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Some Carboniferous — Permian organisms 
from the coral-bearing strata 

of Spitsbergen 

A B S T R A C T : T h e p a p e r presents descr ip t ions a n d i l lus t ra t ions of Anthracoporella 

spectabilis Pia (Dasyc ladaceae) a n d Palaeoaplisina laminaeformis K r o t o v ( H y d r o z o a ) from the 

T re ske lodden F o r m a t i o n (Lower P e r m i a n , S a k m a r i a n ) of the H o r n s u n d a rea (Treskelen, 

U r n e t o p p e n ) , a n d Chaetetes arcticus sp. n. ( D e m o s p o n g i a e ) from the „ W o r d i e k a m m e n 

L i m e s t o n e " (Pern io — Carboni fe rous) of the Isfjorden a rea of the s o u t h e r n a n d cent ra l pa r t of 

Spi tsbergen. A. spectabilis a n d P. laminaeformis c o m m o n in the H o r n s u n d a rea are also k n o w n 

from the n o r t h e r n U r a l M t s . a n d T i m a n . 

K e y w o r d s : Arctic, Spi tsbergen, P e r m o Carbon i fe rous , p a l a e o n t o l o g y (algae, sponges , 

hydrozoans ) . 

Introduction 

The aim of the present paper is to discuss the results of investigations of 
three interesting organisms: Anthracoporella spectabilis Pia (Chlorophycop-
hyta, Dasycladaceae), Chaetetes arcticus sp. n. (Demospongiae) and Palaeoap­

lisina laminaeformis Krotov (Hydrozoa). They are accompanying the rich fauna 
of tabulates and rugose corals in the Permo — Carboniferous deposits of the 
western part of Spitsbergen. 

Chaetetes arcticus sp. n. has been found in the Permo—Carboniferous 
„Wordiekammeen Limestone" of the Isfjorden area (Inner Isfjorden, Windod-
den). Anthracoporella spectabilis Pia and Palaeoaplisina laminaeformis Krotov 
are derived from the deposits of the Treskelodden Formation (Upper Tres­
kelodden Beds) of the Lower Permian (Sakmarian) in the Hornsund area 
(Treskelen, Hyrnefjellet, Urnetoppen) of the southern part of Spitsbergen (Fig. 
1; see also Nowiński 1991 in press). 

The investigated material (about 30 specimens), together with a rich 
collection of tabulates (over 200 colonies — see Nowiński 1982, 1991 in press) 

has been collected by the present author during the Polish Palaeontological 
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Fig. 1. L o c a t i o n of sect ions ( south-wes t Spi t sbergen) where the invest igated ma te r i a l h a s been 

collected. 2 — H o r n s u n d a rea , 1 — I s f j o r d e n ( W i n d o d d e n ) , 1. P e r m o — C a r b o n i f e r o u s m a r i n e 

depos i t s . 

Expedition to Spitsbergen in 1974, led by Professors G. Biernat and K. 
Birkenmajer. 

86 thin sections and numerous peels have been done for the purpose of the 
study. 

The present work was done in the Institute of Paleobiology of the Polish 
Academy of Sciences, Warsaw, abbreviated as ZPAL, where the collection is 
housed. 

Acknowledgements. — I a m indeb ted to Professors E w a Roniewicz a n d Józef K a ź m i e r c z a k 

(bo th from the Ins t i tu te of Pa leob io logy , Pol i sh A c a d e m y of Sciences, W a r s a w ) for the review of 

the m a n u s c r i p t a n d va luab le c o m m e n t s . T h i n - a n d po l i shed-sec t ions h a v e been p r epa red by 

M r s M i r o s ł a w a N o w i ń s k a a n d M r s D a n u t a Kośc ie l ska , while d r a w i n g s by M r s D a n u t a Slawik; 

M r M a r i a n Dziewińsk i a n d M r Wojc iech Ska rżyńsk i have t a k e n p h o t o g r a p h s . I w o u l d like to 

express my t h a n k s to all these persons . 

Palaeogeographical remarks 

Extent, lithological description and discussion of the age of the Treskelod­
den Formation and „Wordiekammen Limestone" in the western part of 
Spitsbergen, as well as the analysis of fossil assemblages were presented by the 
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present author elsewhere (Nowiński 1982, 1991 — in press; see also Birken-
majer 1964, Birkenmajer and Fedorowski 1980, Cutbill and Challinor 1965, 
Czarniecki 1969, Fedorowski 1982, Forbes et. al. 1958, Heritsch 1939, Padget 
1954, Siedlecka 1968, Stel and Worsley 1984). 

