v e d are 
n u m b e r e d f rom the b o t t o m to the top of the s e q u e n c e . 

1. 0 , 2 m l i gh t w e a t h e r i n g s i l ty l i m e s t o n e w i t h 
Arctoceras blomstrandi 

0 , 8 m dark s i l ty sha l e s 

2 . 0 , 2 m l ight w e a t h e r i n g s i l ty l i m e s t o n e w i t h 
Arctoceras blomstrandi 

0 , 7 m dark s i l ty sha l e s 

3 . 0 , 2 m l ight w e a t h e r i n g s i l ty l i m e s t o n e w i t h 
Arctoceras blomstrandi 

3 , 5 m dark s i l ty sha l e s 

4 . 0 , 2 m s m a l l round ca lcareous n o d u l e s 
4 , 0 m dark s i l ty sha l e s 

5. 0 , 3 m l i gh t w e a t h e r i n g s i l ty l i m e s t o n e w i t h 
Arctoceras blomstrandi, 
Neogondolella milleri, N. nevadensis, N. planata, 
Neospathodus waageni 

2 , 0 m dark s i l ty sha l e s 

6. 0 , 2 m g r e y s i l ty l i m e s t o n e 
4 , 0 m dark s i l ty sha l e s 

7. 0 , 2 m s i l ty l i m e s t o n e 
0 , 7 m dark s i l ty sha l e s 
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dark s i l ty sha l e s 

l i gh t w e a t h e r i n g s i l ty l i m e s t o n e 
dark s i l ty sha l e s 

ova l ca l careous n o d u l e s w i t h 
Arctoceras blomstrandi, 
Neogondolella milleri, N. nevadensis, N. planata, 
Neospathodus waageni 
dark s i l ty sha l e s 

ova l ca lcareous n o d u l e s w i t h 
Artoceras blomstrandi 
dark s i l ty sha l e s 

s m a l l round ca lcareous n o d u l e s w i t h 
Arctoceras blomstrandi 
dark s i l ty sha l e s 

o v a l ca l careous n o d u l e s 
dark s i l ty sha l e s 

ova l ca lcareous n o d u l e s 
dark s i l ty s h a l e s 

l i gh t w e a t h e r i n g s i l ty l i m e s t o n e 
dark s i l ty sha l e s 

smal l o v a l ca l careous n o d u l e s 
dark s i l ty sha l e s 

long, ova l ca lcareous n o d u l e s 
dark s i l ty s h a l e s 

l arge ova l ca lcareous n o d u l e s w i t h 
Xenoceltites sp . (rare) 
dark s i l ty sha l e s 
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y e l l o w w e a t h e r i n g s i l ty l i m e s t o n e w i t h septar ian s t ruc ture and 
Arctoprionites nodosus ( large s p e c i m e n s , or b o d y c h a m b e r s c o n ­
t a i n i n g smal l spec imens ) 
dark s i l ty sha l e s 

24. 0,1 m f lat ca lcareous n o d u l e s w i t h 
Xenoceltites spitsbergensis, X. subevolutus (abundant) , Arctoprio-
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nites nodosus (on ly s m a l l spec imens ) , Wasatchites tridentinus, 
Peudosageceras multilobatum, Neogondolella milleri, N. jubata, 
N. nevadensis, N. planata, 
Neospathodus waageni, Posidonia mimer, Pseudomonotis occidenta-
lis, "Orthoceras" sp . 

0 , 2 m dark s i l ty sha l e s 

2 5 . 0 , 3 m large round s i l ty l i m e s t o n e concre t ions ( 3 0 X 2 0 X 1 5 cm) n e a r l y 
e a c h w i t h en t i re s k e l e t o n s or s k u l l s of f i shes ; b e t w e e n t h e m s m a l l e r 
f lat n o d u l e s w i t h Xenoceltites spitsbergensis, X. subevolutus, Wa­
satchites tridentinus, Arctoprionites nodosus, Pseudosageceras 
multilobatum, Pseudomonotis occidentalis, Neogondolella milleri, 
N. nevadensis, N. planata, N. jubata, Neospathodus waageni. 

3. I n d e x foss i l s 

a) A m m o n o i d s 

T w o dis t inct a m m o n o i d faunas character ize the m e a s u r e d sect ion . W h i l e t h e 
l o w e r part (nodule l a y e r s 1 — 1 6 ) c o n t a i n e d o n l y Arctoceras blomstrandi, t h e 
upper part (espec ia l ly n o d u l e l a y e r s 2 3 — 2 5 ) y i e l d e d a r ich and w e l l p r e s e r v e d 
fauna. Its m o s t a b u n d a n t g e n u s is Xenoceltites, w h e r e a s the typ ica l Pr ion i t id s 
l ike Wasatchites and Arctoprionites are r e l a t i v e l y rare. A f e w s p e c i m e n s of 
Pseudosageceras multilobatum w e r e also f o u n d in t h e s e n o d u l e s . 

A l t h o u g h lack ing the i n d e x spec ie s (Wasatchites tardus), t h e u p p e r f a u n a 
contains the typ ica l a m m o n o i d s of the tardus z o n e of t h e S m i t h i a n S t a g e and 
can w e l l b e corre la ted w i t h that of t h e t y p e loca l i ty (Toad F o r m a t i o n , B r i t i s h 
Columbia) . In Br i t i sh Columbia , in contras t to our sec t ion , th i s z o n e is m a r k e d 
by an a b u n d a n c e of Wasatchites and rare Xenoceltites. 

