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Fossils Mickwitzia monilifera and olenellid trilobite fragments 
are found in the greenish grey shale in the lower sediment formation 
of Söderfjärden at a depth of 237.8 and 278.05 m. Microfossils (acri-
tarchs) Archaeodiscina umbonulata, Baltisphaeridium cerinium, 
Granomarginata squamacea, Lophosphaeridium tentativum, Tasma-
nites bobrowskii, T. piritaensis were also observed in the lower part 
of the Söderfjärden sedimentary formation. In this lower intersection 
the microfossil genera resemble those in the upper sediment forma-
tion. Only one new species, Dictyotidium bottnicum, is described in 
the lower portion of the formation. 

The occurrence of the fossils and microfossils in the Söderfjärden 
sediment formation suggest Lower Cambrian sedimentation. 
Risto Tynni, Geological Survey of Finland, Kivimiehentie 1, SF-02150 
Espoo 15, Finland. 

Introduct ion 

T h e s u b j e c t of t h e d e s c r i p t i o n of t h e sedi-
m e n t d e p o s i t of S ö d e r f j ä r d e n ( L a u r e n et al. 
1978) w e r e t h e foss i l s and mic ro fos s i l s f o u n d 
at a d e p t h of 73.6 to 139.55 m in ho le No. 3 
dr i l led by P a r a i s t e n K a l k k i Oy. On t h e b a s i s 
of i ts foss i l s t h i s p o r t i o n w a s i n t e r p r e t e d as 
L o w e r C a m b r i a n . T h e m o s t i m p o r t a n t g u i d e 
foss i l s and mic ro fos s i l s on w h i c h t h e da t i ng 
w a s b a s e d w e r e Volborthella tenuis a n d Tas-
manites. S i n c e s e i smic s o u n d i n g s u g g e s t e d 
t h a t t h e s e d i m e n t a r y d e p o s i t m i g h t b e m a r k -
ed ly t h i c k e r t h a n t h e p o r t i o n i n t e r s e c t e d by 
t h e dri l l hole , t h e foss i l s and d a t e s of t h e 
u n d e r l y i n g depos i t h a v e still to be es tab-
l i shed. 

Dr i l l ing s t a r t ed aga in in 1979 u n d e r t h e su-
pe rv i s ion of J y r k i L e h t o v a a r a . T h e w h o l e sed-
i m e n t a r y s e q u e n c e c lose to dril l ho l e No. 3 
w a s i n t e r s e c t e d at a d e p t h of 74.35 to 318.08. 
T h r e e s i tes s h o w i n g foss i l i m p r i n t s or she l l 
f r a g m e n t s w e r e revea led . 

F o s s i l s 

T h e dril l co re s h o w e d t h e i m p r i n t of a 
w o r m a t a d e p t h of 178 m. At 237.8 m a f e w 
shel l f r a g m e n t s of Mickwitzia (monilifera 
Lns) a n d a t 278.05 t w o f r a g m e n t s , p r o b a b l y 
of t r i lob i te , w e r e o b s e r v e d . B o t h fossi ls , t h e 
b r a c h i o p o d a Mickwitzia a n d t h e t r i lobi te , 
h a v e a n i m p o r t a n t b e a r i n g on t h e d a t i n g a n d 
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will b e d i s c u s s e d in de ta i l in the p r e s e n t con-
tex t . 