The Permo—Carboniferous Treskelodden Beds and „Wordiekammen Lime­
stone" contain, beside abundant tabulates and solitary and colonial ruguse 
corals (Holtedahl 1913, Heritsch 1939, Fedorowski 1965, 1967) very numerous 
brachiopods (Gobbet 1964, Czarniecki 1969) and crinoids (stems). Less 
c o m m o n are bryozoans (among them Coscinium cyclops Keyserling), gastro­
pods (Karczewski 1982), bivalves and foraminifers (Liszka 1964). 

Contrary to the highly endemic assemblage of tabulates and rugose corals, 
the described here Palaeoaplisina, and especially Anthracoporella, display wide 
geographical distribution during the Permo — Carboniferous time, i.e. they 
occur in the whole south and southwestern part of Europe as well as in the 
north and south Asia. 

Anthracoporella spectabilis (especially common in the V Coral Horizon on 
Urnetoppen) and Palaeoaplisina laminaeformis (especially common in the IV 
Coral Horizon on Treskelen), as well as Coscinium cyclops Keyserling (see PI. 2, 
Fig. la-b) are also known from coeval deposits from the northern Ural Mts 
and Timan, thus indicating marine connection between both areas during the 
Lower Permian. This conclusion is also supported by similarities of other 
bryozoans (mainly from the V Coral Horizon on Hyrnefjellet) and tabulates, as 
well as rugose corals from the considered areas. 

Systematic palaeontology 

Phyllum Chlorophycophyta 
Class Chlorophyceae 

Order Dasycladales Pascher, 1931 
Family Dasycladaceae Kutzing, 1843 

Genus Anthracoporella Pia, 1920 

T y p e s p e c i e s : Anthracoporella spectabilis P ia , 1920 

D i a g n o s i s : T h a l l u s cyl indrical , b r a n c h e s d i c h o t o m o u s , p ierced by n u m e r o u s a n d n a r r o w 

cana l s (p r imary branches) , often b r a n c h i n g d i c h o t o m o u s l y ( secondary b ranches ) . C a n a l open ings 

visible on the o u t e r a n d inner surfaces of tha l lus as smal l pores . S p o r a n g i a u n k n o w n . 

R e m a r k s . — T h e following 10 species of th is genus ( rang ing in age from Si lur ian t o U p p e r 

Jurass ic) have been descr ibed so far: Anthracoporella spectabilis P ia , A. cf. spectabilis Racz , A. 

fragillisima Mas lov , A. kasachiensis Mas lov , A. magnipora E n d o , A. menchikqffi C h a n t o n , A. 

macrurii Ell iot , A. uralensis C h u v a s o v , A. vicina K o c h a n s k y et H e r a k , a n d A. torinensis E n d o . 

O c c u r r e n c e . — Silurian: U S S R ( K a z a k h s t a n ) ; U p p e r Ca rbon i f e rous : Spain , Greece , 

U S S R (Done t sk Basin); U p p e r Ca rbon i f e rous t h r o u g h L o w e r P e r m i a n : Aus t r i a (Carn ic Alps), 

Yugos lav ia , U S S R (Ural ) , I r a n , Tu rkey , J a p a n , Sp i t sbergen ( H o r n s u n d ) , U S A (Texas, N e w Mexico , 

Missour i ) ; P e r m i a n : U S S R (Kazakhs t an ) , I r a q , Afghanis tan , O m a n , T h a i l a n d , C a m b o d g i a , 

M a d a g a s c a r ; U p p e r Jurass ic : J a p a n . 
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Anthracoporella spectabilis Pia, 1920 
(PI. 1, F igs l a — c , 2; PI. 2, F igs 2—3) 

1920. Anthracoporella spectabilis Pia; P ia , p . 15—18, PI. 1, F igs 7 — 1 1 . 

1972. Anthracoporella spectabilis Pia; H o m a n n , p . 189—191 , PI. 3, Fig. 23 (cum syn.) 

1974. Anthracoporella spectabilis Pia; C h u v a s o v , p . 20, PI. 6, F igs 1—6. 

1978. Anthracoporella spectabilis Pia; Kul ik , p . 191, PI. 4, F igs 1—6. 

1980. Anthracoporella spectabilis Pia; F lugel a n d F l u g e l — K a h l e r , p . 123—124, PI. 7, F ig . 7. 

1980. Anthracoporella spectabilis Pia; V a c h a r d , p . 345—348, PI. 5, F igs 2—4; PI. 7, Fig. 3; PI. 23, 

Figs. 6—8. 