In Canada, Xenoceltites character izes t h e upper part of the tardus z o n e ( T O ­
ZER, 1 9 6 7 ) , w h e r e a s Arctoceras blomstrandi (in KUMMEL'S broad in terpre ta t ion 
1 9 6 1 ) occurs t h r o u g h o u t the S m i t h i a n S t a g e . T h e e x a c t s t ra t igraphic pos i t ion 
of the l o w e r part of our sec t ion can there fore not b e d e t e r m i n e d : at a n y rate 
it does no t range b e l o w the b a s e of t h e S m i t h i a n . T h e m a i n l e v e l of A. blomstran­
di s e e m s to b e t h e romunderi zone, but at o n e loca l i ty on E l l e s m e r e Is land (Arc ­
tic Canada) it is assoc iated w i t h Wasatchites. 

Since w e did not f ind typ ica l a m m o n o i d s of t h e romunderi zone , it s e e m s 
that in S p i t s b e r g e n a lso A. blomstrandi r a n g e s u p to t h e tardus zone, a n d that 
our sect ion is res tr ic ted to the tardus zone . 

b) C o n o d o n t s 

A s s h o w n b y SWEET et al. ( 1 9 7 1 ) and MOSHER ( 1 9 7 3 ) , L o w e r Triass ic c o n o ­
donts in s o m e s t a g e s m a y possess r e l a t i v e l y m o r e b ios trat igraphica l v a l u e t h a n 
the a m m o n o i d s w h i c h f o r m the s tandard s c h e m e . F o r t h e L o w e r Triass ic , 1 3 c o ­
nodont faunal a s s e m b l a g e s charac ter ize zones w h i c h are d i s t i n g u i s h e d b y d i ­
stinctive spec ie s of Neogondolella, Neospathodus, Furnishius, Platyvillosus, a n d 
Parachirognathus. 
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T h e four s a m p l e s of our sec t ion w h i c h c o n t a i n e d c o n o d o n t s w e r e o b t a i n e d 
f rom n o d u l e l a y e r s in w h i c h a m m o n i t e s are c o m m o n , t h u s r e n d e r i n g poss ib l e 
direct corre la t ions b e t w e e n b o t h groups . T h r o u g h o u t t h e w h o l e s e q u e n c e t h e 
f o l l o w i n g spec i e s occur: Neogondolella milleri, Neogondolella nevadensis, Neo-
gondolella planata, a n d Neospathodus waageni. N. milleri is b y far t h e m o s t 
abundant spec ies . 

Neogondolella jubata i s res tr ic ted to t h e top of t h e s ec t ion ( layers 2 4 a n d 25). 
T h e w h o l e a s s e m b l a g e c l ear ly ind ica tes t h e c o n o d o n t z o n e 9 (zone of Neo­

gondolella milleri) of S W E E T et al. T h e r a n g e of N. jubata, de scr ibed b y S W E E T 
f rom t h e S a l t R a n g e and T r a n s I n d u s . . . " b e t w e e n the a p p r o x i m a t e top of t h e 
milleri z o n e and t h e b a s e of t h e Neospathodus timorensis z o n e . . . " p laces t h e 
upper part of our sec t ion n e a r t h e top of the mi l l er i zone . 

Our conodont a s s e m b l a g e is n e a r l y ident i ca l w i t h that descr ibed b y C. 
MOSHER ( 1 9 7 3 ) f r o m t h e Wasatchites b e d s of t h e T o a d F o r m a t i o n (Bri t i sh C o ­
lumbia) and f rom W a s a t c h i t e s beds of t h e B l i n d F o r m a t i o n o n E l l e s m e r e Is land. 
O n l y d i f f erences in the r a n g e of Neogondolella planata ex i s t , w h i c h is res tr ic ted 
to t h e romunderi zone in Canada but r a n g e s u p to t h e tardus z o n e in S p i t s ­
bergen . 

c) P e l e c y p o d s 

TOZER ( 1 9 6 1 , 1 9 6 7 , 1 9 6 8 ) descr ibed p e l e c y p o d spec i e s w h i c h s e e m to h a v e 
s o m e s trat igraphica l v a l u e for t h e L o w e r Triass ic . H e s ta ted t h a t the m a i n l e v e l 
for Posidonia mimer OBERG is t h e romunderi z o n e and for Pseudomonotis occi-
dentalis (WHITEAVES) the tardus z o n e of t h e S m i t h i a n . 

In our sec t ion a b u n d a n t s p e c i m e n s of Pseudomonotis occidentalis occur in 
the n o d u l e l a y e r s 2 3 — 2 5 , a s soc ia ted w i t h Xenoceltites, Wasatchites, a n d A r c t o -
prionites. In the s a m e hor izon w e f o u n d a s m a l l n u m b e r of s p e c i m e n s of P o s i ­
donia mimer. 

T h e s tra t igraphica l v a l u e of bo th p e l e c y p o d spec i e s s e e m s to b e m o r e or 
l ess acc identa l . In rea l i ty , t h e y are fac ies foss i ls . U s i n g t h e m u n r e s e r v e d l y as 
i n d e x foss i ls , m a y l ead to ser ious errors . 

T h e r e are n o p e l e c y p o d s assoc ia ted w i t h Arctoceras in our sect ion . 

III. Systematic Paleontology 
1. A m m o n o i d e a 

F a m i l y P r i o n i t i d a e HYATT 1 9 0 0 

Th i s f a m i l y i n c l u d e s 4 m o r e or l e s s c o n t e m p o r a r y g e n e r a of U p p e r S c y t h i a n 
(Smith ian) a g e w h i c h occur in t h e s o - c a l l e d Anasibirites or Wasatchites b e d s in 
Sp i t sbergen , Arc t i c Canada, Br i t i sh Columbia , U t a h , the Sa l t R a n g e , J a p a n , H i ­
m a l a y a , and Timor . T h e y are Prionites WAAGEN, Arctoprionites SPATH, Wa­
satchites MATHEWS, and Anasibirites M C L E A R N . A l l are r ibbed and t u b e r c u l a t e d 
forms w h i c h are character ized b y a b r o a d l y t a b u l a t e v e n t e r . T h e s u t u r e l i n e is 
ceratit ic , w i t h t w o la tera l l obes and serra ted a u x i l i a r y ser ies . 