Mickwitzia monilifera L i n n a r s s o n h a s a 
cha rac t e r i s t i c s u r f a c e s t r u c t u r e t ha t h a d al-
lowed W i m a n (1903) to i den t i fy t h e spec i e s 
in t h e f r a g m e n t a r y o c c u r r e n c e s co l lec ted by 
G. v o n S c h m a l e n s é e r in t h e A land i s lands . 
T h e s t r u c t u r e typ ica l of Mickwitzia monili-
fera w a s a fa i r ly d e n s e n o d u l a r ru l ing . T h e 
s u r f a c e of t h e f r a g m e n t s is occas iona l ly fold-
ed p e r p e n d i c u l a r to t h e n o d u l a r ru l ing (Wi-
m a n op.cit.). T h e d e n s e n o d u l a r ru l ing s h o w s 
u p clear ly in t h e S ö d e r f j ä r d e n o c c u r r e n c e 
(Fig. 1). Moreove r t h e s u r f a c e of t h e f r a g m e n t 
e x h i b i t s u n d u l a t o r y fo ld ing , w h i c h is, how-
ever , o r i en t ed d iagona l ly to t h e n o d u l a r rul-
ing. T h e s e d i m e n t a r y r o c k of t h e o c c u r r e n c e 
is a g r e e n i s h g rey shale. 

Mickwitzia foss i ls or Mickwitzia s a n d -
s t o n e s a re e n c o u n t e r e d in m a n y p laces in t h e 
Bal t ic area. T h e y h a v e b e e n r e p o r t e d by Wi-
m a n (op.cit.) o n t h e bas is of b o u l d e r s f r o m t h e 
fo l lowing s i tes in A l a n d : S o u t h L u m p a r n ; 
S l e m m e r n , eas t of M a r i a n h a m n ; Y t t e rnä se t , 
in M a r i a n h a m n ; a n d G r a n b o d a , in L e m l a n d . 
In S w e d e n t h e y h a v e b e e n f o u n d in t h e N ä r k e 
a r ea (Wes te rgå rd 1940), K i n n e k u l l a (Holm 
1901, H ö g b o m a n d A h l s t r ö m 1924), B i l u d d e n 
(Wiman 1903), a n d in t h e dr i l l ing at File Hai-
da r in G o t l a n d b e l o w t h e Mobergella a n d Vol-
borthella o c c u r r e n c e s (5 m) c lose to t h e u p -
pe r po r t i on of t h e L o w e r C a m b r i a n depos i t 
( T h o r s l u n d a n d Wes t e rgå rd 1938, Mar t ins-
son 1974). I n Ö s t e r g o t l a n d Mickwitzia 
monilifera h a s b e e n iden t i f i ed in local erra t -
ics b u t not in s i tu (Mar t i n s son op.cit.). In 
Da l s l and it h a s b e e n r e p o r t e d f r o m a c las t ic 
d y k e w e s t of L a k e V a n e r (Gavel in 1909). T h e 
m o s t i m p o r t a n t s i te of c o m p a r i s o n for t h e 
S ö d e r f j ä r d e n Mickwitzia o c c u r r e n c e m a y be 
F i n n g r u n d e t , w h e r e Mickwitzia w a s e n c o u n -
t e r ed in a dri l l co re f r o m L o w e r C a m b r i a n 

bed . Volborthella a lso o c c u r s in F i n n g r u n d e t , 
at a d e p t h of 82.22 m (Thor s lund & A x b e r g 
1979). A s imi la r s e q u e n c e , Volborthella at 
119 m a n d Mickwitzia at 237.8 m, h a s b e e n 
no ted at S ö d e r f j ä r d e n . 

In Es ton i a Mickwitzia monilifera is asso-
cia ted w i th Schmidtiellus mickwitzi t r i lob i te 
a n d Volborthella tenuis c e p h a l o p o d in t h e 
L ü k a t i f o r m a t i o n (Mens a n d P i r r u s 1977). Ac-
c o r d i n g to Ö p i k (1956), t h e o c c u r r e n c e of 
Mickwitzia is c o n f i n e d to t h e L ü k a t i f o r m a -
t ion and t h e u p p e r p o r t i o n of t h e L o n t o v a 
f o r m a t i o n . In s o u t h e r n L i t h u a n i a , Mickwitzia 
cf. monilifera h a s b e e n e n c o u n t e r e d in s o m e 
co res dr i l led into t h e P i r i t a fo rma t ions , i.e. 
in r o c k s of t h e f ina l s t age of t h e L o w e r C a m -
br i an (Korkut i s , L a p i n s k a s , L a s h k o v 1972). 