D i a g n o s i s . — Thal l i cyl indrical , rare ly b r a n c h i n g , 1.0 t o 10.0 in d i ame te r , usual ly 

be tween 3.0—6.5 m m . Tha l l u s wall 0.10 to 0.80 m m thick , p ierced by s t ra igh t , c o m m o n l y 

d i c h o t o m o u s l y b r a n c h e d canals , which a re pe rpend i cu l a r o r slightly ob l i que t o t h e tha l lus surface. 

Wal l po re s r o u n d , 0.01 t o 0.07 m m in d i ame te r . P o r e centers usual ly 0.01 t o 0.09 m m a p a r t . 

M a t e r i a l . — Very n u m e r o u s a n d well p reserved thall i , which h a v e been found in six 

samples (concent ra t ions) : Z P A L V. X I X / 1 — 6 from Treske len a n d U r n e t o p p e n . 1. Treske len : N o . 

1 in the I V b C o r a l H o r i z o n , C reek IV. 2. U r n e t o p p e n : N o s 2—6 in the V C o r a l H o r i z o n . 

D e s c r i p t i o n . — N o n s e g m e n t e d , cyl indr ical o r slightly e l l ipsoidal thall i , some t imes 

slightly cu rved a n d wi th ra re b r anches ; s t rongly differentiated in size. T h e y occu r in the rock in the 

rich discre te a c c u m u l a t i o n s , n u m b e r i n g h u n d r e d s of spec imens . Usua l ly thal l i s h o w n o o r i en t a t i on , 

only ra re ly the i r longer axes a re m o f e o r less paral le l t o the surface of the bed . T h e l eng th of thall i 

var ies f rom 7.0 to 20.0 m m , thei r in ter ior is infilled wi th a rock m a t r i x o r calci te spar . In t h e in ter ior 

of s o m e larger thal l i 1 to 4 smal ler thal l i have been found. Tha l l i a re r o u n d in t r ansve r se sect ion 

wi th a n o u t e r d i a m e t e r be tween 1.0 t o 7.5 m m , usual ly 3.0 t o 6.3 m m , s o m e t i m e s sl ightly el l ipsoidal 

m e a s u r i n g 1.8—4.0 x 3.0—7.5 m m . I n n e r d i a m e t e r of thall i var ies be tween 0.8 a n d 6.8 m m , usual ly 

1.7 a n d 4.5 m m . Wal l th ickness in pa r t i cu la r tha l lus relat ively s table , shows , however , i m p o r t a n t 

differences a m o n g different spec imens . It is usual ly 0.1—0.15 in small thal l i , u p t o 0.25—1.0 m m 

(most c o m m o n 0.4—0.7 m m ) in la rge thall i . Tha l l u s wall p ierced by very n u m e r o u s , smal l cana l s 

o r ien ted pe rpend icu la r ly or slightly obl iquely in re la t ion t o the wall surfaces (ou te r a n d inner) . 

The i r l ength is equa l wi th the th ickness of wall . Bo th , in t r ansverse a n d l ong i t ud ina l sect ions , these 

cana l s a re s t ra igh t o r slightly arch- l ike curved , c o m m o n l y d i c h o t o m o u s l y b r a n c h e d a t a low angle , 

a n d s o m e t i m e s funnel-like e x p a n d e d w h e n a p p r o a c h i n g o u t e r a n d inner tha l lus surfaces. N o 

p r i m a r y o r s econda ry b r a n c h e s can be d is t inguished , despi te a relat ively g o o d s ta te of p rese rva t ion . 

C a n a l o p e n i n g s a re visible as r o u n d o r slightly oval po re s (side open ings ) o n the tha l lus surfaces, 

m e a s u r i n g a b o u t 0.046—0.052 in d i ame te r . T h e d i a m e t e r of po re s is e q u a l wi th the d i a m e t e r of 

cana l s , o r a little h igher when funnel-l ike expans ions of cana l s are p re sen t n e a r the surface. In 

t angen t ia l sect ion tha l lus d isplays dense , gr id- l ike s t ruc tu re , where p o r e cen te r s a re u p t o 0.050 m m 

a p a r t . N o s p o r a n g i a have been found. 