T h e t a x o n o m y of th i s g r o u p i s d i f f icul t b e c a u s e all m e m b e r s of th i s f a m i l y 
are r e m a r k a b l y v a r i a b l e — espec ia l l y t h e i m m a t u r e forms . F o r e x a c t d e t e r m i ­
nat ion , it is n e c e s s a r y to g e t w e l l p r e s e r v e d mater ia l of all g r o w t h s tages . 

9 2 



G e n u s Arctoprionites SPATH, 1934 

T y p e s p e c i e s : Goniodiscus nodosus FREBOLD, 1930, "unterer Tei l des 
Fischhorizonts", Sassenta l , S p i t s b e r g e n , p. 8, pi. 1, f ig . 7 (1—6). 

D i a g n o s i s : M o r e or l e s s i n v o l u t e , d i sco ida l Pr ion i t idae , w i t h tabu la te 
venters , t e n d i n g to d e v e l o p c r e n u l a t i o n of t h e l a t e r o - p e r i p h e r a l e d g e s and c o -
s ta t ion or t u b e r c u l a t i o n o n t h e w h o r l s ides (SPATH 1934, p. 340). 

R a n g e a n d o c c u r r e n c e : U n t i l n o w th i s g e n u s h a s o n l y b e e n d e ­
scr ibed f rom S p i t s b e r g e n . 

T h e "Prionit id indet ." f i g u r e d b y TOZER (1961, pi. 20, f ig. 1—3) f rom t h e 
Wasatchites B e d s of Br i t i sh C o l u m b i a a n d Arc t i c Canada m a y a l so b e l o n g to 
this g e n u s . 

R e m a r k s : Arc topr ion i t e s i s c l o se ly a l l i ed to Wasatchites, w i t h w h i c h it 
occurs in t h e s a m e n o d u l e l a y e r in S p i t s b e r g e n . M a t u r e f o r m s can o n l y b e d i ­
s t ingu i shed b y t h e pos i t ion of the tuberc le s , w h i c h are m o r e v e n t r a l in Arcto­
prionites. 

I m m a t u r e forms of b o t h g e n e r a are m o r e e a s i l y d i s t i n g u i s h e d b y the lack 
of s cu lp ture a n d b y the tabu la te v e n t e r of Arctoprionites. 

Arctoprionites nodosus (FREBOLD, 1930) 

P l a t e 10, f igures 1 a, b 

H o l o t y p e : Goniodiscus nodosus FREBOLD, 1930, "unterer Tei l des F i sch-
horizontes", Sassenta l , S p i t s b e r g e n , pi. 1, f ig. 7. 

D i a g n o s i s : P h r a g m o c o n of m a t u r e forms w i t h flat f lanks , r o u n d e d u m ­
bilical s l ope and t a b u l a t e ven ter . W i t h fa int b i c o n c a v e i rregu lar s tr iae . B o d y 
chamber w i t h w i d e n i n g umbi l i cus , h i g h u m b i l i c a l s l ope and b u l l a t e s p i n e s in 
the m i d d l e of t h e w h o r l s ides , w h i c h g i v e r ise to t w o or three r ibs w h i c h cross 
the v e n t e r m o r e or l e s s s tra ight . 
Juveni l e f orms u p to a d i a m e t e r of 45 m m w i t h o u t a n y t u b e r c u l a t i o n and c o -
station. 

M a t e r i a l a n d o c c u r r e n c e : 25 s p e c i m e n s of all g r o w t h s t a g e s (dia­
meters f rom 25 to 140 m m ) f rom n o d u l e l a y e r s 23—25. T h e m a i n hor izon is n o ­
dule l ayer 23 w h e r e l arge b o d y c h a m b e r s f i l l ed w i t h j u v e n i l e s occur. 

R e m a r k s : Our mater ia l s h o w s t h e d i f ferent o n t o g e n e t i c s t a g e s w h i c h 
FREBOLD h a d a l ready p o i n t e d out c lear ly . 

Smaller s p e c i m e n s w e r e descr ibed b y SPATH (1934) as Hemiprionites garwoodi. 
The g e n e r a Gurleyites and Hemiprionites w e r e c o n s i d e r e d s y n o n y m s of Ana-
xibirites b y TOZER (1971, p. 1024). 

G e n u s Wasatchites MATHEWS, 1929 

T y p e s p e c i e s : W. perrini MATHEWS, 1929, p. 40, pi. IX, f ig. 1—3 (4—9) 

D i a g n o s i s : Pr ion i t idae w i t h trapezo ida l w h o r l sect ion , s u b t a b u l a t e v e n ­
ter and umbi l i ca l tuberc l e s w h i c h g i v e r i se to la tera l r ibs t h a t cross the ven ter . 

A g e a n d r a n g e : U p p e r S c y t h i a n (Smith ian) of T imor , Arc t i c Canada, 
British Columbia , Utah , S p i t s b e r g e n , a n d J a p a n . 
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Wasatchites tridentinus SPATH, 1934 

P l a t e 10, f igures 3—5 

H o l o t y p e : W. tridentinus SPATH, 1934, p. 352—353, pi. X V I , fig. 4, Posi-
donomya B e d s , Trident , S a s s e n d a l e n , S p i t s b e r g e n . 