T h e t r i lob i te f r a g m e n t s f o u n d at S ö d e r -
f j ä r d e n in t h e g r e e n i s h g rey sha le at a d e p t h 
of 278.05 m (Fig. 2 a n d 3) p r o b a b l y c o r r e s p o n d 
to t h e olenel l id t r i lobi te , i.e. t h e o ldes t t y p e s 
in t h e Bal t ic area. Fig. 2 b e a r s a m a r k e d re-
s e m b l a n c e to t h e Olenellus sp. f r a g m e n t , 
S c h a l e n s k u l p t u r von g e w ö h n l i c h e m A u s -
sehen , r e p o r t e d by W i m a n (1903, PL 1, Fig. 6). 
T h e ma te r i a l d e s c r i b e d by W i m a n de r ive s 
ma in ly f r o m t h e Gäv le Bay , a l t h o u g h h e a lso 
has an o b s e r v a t i o n on Olenellus sp . f r o m 
R o s e n b e r g in A l a n d (Wiman op.cit.). T h i s 
may , h o w e v e r , b e a n o t h e r g e n u s r e s e m b l i n g 
Olenellus. T h e s u r f a c e s t r u c t u r e of t h e Ole-
nellus? curvicornis d e s c r i b e d by P o u l s e n 
(1932) f r o m t h e L o w e r C a m b r i a n f o r m a t i o n in 
Ella I s l and , G r e e n l a n d , is s imi lar to t h a t en-
c o u n t e r e d in t h e S ö d e r f j ä r d e n o c c u r r e n c e . 

T h e t r i lob i t e Schmidtiellus mickwitzi (Mo-
be rg 1892) a n d t h e b r a c h i o p o d Mickwitzia 
monilifera o c c u r in V ä s t e r g ö t l a n d , N ä r k e a n d 
E s t o n i a i n c o n g l o m e r a t e s t h a t f o r m e d d u r i n g 
t h e L o w e r C a m b r i a n t r a n s g r e s s i o n (Mart ins-
son 1974). I n t h e Mjosa area, Schmidtiellus 
cf. mickwitzi is e n c o u n t e r e d in t h e B r e n n -

Fig. 1. Mickwitzia monilifera, shell fragments from a depth of 237.8 m in shale. Photo Kalevi Hokkanen 
(A-C) and Erkki Halme (D). 
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Fig. 2. Fragmentary cephalon of 
olenellid trilobite from a depth 
of 278.05 m in shale. A lateral 
border furrow visible at the 
right-hand margin. Photo K. 

Hokkanen. 

sae te r l i m e s t o n e a b o v e t h e P r e c a m b r i a n 
( S k j e s e t h 1963,' M a r t i n s s o n op.cit.). In t h e 
Mjosa area, h o w e v e r , t h e o lenel l id t r i lob i te 
Callavia sp. o c c u r s t o g e t h e r w i t h Vol-
borthella tenuis in t h e B r å s t a d shale , w h i c h is 
y o u n g e r t h a n t h e B r e n n s a e t e r l imes tone . 
With i ts s t r i pes (Fig. 3), t h e foss i l f r a g m e n t 
f r o m S ö d e r f j ä r d e n r e s e m b l e s t h e s u r f a c e 
s t r u c t u r e of t h e rea r of t h e h e a d of t h e tri-
lobi te Strenuaeva sp . (Ah lbe rg 1979) a n d also 
t h e s t r u c t u r e s of t h e p l e u r a l a r eas of s o m e 
o t h e r t r i lob i tes (cf. D e a n and Mar t in 1978, 
p. 33). 