R e m a r k s . — Anthracoporella spectabilis s hows high intraspecific var iabi l i ty (see T a b l e 1). 

T h e inves t iga ted thall i f rom the P e r m o — C a r b o n i f e r o u s of the H o r n s u n d a r ea a re the m o s t s imilar 

to the spec imens from the L o w e r P e r m i a n of C a r n i c Alps (Trogkofel L imes tone ) desc r ibed by 

Flugel a n d F luge l -Kah le r (1980). Similari t ies conce rn the size a n d d i a m e t e r of thal l i , th ickness of 

wall a n d the d i s t ance be tween p o r e centers . T h e spec imens from Spi t sbergen differ on ly from the 

a lp ine forms in a slightly larger d i a m e t e r of po re s a n d in the presence of smal l thal l i inside large 

one . 

T h e thal l i from Spi tsbergen are larger a n d s h o w m o r e n a r r o w r ange of po re s d i a m e t e r t h a n 

the h o ł o t y p e (see P i a 1920). 

O c c u r r e n c e . — Lower C a r b o n i f e r o u s t h r o u g h L o w e r P e r m i a n : Greece , U S S R (Ural) , 

J a p a n ( K i t a k a m i M t s , M o n s h u Mts) ; U p p e r Ca rbon i f e rous : Spa in (Asturia) ; U p p e r C a r b o n i f e r o u s 

t h r o u g h L o w e r P e r m i a n : Aus t r i a (Carn ic Alps), Yugos lav ia (Slovenia, K a r a w a n k e n ) , Spi t sbergen 



— 
T

a
b

l
e
 

- • • 

0.
05

 
-0

.0
6
 

• 

0
.0

1
4
 

- 
0.

09
 

0.
01

 
- 

0.
O

22
 

0.
01

 
- 

0.
02

 

0.
02

 
- 

0.
06

 

m
a
x

. 
0.

05
 

m
ax

. 
0
.0

5
0

 

li
e

s 
o

f 
p

o
re

s 

D . 

0.
04

 
- 

0.
07

 

0
.0

4
8

 
- 

0
.0

7
2

 

0
.0

3
5

 
- 

0
.0

4
0
 

ca
 

0
.0

4
0
 

0
.0

2
8

 
- 

0
.1

 

0.
02

 
- 

0
.0

4
5
 

0.
04

 
- 

0.
05

 

00
.2

 
- 

0.
05

 

0.
04

 
- 

0.
05

 

0
.0

4
6

 
- 

0
.0

5
2

 

d
is

ta
n

c
e
 

b
e

lw
e

e
n
 

cc
n
 

'SI - 
0.

80
 O

L'O
 

- - 
0.

41
0

 

- 
1.

15
0

 

- 
0

.5
7

5
 

- 
0.

45
 

- 
0.

68
 

0.
60

 q 

of
 
p

o
re

s.
 1

 

s 
P

ia
 

0.
16

 

0.
25

 

0
.1

8
5

 

0
.1

3
4

 

0
.4

2
5
 

0.
34

 

0
.1

2
 

o ' 

d
ia

m
e
te

r 

ip
o

re
ll

a
 

sp
ec

ta
b

il
i 

-a 

0.
6

 
-3

.5
 

0.
5

 
-3

.7
 

• 

0.
88

 
- 

1.
55

 

0.
45

 
- 

9
.1

3
 

0.
95

 
- 

1
.1

0
 

0.
48

 
- 

1
.1

0
 

• 

c c i n 

oo r -

s 
of

 
th

a
ll

u
s 

w
al

l,
 

p
 

m
m

) 
of

 
A

n
th

ra
ci

 

Q 

1.
3 

- 
5.

8
 

1.
0 

- 
4.

6
 

• 

1.
5 

- 
2
.2

5
 

• 

1.
0 

- 
10

.2
3

 

1.
65

 
- 

2.
0

 

0.
8

 
- 

1.
9

 

m
ax

. 
6.