D i a g n o s i s : Wasatchites w i t h t a b u l a t e i n n e r and m o r e r o u n d e d outer 
w h o r l s . W i t h p r o m i n e n t tuberc l e s a p p e a r i n g on t h e u m b i l i c a l e d g e at d i a m e t e r s 
of about 25 m m . Tuberc l e s g i v e r ise to t w o or three r ibs w h i c h cross the v e n t e r 
s traight . T h e ribs are m o r e p r o n o u n c e d on t h e v e n t r o l a t e r a l s h o u l d e r a n d l e s s 
so across the per iphery . 

M a t e r i a l a n d o c c u r r e n c e : A b o u t 60 s p e c i m e n s f r o m n o d u l e l a y e r s 
24 and 25. 

R e m a r k s : A s TOZEH (1961) p o i n t e d out, m a n y of the P r i o n i t i d a e s e e m 
to b e r e m a r k a b l y var iab le . E s p e c i a l l y t h e cos ta t ion v a r i e s c o n s i d e r a b l y in t h e 
d i f ferent g r o w t h s tages . 
S o m e s m a l l j u v e n i l e s p e c i m e n s f rom S p i t s b e r g e n w e r e descr ibed b y SPATH (1934) 
as Gurleyites and Hemiprionites. 

F a m i l y X e n o d i s c i d a e (FRECH, 1902) 

G e n u s Xenoceltites SPATH, 1934 

T y p e s p e c i e s : Xenoceltites subevolutus = Xenodiscus cf. comptoni (non 
DIENER) FREBOLD, 1930, pi. I l l , f ig . 1 ( lectotype) 2, 3, u n t e r e r Tei l des F i s c h h o r i -
zontes , Sassenta l , Sp i t sbergen . 

D i a g n o s i s : Compressed , discoidal , s e r p e n t i c o n e X e n o d i s c i d a e , w i t h fa int 
and d i s tant b u l g e s on the i n n e r w h o r l s and i rregu lar costat ion, g e n e r a l l y caus ing 
constr ic t ions on the outer w h o r l s . S u t u r e l i n e cerat i t ic w i t h t w o fa in t ly toothed 
lateral lobes . (SPATH, 1934, p. 127). 

R a n g e a n d o c c u r r e n c e : U p p e r S c y t h i a n (Smith ian) of Sp i t sbergen , 
S iberia , Sa l t Range , Utah , and Arct ic Canada. 

R e m a r k s : Th i s g e n u s is b y far t h e m o s t c o m m o n in n o d u l e l a y e r s 24 
and 25. Our mater ia l cons i s t s of about 250 s p e c i m e n s f r o m 10 u p to 70 m m in 
d iameter . N e a r l y al l of t h e m are j u v e n i l e s . One s p e c i m e n of about 70 m m — sti l l 
s epta te — s h o w s that m a t u r e forms cou ld r e a c h at l eas t 100—110 m m in d ia­
meter . 
SPATH (1934) d i s t ingu i shed t h r e e spec ies : X . spitsbergensis, X. subevolutus, and 
X. gregoryi, w h i c h di f fer m a i n l y in cos ta t ion and umbi l i ca l w i d t h . In our m a ­
ter ia l w e can separate o n l y t w o spec ie s : o n e r e l a t i v e l y evo lu te , s l i g h t l y r ibbed 
form, w h i c h is m u c h m o r e n u m e r o u s in n o d u l e l a y e r 25, and another , m o r e c o m ­
pressed and n e a r l y s m o o t h form w h i c h is d o m i n a n t in n o d u l e l a y e r 24. 

T h e h o l o t y p e of X . sp i t sbergens i s i s a character i s t i c s p e c i m e n of t h e f irst group, 
and t h e t y p e of X . subevolutus, a l t h o u g h o n l y 27 m m in d iameter , represents 
the s econd group . 

Xenoceltites spitsbergensis SPATH, 1934 

P l a t e 11, f igures 3 b, 4, 5 

H o l o t y p e : X . spitsbergensis, SPATH, 1934, p . 128, pi. IX, fig. 2, f rom the 
U p p e r Eo-Trias of Tr ident , Sassenda l , S p i t s b e r g e n . 
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D i a g n o s i s : E v o l u t e Xenoceltites w i t h m o r e or l e s s d is t inct b u l g e s in t h e 
inner w h o r l s . B e g i n n i n g at a d i a m e t e r of about 10 m m w i t h i rregu lar r ibs w h i c h 
at f irst are s t r o n g l y pro jec ted and o f ten cons tr ic ted on and about the v e n t e r ; 
la ter o n l y l ess constr ic ted ribs cross ing t h e v e n t e r in a w e a k e n e d c o n d i t i o n w i t h ­
out project ions . 

M a t e r i a l a n d o c c u r r e n c e : A b o u t 150 s p e c i m e n s f r o m n o d u l e 
layers 24 and 25. 

Xenoceltites subevolutus SPATH, 1934 

P l a t e 11, f igures 1, 2, 3 a 

H o l o t y p e : Xenodiscus cf. comptoni FREBOLD, 1930, pi. I l l , f ig. 1, u n t e r e r 
Tei l des F i schhor izontes , Sassenta l , Sp i t zbergen . 

D i a g n o s i s : Xenoceltites s imi lar to X . spitsbergensis b u t m o r e c o m ­
pressed and invo lu te . Outer w h o r l s o n l y w e a k l y r ibbed or s m o o t h . 

M a t e r i a l a n d o c c u r r e n c e : A b o u t 100 s p e c i m e n s f rom n o d u l e 
layers 24 and 25. 
TOZER (1961) descr ibed th i s spec ie s f r o m t h e u p p e r part of t h e tardus z o n e on 
A x e l H e i b e r g I s land (Arct ic Canada) . 