S i n c e foss i l s a re s o m e t i m e s a s soc i a t ed w i t h 
p h o s p h o r i t e n o d u l e s , a t t e n t i o n w a s f o c u s e d 
on t h e s e d i m e n t a r y rock of S ö d e r f j ä r d e n a t 
a d e p t h of 314.55 m, w h e r e t h e r e is a l aye r of 
a c o n g l o m e r a t i c s a n d s t o n e , l e s s t h a n 10 c m 
t h i c k , w i th p h o s p h o r i t e n o d u l e s (Figs 4 a n d 
5). T h e layer is v e r y s imi la r to t h a t d e s c r i b e d 

b y T h o r s l u n d and A x b e r g (1979) f r o m t h e 
L o w e r C a m b r i a n Väs t ra B a n k e n f o r m a t i o n a t 
a d e p t h of 133.26 to 133.35 m. At S ö d e r f j ä r d e n 
t h e c o n g l o m e r a t i c s a n d s t o n e c o n t a i n s sma l l 
a m o u n t s of g l a u c o n i t e as well . A la rger indi-
v i d u a l p h o s p h o r i t e n o d u l e w a s d e t e c t e d in 
t h e S ö d e r f j ä r d e n f o r m a t i o n a b o v e t h e ole-
nell id t r i lob i te at a d e p t h of 277 m. T h e s e 
p h o s p h o r i t e s a re f r e e f r o m fossi ls . Leh to -
vaa ra had ear l ie r f o u n d w h a t m a y b e t h e r em-
n a n t of a foss i l in a p h o s p h o r i t e - b e a r i n g poly-
mic t i c c o n g l o m e r a t e in the u p p e r p a r t of t h e 
S ö d e r f j ä r d e n s e d i m e n t a r y f o r m a t i o n ( L a u r é n 
et al. 1978, p. 25). 

Microfoss i l s (acritarchs) 

T h e m a i n o b j e c t s of our a t t e n t i o n a re t h e 
mic rofoss i l s in t h e l o w e r s e d i m e n t f o r m a t i o n 
of S ö d e r f j ä r d e n a t a d e p t h of 140.0 to 317.75 m. 
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Fig. 3. A shell fragment of trilo-
bite from a depth of 278.05 m. 
Probably a remnant of the same 
individual as that shown in 

Fig. 2. 

Fig. 4. Conglomeratic sand-
stone from a depth of 314.55 m. 

Fig. 5. A detail of conglomer-
atic sandstone. Small rounded 
phosphori te nodules in thin 

section. 
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Fig. 6. Diameter and 
thickness of the shell of 
the Tasmanites from the 
Söderfjärdén sediment 

formation. 

N e w microfoss i l a n a l y s e s w e r e p e r f o r m e d on 
35 s i tes at an a v e r a g e in te rva l of 5 m. In t h i s 
lower i n t e r s ec t i on t h e mic ro foss i l g e n e r a re-
s e m b l e t h o s e in t h e u p p e r s e d i m e n t f o r m a -
t ion. T h e n u m b e r of g e n e r a in t h e l o w e r for-
m a t i o n is, h o w e v e r , sma l l e r t h a n in t h e u p p e r 
f o r m a t i o n . T h u s , t h e Cymatiosphaera g enus , 
w h o s e p r o p o r t i o n is a l m o s t 40 % a t a d e p t h of 
129 m, is p rac t ica l ly l a c k i n g f r o m t h e sedi-
m e n t a r y f o r m a t i o n a t a d e p t h of 140.0 to 
317.75 m. 