0
 

1.
0

 
- 

7.
5

 

(3
.0

 
- 

6.
3)

 

^ 
th

a
ll

u
s,

 
s 

th
ri

c
k

n
c

; 

m
e
n

ti
o

n
s 

(i
n

 

_ i • • 

•* 

i n 
• 

o 

i n m
a

x
. 

14
.9

6
 

0.
9

 
- 

3
.7

5
 

m
a

x
. 

2.
0

 

m
ax

. 
4.

9
 

m
ax

. 
20

.0
 

7.
0

 
- 

20
.0

 

in
n

e
r 

d
ia

m
e

te
r 

o
 

O 

P
e

rm
ia

n
 

of
 

th
a

ll
u

s.
 

d
 

A
u

th
o

r 
(l

o
ca

li
ty

) 
ag

e 

P
ia

 
1

9
2

0
 

C
a
rn

ic
 

A
lp

s.
 

U
p

p
e

r 
C

a
rb

o
n

if
e

ro
u

s 

K
o

c
h

a
n

sk
y 

a
n

d
 

H
e

ia
k
 

19
60

 

Y
u

g
o

sl
a

v
ia

, 
U

'. 
C

a
rb

o
n

if
e

ro
u

s 
--

 
L

. 

F
h

'ig
el

 
19

66
 

A
lp

s,
 

L
o

w
er

 
P

e
rm

ia
n
 

R
ac

z 
19

66
 

S
p

ai
n

, 
U

p
p

e
r 

C
a

rb
o

n
if

e
ro

u
s 

E
ll

io
t 

1
9
6
8
 

O
m

a
n

, 
P

e
rm

ia
n
 

H
o

m
a

n
n
 

1
9

7
2
 

A
lp

s,
 

L
o

w
er

 
P

e
rm

ia
n
 

C
h

u
v

a
sh

o
v
 

1
9

7
4
 

U
S

S
R

 
(U

ra
l)

. 
L

o
w

er
 

P
e
rm

ia
n
 

V
a
c
h

a
rd

 
1

9
7

6
 

F
ra

n
c
e
, 

C
a

rb
o

n
if

e
ro

u
s 

V
ac

h
ar

d
 

1
9

8
0
 

A
fg

h
an

is
ts

an
. 

P
e

rm
ia

n
 

F
lu

g
el

 
a

n
d
 

F
li

ig
e
l-

K
a
h

le
r 

19
80

 

C
a
rn

ic
 

A
lp

s,
 

L
o

w
er

 
P

e
rm

ia
n
 

N
o

w
iń

sk
i 

[t
h
is

 
p
a
p
er

) 

S
p

it
sb

er
g

en
. 

P
e
rm

o
-C

a
rb

o
n

if
e
ro

u
s 

L
 

le
n

g
h

t 
of

 
th

a
ll

u
s,

 
D

 
o

u
te

r 
d

ia
m

e
te

r 

[321] 



322 Aleksande r N o w i ń s k i 

( H o r n s u n d area); P e n n s y l v a n i a n t h r o u g h Wol fcampian : U S A (Texas); L o w e r P e r m i a n T u r k e y 

( A n k a r a region), I ran , C a m b o d i a ; M i d d l e t h r o u g h U p p e r P e r m i a n : M a d a g a s c a r ; P e r m i a n : I raq , 

Afghanis tan , T h a i l a n d , O m a n . 

Phyllum Spongia 
Class Demospongiae 

Subclass Sclerospongiae 
Order Chaetetida Okulitsch, 1936 

R e m a r k s . — Unt i l recently chae te t ids h a v e been inc luded in to A n t h o z o a , ma in ly to the 

T a b u l a t a (bas ing on the presence of p s e u d o s e p t a l processes a n d d i a p h r a g m s , which were r ega rded 

as s t ruc tu res a n a l o g o u s to septal spines a n d t abu les of T a b u l a t a ) , o r even H y d r o z o a (i.e. S o k o l o v 

1950, 1955, 1962; S tas ińska 1958; N o w i ń s k i 1975; Hill 1981)! 