F a m i l y S a g e c e r a t i d a e HYATT, 1900 

G e n u s Pseudosageceras DIENER, 1895 

T y p e s p e c i e s : P . multilobatum, NOETLING, 1905 (ARKELL et al. 1957, 
p. 75). 

D i a g n o s i s : L i k e Sageceras, but w i t h n a r r o w a n g u l a r or re tuse v e n t e r 
and c losed u m b i l i c u s (Treat ise p. 75). 

R a n g e a n d o c c u r r e n c e : L o w e r Triass ic of Timor , Madagaskar , N o r t h 
Amer ica , t h e H i m a l a y a s , S iber ia , Arc t i c Canada, a n d S p i t s b e r g e n . 

Pseudosageceras multilobatum NOETLING, 1905 

P l a t e 10, f i gures 2 a, b 

H o l o t y p e : P. multilobatum NOETLING, 1905, p. 181, pi. X I X , fig. 1, L o w e r 
Triassic, S a l t R a n g e . 

D i a g n o s i s : Compressed , d isco idal Pseudosageceras w i t h f l a t t ened s ides 
and c losed umbi l i cus . V e n t e r n a r r o w , tabu la te or su lcate . S u t u r e l i n e c o m p l e x 
ceratitic, w i t h n u m e r o u s lobes and saddles . 

M a t e r i a l a n d o c c u r r e n c e : 4 s p e c i m e n s from n o d u l e l a y e r 25. 

R e m a r k s : P. multilobatum is one of the m o s t w i d e l y d i s tr ibuted and 
characterist ic a m m o n i t e s of the L o w e r Triass ic . It i s a r e l a t i v e l y l o n g r a n g i n g 
species and has b e e n recorded f rom the D i e n e r i a n and the S m i t h i a n S t a g e s of 
the Sa l t R a n g e , S iber ia , Idaho, Cal i fornia, Timor , Madagaskar , N e v a d a , and 
Arctic Canada. 

On S p i t s b e r g e n f r o m w h e r e it is recorded for t h e first t i m e here , P . multiloba­
tum is v e r y rare. A m o n g s o m e h u n d r e d a m m o n o i d s of n o d u l e l a y e r s 24 and 25 
w e h a v e found o n l y 4 smal l i m m a t u r e s p e c i m e n s . 
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F a m i l y M e e k o c e r a t i d a e W A A G E N , 1 8 9 5 

G e n u s Arctoceras HYATT, 1 9 0 0 

T y p e s p e c i e s : Ceratites polaris MOJSISOWICS, 1 8 9 6 , p. 3 1 , pi. VII, f ig. 1 , 
Posidonomya l imes tone , S p i t s b e r g e n . 

D i a g n o s i s : I n v o l u t e M e e k o c e r a t i d a e w i t h n a r r o w l y arched v e n t e r and 
s t eeps ided umbi l i ca l w a l l . Inner w h o r l s m o r e or l e s s s m o o t h , ou ter w h o r l s w i t h 
radial fo lds and s m a l l t u b e r c l e s on t h e u m b i l i c a l shou lder . S u t u r e l i n e cerat i t ic , 
w i t h w i d e and l o w saddles . 

R a n g e a n d o c c u r r e n c e : L o w e r Triass ic (Smith ian) of Arc t i c Canada, 
W e s t e r n U n i t e d States , T imor , and S p i t s b e r g e n . 

R e m a r k s : B . K U M M E L ( 1 9 6 1 ) s h o w e d that t h e s e v e n descr ibed spec i e s 
of Arctoceras f rom the "Posidonomya b e d s " of S p i t s b e r g e n are i m m a t u r e f o r m s 
or morpho log i ca l v a r i a n t s of o n l y o n e v a r i a b l e spec ies . 

Arc toceras blomstrandi (LINDSTROM, 1 8 6 5 ) 

P l a t e 1 2 , f igures 1 a, b 

H o l o t y p e : Ceratites ? polaris, LINDSTROM, 1 8 6 5 , p . 4 , pi. I, f ig. 3 , Posi­
donomya beds , Sp i t sbergen . 

D i a g n o s i s : (as of t h e genus) 
M a t e r i a l a n d occurrence: A b o u t 2 5 s p e c i m e n s f rom n o d u l e l a y e r s 

1 — 1 6 . 

R e m a r k s : TOZER ( 1 9 6 8 ) descr ibed t h e r a n g e of A . blomstrandi f r o m the 
romunderi zone r a n g i n g u p to the tardus z o n e in Canada . In our sec t ion A. blom­
strandi is n o t assoc iated w i t h Wasatchites and Arctoprionites but r a n g e s a lso 
u p to the tardus zone . 

2. Conodonta 

G e n u s Neogondolella B E N D E R & STOFPEL, 1 9 6 5 

T y p e s p e c i e s : G o n d o l e l l a mombergensis TATGE, 1 9 5 6 . 

D i a g n o s i s (SWEET, 1 9 7 0 ) : Neogondolella i n c l u d e s c o n o d o n t spec i e s in 
w h i c h the ske l e ta l apparatus i n c l u d e d e l e m e n t s of a s i n g l e m o r p h o l o g i c type . 
T h e s e e l e m e n t s , w h i c h are e longate , paired, and i n d i v i d u a l l y a s y m m e t r i c a l , h a v e 
a t ermina l or s u b t e r m i n a l pos ter ior cusp; a m e d i a n n o d o s e or d e n t i c u l a t e carina 
and f ine ly to coarse ly p i t ted , l a r g e l y u n o r n a m e n t e d p l a t f o r m l i k e la tera l e x ­
tens ions , w h i c h are jo ined pos ter ior ly in m o s t spec i e s b y a m o r e or l e s s w e l l 
d e v e l o p e d b r i m that inc loses t h e poster ior e n d of t h e carina. 