T h e g e n u s Granomarginata is ve ry r a r e in 
t h e l ower por t ion . T a s m a n i t e s bobrowskii 
(Wazynska 1967) a n d piritaensis (Pos t i et 
J a n k a u s k a s , 1976) a r e ve ry c o m m o n at d e p t h s 
of 89.2 a n d 92.3 m ( a b o u t 36 %). D e e p e r d o w n 
the i r p r o p o r t i o n is low. N e v e r t h e l e s s , s p e c i e s 
T. bobrowskii in pa r t i cu l a r o c c u r s at a d e p t h 
of 139.5 to 261.1 m a l m o s t u n i n t e r r u p t e d l y , 
w h e r e a s t h e piritaensis t y p e w i t h a t h i c k e r 
shel l is l a ck ing f r o m t h e g r e a t e s t pa r t of t h e 
depos i t : it h a s b e e n r e c o r d e d at d e p t h s of 150, 
272.2 a n d 307.05 m. Fig. 6 s h o w s t h e m o s t 
i m p o r t a n t p a r a m e t e r s of t h e Tasmanites in 
t h e S ö d e r f j ä r d e n s e d i m e n t a r y f o r m a t i o n , i.e. 

t h e d i a m e t e r and t h e t h i c k n e s s of t h e she l l in 
g r a p h i c p r e s e n t a t i o n . T h e t h i r d i m p o r t a n t 
quan t i t y , t h e s p a c i n g b e t w e e n t h e pores , is 3 
to 5 [j. for t h e m a j o r i t y of t h e spec ies . As 
s h o w n by t h e f igure , m o s t of t h e o c c u r r e n c e s 
of Tasmanites bobrowskii fall w i t h i n t h e size 
r a n g e of 90 to 160 |i ( the u p p e r l imit 130 
w h i c h I r e p o r t e d p rev ious ly , s h o u l d r ead 
160 n, T y n n i 1978). 

T a b l e 1 l is ts t h e a c r i t a r c h g e n e r a in t h e mid-
dle and lower p o r t i o n s of t h e S ö d e r f j ä r d e n 
s e d i m e n t f o r m a t i o n a n d w h o s e e x i s t e n c e h a s 
b e e n c o n f i r m e d by c h e c k i n g . T h e fair ly l a rge 
Dictyotidium s pec i e s is t h e m o s t i m p o r t a n t 
n e w spec i e s f o u n d in t h e l o w e r p o r t i o n of t h e 
f o r m a t i o n . 

Dictyotidium bottnicum n. sp. (Figs. 7 A - G , 
8 G) 

A s p h e r i c a l or oval vesicle , 70 to 112 n in 
d i ame te r . T h e s u r f a c e s t r u c t u r e cons i s t s of 
s l ight ly e leva ted p o l y g o n a l r idges . T h e poly-
g o n s va ry in s h a p e f r o m t r igona l to po lygona l . 
They a lso va ry in size. T h e p a t t e r n m a y be 
a b s e n t f r o m t h e c e n t r a l p a r t s in s o m e indi -
v idua l s . T h e y a r e s ep i a in co lour , t h e s m a l l e r 
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Table 1. Acritarch occurrences in the middle and lower parts of the Söderfjärden sediment formation. 

quality 
of 
acritarchs: 
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good oo 
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B 
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o 139.5 X X X X X X X 
- 144.5 X X 

0 149.9 X X X X X X X 
o 155.4 X X X X X X X 

00 160.6 X X X X X X X 

0 166.0 X X X X X X 
_ 168.2 
o o 173.6 X X X X X X X 
_ 178.0 
o 184.1 X X X X X X 
o 189.6 X X X 
- 195.3 
0 199.4 X X X X 
0 204.35 X X X X X X X 
— 210.2 X X X 
— 216.0 X X X X 
oo 221.6 X X X X X X X 

226.9 X X 
232.0 

•: 234.0 X X X X X X X X X 

00 237.8 X X X X 

0 244.6 X X X X X 

o 250.2 X X X X 
_ 255.6 X X 

00 261.1 X X X X X X X X X X 
— 266.4 X X X 
o 272.3 X X X X X X X 

o 278.0 X X X X X 
— 284.1 X X X 
— 287.8 X X 

o 293.3 X X X X X 
00 299.05 X X X X X 

o 307.05 X X X 

o 312.4 X X 
_ 317.75 

x = present, X = dominant 

i n d i v i d u a l s b e i n g d a r k e r t h a n t h e l a rge r ones . 
T h e la rge i n d i v i d u a l s a re occas iona l ly rap-
t u r e d . 