T h e recent inves t iga t ions of chae te t id skeletal s t r uc tu r e (i.e. K a ź m i e r c z a k 1979; Re i tner a n d 

Engesler 1987) have s h o w n the presence of spicules typical for sponges , o r t r aces of such spicules 

( p s e u d o m o r p h o s e s ) in a skeletal t issue of s o m e Pa leozo ic a n d M e s o z o i c m e m b e r s of this o r d e r 

(Acanthochaetetes, Atrochaetetes, Boswelia, Chaetetopsis, Hispidoptera, Ptychochaetetes). C a r ­

b o n a t e or pyr i t ic p s e u d o m o r p h o s e s after si l iceous spicules ( m o n a x o n s ) h a v e been obse rved in 

Ptychochaetetes Koech l in 1947 from the K i m m e r i d g i a n of Spa in (Termier a n d T e r m i e r 1976) a n d 

in Atrochaetetes Cuif a t F ischer 1974 from the U p p e r Tr iass ic of I ta ly (Dieci et al. 1977). 

K a ź m i e r c z a k (1979) descr ibed sil iceous spicules ( m o n a x o n s ) in Chaetetopsis favrei (Den inge r 1906) 

from the B a r r e m i a n of Cr imea . P s e u d o m o r p h o s e s after spicules in a skele ton of Pa l eozo i c 

chae te t ids of the genus Boswelia have been n o t e d by G r a y (1981). H a r t m a n a n d G o r e a u (1972), 

c o m p a r i n g the ex t an t sc le rosponge Ceratoporella nicholsoni (H ick inson 1911) wi th va r ious 

chae te t ids , have p r o v e d i m p o r t a n t ana log ies in the s t r uc tu r e of the i r ske le tons . 

T h u s , the inves t iga t ions by H a r t m a n a n d G o r e a u (1972), K a ź m i e r c z a k (1979) a n d G r a y (1981) 

indica te t ha t b o t h , Pa l eozo ic and M e s o z o i c chae te t ids , s h o u l d be inc luded in to subc lass 

Sc le rospongiae . 

Family Chaetetidae Milne—Edwards et Haime, 1850 
( = ? Varioparietidae Schorf—Steiner, 1963) 

Subfamily Chaetetinae Milne—Edwars et Haime, 1850 
Genus Chaetetes Fischer von Waldheim, 1837 

T y p e s p e c i e s : Chaetetes cylindraceus F ischer von W a l d h e i m in E ichwald , 1929. 

R e m a r k s . — So far, only t w o chae te t id species (Chaetetes radians F i scher v o n W a l d h e i m 

a n d Ch. svalbardensis Her i t sch) h a v e been k n o w n from the cen t ra l p a r t of t h e wes te rn Spi t sbergen . 

T h e y occu r in the P e r m o — C a r b o n i f e r o u s depos i t s (Passage beds , „ W o r d i e k a m m e n L imes tone" , 

L o w e r B r a c h i o p o d Cher t s ) of the Isfjorden a n d Belsund a r ea s (Her i t sch 1939, F o r b e s et al. 1958). 

Chaetetes arcticus sp. n. 

(Figs 2A, B; PI. 3, Fig. l a — d 

H o l o t y p e : Specimen Z P A L V. XIX/7 ; Figs 2A, B; PI. 3. Fig. l a — d . 

T y p e h o r i z o n : Spirifer l imes tone ho r i zon , L o w e r P e r m i a n ( U p p e r K u n g u r i a n ) . 

T y p e l o c a l i t y : Isfjorden, W i n d o d d e n . 

D e r i v a t i o n o f t h e n a m e : arcticus — occur r ing in Arct ica . 

D i a g n o s i s . — Basal ske le ton spher ica l , a b o u t 150 m m in d i ame te r . T u b e s very long , 
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p r i smat ic , m u l t i a n g u l a r in t ransverse sect ion, wi th d i a m e t e r be tween 0.30 a n d 0.55 m m , c o m m o n l y 

0.35 to 0.45. T u b e walls s m o o t h , 0.02 to 0.04 m m thick. D i a p h r a g m s ex t remely ra re , s t ra ight or 

concave , th in a n d hor i zon ta l . T h e y a re d i s t r ibu ted r a n d o m l y a n d 10.0 to 12.0 m m apa r t , locally 

m o r e densely spaced (3—5 tabulae) 1.0—1.2 m m apa r t . P s e u d o s e p t a l spines absen t . 

M a t e r i a l . — O n e comple te , very well preserved spec imen from I n n e r Isfjorden ( Z P A L V. 

XIX/7) from Spirifer l imes tone hor izon . 8 t r ansverse a n d long i tud ina l thin sect ions have been 

m a d e . 