R a n g e a n d o c c u r r e n c e : P e r m i a n a n d Triass ic . E x a c t r a n g e not yet 
k n o w n . W o r l d w i d e . 
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iVeogondoIel la milleri (MULLER, 1956) 

P l a t e 13, f i gures 7—10 

H o l o t y p e : Gondolella m i l l e r i n. sp . MULLER, 1956, p. 823, pi . 95, f ig. 4—6, 
L o w e r Triass ic , M e e k o c e r a s beds , N e v a d a . 

D i a g n o s i s : U n i t s u b s y m m e t r i c a l , e l onga te , p l a t f o r m b e a r i n g d is t inct 
crenu la t ions on n e a r l y u p t u r n e d m a r g i n s . Car ina h igh , l i t t l e b o w e d : 9—12 d e n ­
t ic les , i rregular in s ize and form, l a t e r a l l y c o m p r e s s e d , r e l a t i v e l y long; w i t h 
2—3 anter ior dent i c l e s f o r m i n g f ree b lade; pos ter ior cusp m a y b e f ree of p l a t ­
form and s t r o n g l y projec t s pos ter ior ly . B a s a l k e e l broad and flat, m a y posses s 
la teral g r o o v e s para l l e l to centra l g r o o v e . 

M a t e r i a l a n d o c c u r r e n c e : S o m e h u n d r e d s p e c i m e n s f rom n o d u l e 
l a y e r s 5, 14, 24, 25. A b u n d a n t in n o d u l e l a y e r s 24, 25. 

R e m a r k s : Neogondolella milleri i s t h e i n d e x spec i e s of t h e c o n o d o n t 
zone 9 (SWEET et al., 1971). It is descr ibed f rom t h e Meekoceras or Anasibirites 
beds of N o r t h A m e r i c a (Nevada , Idaho), C a n a d a (Bri t i sh Co lumbia , A x e l H e i -
berg and E l l e s m e r e Is land) , A f g h a n i s t a n , N e p a l , J a p a n , T imor , a n d Malays ia . 

Our s a m p l e s y i e l d a b u n d a n t w e l l p r e s e r v e d s p e c i m e n s s h o w i n g all o n t o g e n e t i c 
s tages . 

N e o g o n d o l e l l a p l a n a t a (CLARK, 1959) 

P l a t e 14, f igures 1—5 

H o l o t y p e : G o n d o l e l l a p l a n a t a CLARK, 1959, pi. 44, f igs . 8—10; L o w e r 
Triass ic , Meekoceras zone , N e v a d a . 

D i a g n o s i s : U n i t qu i t e short and broad; p l a t f o r m granular . Car ina c o m ­
posed of 8—10 n o d e l i k e dent i c l e s ; pos ter ior cusp e n l a r g e d . P l a t f o r m m a y s u r ­
round t e r m i n a l cusp w i t h n a r r o w br im. W i d e f u r r o w o n aboral surface , loop 
d o e s not e x t e n d t o pos ter ior por t ion of p la t form. K e e l f o r m e d anter ior ly , e x ­
t ends to anter ior m a r g i n . 

M a t e r i a l a n d o c c u r r e n c e : A b o u t 100 s p e c i m e n s f rom n o d u l e 
l a y e r s 5, 14, 24, 25. 

R e m a r k s : S W E E T (1970) i n c l u d e d CLARK'S spec i e s N. nevadensis a n d 
N. planata in JV. carinata. A s MOSHER (1973) h a s a l r e a d y p o i n t e d out, t h e t h r e e 
spec ies are m o r p h o l o g i c a l l y and s t ra t igraph ica l ly d i s t ingu i shab le , and h e s e ­
para ted t h e three forms . In Arc t i c C a n a d a t h e m a i n l e v e l for N. carinata i s t h e 
strigatus zone (Griesbachian) , for N. planata t h e romunderi z o n e ( L o w e r 
Smi th ian) , and for N. nevadensis t h e tardus zone . 

In our s a m p l e s , N. planata i s a s soc ia ted w i t h N. nevadensis. 

Neogondolella nevadensis (CLARK, 1959) 

P l a t e 14, f igures 6—10 

H o l o t y p e : G o n d o l e l l a nevadensis CLARK, 1959, p. 391, pi . 47, f igs . 28, 29; 
P r e - M e e k o c e r a s rocks , N e v a d a . 

D i a g n o s i s : P l a t f o r m broad at pos ter ior end, t aper ing a b r u p t l y t o w a r d s 
anterior . Pos ter ior part of t h e p l a t f o r m w i t h abrupt ly c u r v e d m a r g i n . P l a t f o r m 
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m a y be s m o o t h or f ine ly p i t t ed and b o w e d u p w a r d s . Carina low, c o m p o s e d of 
10 to 13 n o d e s or dent ic les ; p l a t f o r m t e r m i n a t e s in front of t h e e n l a r g e d cusp , 
l e a v i n g it free . 

M a t e r i a l a n d o c c u r r e n c e : S o m e h u n d r e d s p e c i m e n s f rom n o d u l e 
layers 5, 14, 24, 25. 