D. bottnicum h a s b e e n e n c o u n t e r e d in 
a b o u t t en o c c u r r e n c e s at d e p t h s of 261.1 a n d 
299.05 m . 
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Fig. 8. A. Tasmanites bobrowskii, B. T. piritaensis, C, D. Archaeodiscina umbonulata, E. A. sp., F. 
acritarch type at a depth of 299.05 m., G. detail of Dictyotidium bottnicum. 

Fig. 7. Dictyotidium bottnicum n. sp. 

5 
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H o 1 o t y p e: Fig. 7A, Geological Survey of 
Finland slide No. 315, Söde r f j ä rden drilling, 
dep th 299.05 m, Lower Cambr ian formation. 

R e m a r k s : Dictyotidium genus of the 
acri tarchs was descr ibed by Eisenack in 1955 
f rom the Silurian deposi t s in the Baltic area. 
The Stictosphaeridium brayense descr ibed 
f rom the Irish Cambrian (Gardiner & Van-
guesta ine 1971) cor responds to the type cha-
racterised by a similar polygonal sur face pat-
tern. It is, however , smaller and has a larger 
mesh than the species at Söder f jä rden . Vidal 
(1981) has founded t h e species Dictyotidium 
birvetense Paskev. f rom Hardgeberg (Holmia 
A) and the Gislöv format ion in Sweden . In the 
area of the East European P la t fo rm the spe-
cies has been found in t h e Lontova format ion 
(Volkova et al. 1979, Korkut i s 1981). Another 
Lower Cambrian Dictyotidium species, pris-
cum Kir. et Vol., has also been encounte red 
in the East European Pla t form (Volkova et 
al. 1979) and in D e n m a r k in the Holmia A de-
posit of Gronne Ski f re (Vidal 1981). 

Archaeodiscina sp. (Fig. 8 E) 
A dark spot on t he sphere dis t inguishes the 

species f rom the Leiospaeridia genus . The 
form also resembles the Archaeodiscina 
umbonulata Volk, bu t the radial r idges 
a round the spot are lacking. The d iameter is 
about 30 pi. Cf. Nucellosphaeridium Timofeev 
1966. Very rare at a dep th of 261.1 m. 

A platy and rounded acri tarch type with a 
concentr ic r idge pa t te rn was detected at a 
dep th of 299.05 m. Only one individual was 
encounte red (Fig. 8 F). 

Comparison of the results wi th some 
acritarch types reported from the Lower 
Cambrian deposits in the Baltic 
and Scandinavia 

The biostra t igraphic division, which was 
developed f rom the results of recent acr i tarch 
s tudies on the Baltic and Scandinavian 

Lower Cambr ian deposi ts and f rom fossil 
comparisons , is applied in the following to 
da te tentatively the Söder f j ä rden deposit . 
The s trat igraphic dis t r ibut ion of the Lower 
Cambr ian acri tarchs in the East European 
platform and Scandinavia proposed by Vidal 
(1981a, b) is based on resul ts by Volkova et 
al. (1979) f rom the East European Platform and 
on those applied to Scandinavia f rom the 
studies by Vidal. The acri tarch table given by 
Vidal shows that the Lükati formation has the 
highest n u m b e r of species in c o m m o n wi th 
the Söder f j ä rden deposit . The species signifi-
cant for dat ing are Archaeodiscina umbo-
nulata, Baltisphaeridium cerinium and 
Lophosphaeridium tentativum. The presence 
of the former in the lower par t of the Söder-
f jä rden deposi t is indisputable down to a 
dep th of 278.05 m. Besides in the East Eu-
ropean Pla t form, the species has been en-
countered in t he Norre torp sands tone in 
Skåne, which also contains Schmidtiellus 
mickwitzi (Holmia A), in Mickwitzia sand-
stone in Västergöt land (Holmia A-B) and in 
the Lingulid sands tone (Holmia B). 