D e s c r i p t i o n . - Large , mass ive , near ly regular sphe re of the basa l ske le ton has d i ame te r 

a b o u t 150 m m . T u b e s very long (up to several cm), s t rong ly pr i smat ic , t ightly packed , slightly 

curved, s t ra ight on a sho r t ( abou t 20 m m ) d is tance , radia l ly d i sposed . T h e y a re m o r e or less 

regular ly m u l t i a n g u l a r in t ransverse sect ion (penta- t o hexagona l ) wi th sha rp ly del imi ted angles. 

D i a m e t e r of tubes differentiated, from 0.30 t o 0.55 m m , usual ly be tween 0.35 to 0.45 m m . Inne r 

s h a p e clearly m u l t i a n g u l a r . T u b e walls s m o o t h , s t ra igh t a n d very th in (0.02—0.04 mm) . D i a p h ­

r a g m s ext remely rare , very thin ( a p p r o a c h i n g wall thickness) , s t ra ight o r menisc- l ike concave , 

ho r i zon ta l . T h e y are r a n d o m l y d i s t r ibu ted , b o t h in pa r t i cu l a r t ubes a n d who le basa l skele ton, 

10.0-12.0 m m a p a r t . Some t imes d i a p h r a g m s a re locally m o r e densely spaced in g r o u p s (2 to 5) and 

1.0 t o 1.2 m m a p a r t . P s e u d o s e p t a l spines absent . 

R e m a r k s . — Chaetetes arcticus sp. n. is m o s t s imilar to Ch. subcapillaris S o k o l o v from the 

L o w e r C a r b o n i f e r o u s (Visean) of V o r o n e z (Soko lov 1950). T h e similari t ies a re in p a t t e r n and t ube 

wall th ickness , as well as in ext remely r a r e a n d thin d i a p h r a g m s . T h e new species differs f rom Ch. 

subcapillaris in hav ing slightly larger d i a m e t e r a n d m o r e differentiated t r ansve r se sect ions of the 

tubes which are s t rongly pr i smat ic , a n d in the absence of p s e u d o s e p t a l processes as well as in 

a la rger size of the spher ical basa l skele ton. 

It differs a lso from the s imilar (in re la t ion to the form of the basa l ske le ton a n d the absence of 

p s e u d o s e p t a l processes) Ch. raritahulatus Lee et C h u from the M i d d l e C a r b o n i f e r o u s of C h i n a (Lee, 

C h e n a n d C h u 1930) in hav ing la rger d i a m e t e r of m o r e thin t ube wall a n d in nea r ly to ta l absence of 

d i a p h r a g m s . F r o m similar Ch. capilllaris (Phil l ips) from t h e C a r b o n i f e r o u s of I re land (Phi l l ips 1836; 

M c C o y 1844), Chaetetes arcticus sp. n. differs in a little la rger d i a m e t e r of tubes , r a re d i a p h r a g m s 

a n d the to ta l absence of p seudosep ta l processes . 

It differs a lso from Ch. tabulicarens Soko lov , from the L o w e r C a r b o n i f e r o u s ( U p p e r Visean) of 

the M o s c o w Basin (Sokolov 1950), which a lso h a v e n o d i a p h r a g m s , in m u c h smal ler d i a m e t e r a n d 

t h inne r t u b e walls, a n d in the to ta l absence of p s e u d o s e p t a l processes . 

O c c u r r e n c e . — Lower P e r m i a n : Sp i t sbergen ( inner Isfjorden). 

Phyllum Coelenterata 
Class Hydrozoa 

Subclass Hydroidea 
Order Sphaeractinida Waagen et Wentzel, 1887 

Family Sphaeractinidae Waagen et Wentzel, 1887 
Genus Palaeoaplisina Krotov, 1888 ( = Mezenia Stuckenberg, 1895; =Uraloti-

mania Riabinin, 1913) 

T y p e s p e c i e s : Palaeoaplisina laminaefromis K r o t o v , 1888. 