R e m a r k s : MOSHEH (1973) descr ibed N. nevadensis as t h e d o m i n a n t s p e ­
c ies of the Wasatchites b e d s in Br i t i sh C o l u m b i a a n d Arc t i c Canada . It occurs 
in the romunderi and tardus zone . In our s a m p l e s th i s spec i e s i s n e a r l y as f r e ­
quent as Neogondolella milleri. In contras t to t h e or ig ina l descr ip t ion of CLARK 
m o s t of our s p e c i m e n s h a v e a f ine ly p i t t ed p l a t f o r m m a r g i n . 

Neogondolella jubata SWEET, 1970 

P l a t e 13, f igures 1—6 

H o l o t y p e : SWEET, 1970, p. 243—244, pi. 2, f igs . 1—3; f r o m t h e L o w e r 
Triassic , P a k i s t a n . 

D i a g n o s i s (SWEET, 1970): A spec ie s of Neogondolella charac ter i zed b y 
s y m m e t r i c a l and a s y m m e t r i c a l b l a d e l i k e s k e l e t a l e l e m e n t s w i t h a h e i g h t to 
w i d t h to l e n g t h rat io of about 1 :1 ,5 : 5, a h i g h e v e n cre s t ed car ina and a n a r r o w , 
f ine ly p i t ted p l a t f o r m that surrounds all but t h e anter ior t e n t h of t h e uni t . 

R e m a r k s : N. jubata i s k n o w n f r o m W e s t P a k i s t a n , N e v a d a , Idaho , 
Austra l ia , Br i t i sh C o l u m b i a and Arc t i c Canada. T h e m a i n l e v e l of th i s spec ie s 
is t h e E a r l y - M i d d l e S p a t h i a n conodont zones Platyvillosus (zone 10) t h r o u g h 
N. jubata (zone 12), but it a l so reaches d o w n "to t h e a p p r o x i m a t e top of the 
JV. milleri zone" (SWEET et al. 1970). MOSHER (1973) descr ibed N. jubata f r o m 
Bri t i sh C o l u m b i a and Arc t i c Canada, w h e r e it ranges f rom t h e tardus to t h e 
subrobustus zone . 
In our sect ion , iV. jubata occurs in s o m e a b u n d a n c e . It is conf ined to the u p p e r ­
m o s t n o d u l e l ayers . N o s p e c i m e n s w e r e f o u n d assoc ia ted w i t h Arctoceras. 

G e n u s Neospathodus MOSHER, 1968 

T y p e s p e c i e s : Spathognathodus cristigalli HUCKRIEDE, 1958, f r o m 
the L o w e r Triass ic , P a k i s t a n . 

D i a g n o s i s (MOSHER, 1973): B l a d e l i k e c o n o d o n t s w i t h pos ter ior ly t e r m i ­
na l or s u b t e r m i n a l pit and loop on basa l surface . D e n t i c l e s f o r m ser ies t y p i c a l l y 
h i g h e s t at a po int a p p r o x i m a t e l y a th ird of d i s tance f r o m poster ior inc l ina t ion 
f rom front to back of uni t . L o n g i t u d i n a l r ibs p r e s e n t on m o d f l a n k s of unit , 
w h i c h m a y d e v e l o p in to p l a t f o r m - l i k e s t ruc ture in s o m e forms . 

R a n g e a n d o c c u r r e n c e : L a t e P e r m i a n t h r o u g h m i d - A n i s i a n , w o r l d ­
w i d e . 

Neospathodus waageni SWEET, 1970 

P l a t e 14, f igures 11—12 

H o l o t y p e : SWEET, 1970, p. 260—261, pi. 1, f igs . 11—12, f r o m t h e Midd le 
L o w e r Triass ic of the S a l t R a n g e . 
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D i a g n o s i s (SWEET, 1 9 7 0 ) : A spec ie s of Neospathodus w i t h b l a d e l i k e 
ske le ta l e l e m e n t s in w h i c h t h e h e i g h t to l e n g t h is about 1 : 1 in all s t a g e s of 
growth , , but in w h i c h t h e rat io of w i d t h to l e n g h t (or he ight ) changes f rom 1 : 3 
in ear ly s t a g e s to 1 : 2 in la te s tages . D e n t i c u l a t e m a r g i n arcuate in la tera l p r o ­
file, w i t h grea tes t h e i g h t in pos ter ior half of e l e m e n t . B a s a l m a r g i n s t ra ight 
anter ior ly , but def l ec ted c o n s p i c u o u s l y u p w a r d b e n e a t h pos ter ior hal f of e l e ­
ment . 

M a t e r i a l a n d o c c u r r e n c e : A b o u t one h u n d r e d s p e c i m e n s f r o m n o ­
du le layers 5 , 1 4 , 2 4 , 2 5 . 

R e m a r k s : Neospathodus waageni is r e p r e s e n t e d t h r o u g h o u t t h e S m i t h i a n 
(conodont zones 7 — 1 0 ) . 
It is descr ibed f rom A f g h a n i s t a n , Timor , t h e S a l t R a n g e , Aus tra l ia , and s a m p l e s 
from the Wasatchites tardus zone of the W e s t e r n U n i t e d S ta te s , B r i t i s h C o l u m ­
bia and Arct ic Canada. 