Baltisphaeridium cerinium Volk, has also 
been encountered at various sites in Scandi-
navia and more often in the Holmia A than the 
Holmia B horizon (Vidal 1981 b, op cit.). Like 
Tasmanites bobrowskii, it occurs in Mick-
witzia sandstone. 

Paleontologic dating of the sedimentary 
rock of Söderfjärden 

T h e fossils and microfossi ls suggest that 
t he sedimentary format ion at Söder f jä rden , 
243.73 m thick, deposi ted in the Lower Cam-
brian dur ing a rather short period. Volbort-
hella tenuis at a dep th of 119 m, Mickwitzia 
monilifera at 237.8 m and the tri lobite of the 
olenellid g roup at 278.05 m are k n o w n f rom 
the Holmia A stages, which correspond to the 
Lüka t i formation. Small changes in the 
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a c r i t a r c h s of t h e t h i c k s e d i m e n t a r y d e p o s i t 
c o r r o b o r a t e t h e c o n c e p t t h a t t h e s e d i m e n t a -
t ion took p lace d u r i n g t h e L ü k a t i s tage a lone . 

G u i d e fossi ls t yp ica l of t h e L o n t o v a s tage 
p r e c e d i n g t h e L ü k a t i w e r e n o t f o u n d a m o n g 
t h e mic ro foss i l s of S ö d e r f j ä r d e n . I n t h e Eas-
t e r n E u r o p e p l a t f o r m t h e fo l lowing a c r i t a r c h s 
a r e c o n f i n e d to t h e L o n t o v a f o r m a t i o n s : 
Ceratophyton vernicosum Kir . a n d Dictyo-
tidium birvetense P a s k e v . (Volkova et al. 
1979, Vid al 1981). T h e d e p o s i t of L o w e r C a m -
b r i a n sha le at F i n n g r u n d e t , w h i c h a lso con-
t a i n s foss i l s of Volborthella tenuis a n d Mick-
witzia monilifera ( T h o r s l u n d a n d A x b e r g 
1979), b e a r s t h e c loses t r e s e m b l a n c e to t h e 
S ö d e r f j ä r d e n depos i t . A c r i t a r c h s t u d i e s 
d e m o n s t r a t e t h a t t h e m a j o r i t y of t h e d y k e 

f i l l ings in t h e s a n d s t o n e s in A l a n d w e r e 
f o r m e d in t h e L o w e r C a m b r i a n , a n d t h a t at 
leas t s o m e of t h e L o w e r C a m b r i a n d y k e s in 
Å land a re c o n t e m p o r a n e o u s w i t h t h e Söde r -
f j ä r d e n sha le ( B e r g m a n , T y n n i a n d Winter-
ha l t e r 1982). C o m m o n ac r i t a r ch spec i e s in-
c l u d e Archaeodiscina umbonulata, (Fig. 8 C 
D) Baltisphaeridium t ype , Cymatiosphaera 
solfensis, Lophosphaeridium sp. a n d Tasma-
nites bobrowskii (Fig. 8 A). 

T h e L o w e r C a m b r i a n s e d i m e n t s d i s c o v e r e d 
in t h e N o r t h e r n Bal t ic w e r e d e p o s i t e d d u r i n g 
t h e L o w e r C a m b r i a n t r a n s g r e s s i o n , w h i c h 
p r o b a b l y c u l m i n a t e d d u r i n g t h e L ü k a t i s tage. 
I t c o r r e s p o n d s t o t h e t r a n s g r e s s i o n of Vol-
borthella tenuis t i m e (Öpik 1956, M a r t i n s s o n 
1974). 
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