In our samples , s p e c i m e n s of t h e g e n e r a Neogondolella and JVeospathodus 
are dominant . T h e r e m a i n d e r of t h e co l lec t ion , w h i c h are n o t descr ibed h e r e 
represents e l e m e n t s of t h e m u l t i e l e m e n t g e n u s Ellisonia ( l ike Ellisonia gradata 
SWEET, 1 9 7 0 a n d Ellisonia triassia M U L L E R 1 9 5 6 , s e n s u SWEET, 1 9 7 0 ) and of 
Xaniognathus (X. expansus MOSHER 1 9 7 3 ) . 
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Plate 10 
(All figures natural size unless otherwise stated) 

Fig. 1 a, b: Arctoprionites nodosus (FREBOLD, 1930) 
Nodule layer 23, Sticky Keep Formation, tardus zone (Lower Triassic); 
Botneheia coast, W. Spitsbergen 
Type Cat. No. 2152 

Fig. 2 a, b: Pseusageceras multilobatum NOETLINC, 1905 
Nodule layer 24, Sticky Keep Formation, tardus zone (Lower Triassic); 
Botneheia coast, W. Spitsbergen 
Type Cat. No. 2153 

Figs. 3—5: Wasatchites tridentinus SPATH, 1934 
Nodule layer 24, Sticky Keep Formation, tardus zone (Lower Triassic), 
Botneheia coast, W. Spitsbergen 

3 a, b: nearly adult specimens, with rounded venter and wel l produced tubercles 
Type Cat. No. 2154 

4 a, b, 5: juvenile specimens, with tabulate venter and pronounced ribs. 
Type Cat. No. 2155, 2156 
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Plate 11 

Figs. 1 — 2 : Xenoceltites subevolutus SPATH, 1 9 3 4 
Nodule layer 2 4 , Sticky Keep Formation, tardus zone (Lower Triassic), 
Botneheia coast, W. Spitsbergen. 
Type Cat. No. 2 1 5 7 
Type Cat. No. 2 1 5 8 

Figs. 3 a, b: Xenoceltites subevolutus SPATH, 1 9 3 4 (3 a) 
Xenoceltites spitsbergensis SPATH, 1 9 3 4 (3 b) 
Nodule layer 2 4 , Sticky Keep Formation, tardus zone (Lower Triassic), 
Botneheia coast, W. Spitsbergen. 
Type Cat. No. 2 1 5 9 

Figs. 4 — 5 : Xenoceltites spitsbergensis SPATII, 1 9 3 4 
Nodule layer 2 5 , Sticky Keep Formation, tardus zone (Lower Triassic), 
Botneheia coast, W. Spitsbergen. 
Type Cat. No. 2 1 6 0 
Type Cat. No. 2 1 6 1 





Plate 12 

Figs. 1 a, b: Arctoceras blomstrandi (LINDSTROM, 1 8 6 5 ) 
Nodule layer 5, Sticky Keep Formation, tardus zone, Botneheia coast, 
W Spitsbergen 
Type Cat. No. 2 1 6 2 

Fig. 2 : Pseudomonotis occidentalis (WIIITCAVES, 1889) 
Nodule layer 2 4 , Sticky Keep Formation, tardus zone (Lower Triassic), 
Botneheia coast, W . Spitsbergen 
Type Cat. No. 2 1 6 3 

Fig. 3 : Posidonia mimer OEBERC, 1 8 7 7 
Nodule layer 2 4 , Sticky Keep Formation, tardus zone (Lower Triassic), 
Botneheia coast, W . Spitsbergen 
Type Cat. No. 2 1 6 4 





Plate 13 

(Scale: the white line in every figure corresponds to 100 /u ( = 0,1 mm) 
Figs. 1— 6: Neogondolella jubata SWEET, 1970 

Nodule layer 24, Sticky Keep Formation, tardus zone (Lower Triassic), 
Botneheia coast, W. Spitsbergen 

Fig. 1: oblique lateral v iew 
Type Cat. No. 2165 

Fig. 2: upper view 
Type Cat. No. 2160 

Fig. 3: upper view 
Type Cat. No. 2166 

Fig. 4: lateral v iew 
Type Cat. No. 2167 

Fig. 5: oblique lateral v iew 
Type Cat. No. 2168 

Fig. 6: lower v iew 
Type Cat. No. 2169 

Figs. 7—10: Neogondolella milleri (MULLEU, 1956) 
Nodule layer 24, Sticky Keep Formation, tardus zone (Lower Triassic), 
Botneheia coast, W. Spitsbergen 

Fig. 7: lateral v iew 
Type Cat. No. 2170 

Fig. 8: lateral v iew 
Type Cat. No. 2171 

Fig. 9: upper view 
Type Cat. No. 2170 

Fig. 10: lower view 
Type Cat. No. 2171 





Plate 14 

(Scale: the white line in every figure corresponds to 100 a = 0,1 mm) 
Figs. 1— 5: Neogondolella planata (CLARK, 1959) 

Nodule layer 24, Sticky Keep Formation, tardus zone (Lower Triassic), 
Botneheia coast, W. Spitsbergen 

Fig. 1: oblique lateral view 
Type Cat. No. 2172 

Fig. 2: upper v iew 
Type Cat. No. 2172 

Fig. 3: lateral view 
Type Cat. No. 2173 

Fig. 4: upper view 
Type Cat. No. 2174 

Fig. 5: lower v iew 
Type Cat. No. 2175 

Figs. 6—10: Neogondolella nevadensis (CLARK, 1959) 
Nodule layer 24, Sticky Keep Formation, tardus zone (Lower Triassic), 
Botneheia coast, W. Spitsbergen 

Fig. 6: oblique lateral v iew 
Type Cat. No. 2176 

Fig. 7: lateral v iew 
Type Cat. No. 2177 

Fig. 8: oblique lateral view 
Type Cat. No. 2178 

Fig. 9: upper v iew 
Type Cat. No. 2179 

Fig. 10: lower v iew 
Type Cat. No. 2180 

Figs. 11—12: Neospathodus waageni SWEET, 1970 
Nodule layer 24, Sticky Keep Formation, tardus zone (Lower Triassic), 
Botneheia coast, W. Spitsbergen 

Fig. 11: lower view 
Type Cat. No. 2181 

Fig. 12: lateral v iew 
Type Cat. No. 2182 