D i a g n o s i s . — W i d e a n d long skeletal l aminae 2.0—7.0 m m thick, scrol led in wide-cone 

tubes o r to ta l ly i r regular ly curved , c o m m o n l y paral lel a n d p laced very n e a r each o ther . U p p e r 

surface of l aminae covered with small a n d large (up to 5.0 m m high) hemispher ica l and conical 

processes as well as with n u m e r o u s po re s (openings of i n t r a l a m i n a r canals) . Basal surface 

h o m o g e n e o u s , w i t h o u t pores . 
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R e m a r k s . — T h e genus Palaeoaplisina has been erec ted by K r o t o v (1888) a n d included 

in to so called „ h o r n y s p o n g e s " — C e r a o s p o n g i a e . Accord ing t o h im, the s t ruc tu re s descr ibed from 

the U p p e r Ca rbon i f e rous of the wes tern s lopes of the U r a l M t s a n d T i m a n , d i sp layed i m p o r t a n t 

similari t ies wi th the Recent h o r n y — A p l i s i n a aerophoba N a r d o . O t h e r very s imilar skeletal 

s t ruc tures , f rom the U p p e r Ca rbon i f e rous a n d P e r m i a n of the U r a l a n d T i m a n , were descr ibed by 

S t u c k e n b e r g (1895) u n d e r the n a m e Mezenia (Mezenia roseni S tuckenberg ) a n d assoc ia ted with 

H y d r o z o a . 

U n d e r the n a m e Uralotimania (U. reticulata Riabin in) , Yakov lev a n d Riab in in (1913) 

descr ibed, from the U p p e r Ca rbon i f e rous of the U r a l a n d T i m a n , the s t ruc tu res very s imilar t o 

Palaeoaplisina a n d Mezenia, a n d included t h e m also i n to H y d r o z o a (order Tubu la r i ae ) . 

L a t e r inves t iga t ions by Riabin in (1955) have s h o w n tha t all these ear l ier descr ibed skele tons 

(Palaeoaplisina, Mezenia a n d Uralotimania) a re conspecific a n d be long t o Palaeoaplisina K r o t o v , 

which represen ts hyd ro ids . 

T h e charac ter i s t ics of t he genus is given in K r o t o v (1888), R iab in in (1913, 1955) and 

T c h u d i n o v a (1962). 

O c c u r r e n c e . — U p p e r Ca rbon i f e rous t h r o u g h L o w e r P e r m i a n : U S S R (Ura l , T iman) ; 

Lower P e r m i a n : Spi tsbergen. 

Palaeoaplisina laminaeformis Krotov, 1888 

(Fig. 3; PI. 4, F igs l a — c , 2) 

1888. Palaeoaplisina laminaeformis K r o t o v ; K r o t o v , p . 20—26 . 

1955. Palaeoaplisina laminaefromis K r o t o v ; Riab in in , p . 331—337, PI. 2, F igs 1, 3—5. 

1962. Palaeoaplisina laminaeformis K r o t o v ; T c h u d i n o v a , p . 151—152, PI. 2, Figs 2—7. 

D i a g n o s i s . — Skeletal l aminae 1.0—5.5 m m thick, usual ly be tween 2.5 and 4.5 m m , 

c o m m o n l y a r r a n g e d in c o m p o s i t e layers inc luding several l aminae , each l a m i n a 0.1—0.4 m m a p a r t 

o r even t o u c h i n g o n e a n o t h e r , somet imes scrolled in i r regula r tubes 15—25 m m in d i ame te r (or 

1—28 x 1 8 - 35 m m in t ransverse section). Processes very n u m e r o u s , m o u n d - l i k e , hemispaher ica l 

o r c lub- l ike 1.3—3.5 m m in d i ame te r a n d 0.5—3.5 m m high, some t imes conica l a n d 4.0—5.0 m m 

high. Pores and cana l s 0.05 to 0.20 mm in diameter. Chambers diameter about 0.4—1.0 mm. 

M a t e r i a l . — Large f ragments of n ine well preserved co lonies from Treske len (IV C o r a l 

H o r i z o n , Creek II) — Z P A L V. X I X / 8 — 1 4 , 16, 17; o n e f ragment of a co lony from U r n e t o p p e n (V 

C o r a l H o r i z o n ) - Z P A L V. XIX/15 . 

D e s c r i p t i o n . — Colon ies as wide as long, in the form of m o r e o r less i r regulary curved 

l a m i n a e wi th largely vary ing th ickness (from 1.0 t o 5.5 m m , usual ly 2.5—4.5 mm) . Pa r t i cu l a r 

l aminae c o m m o n l y paral lel , forming pseudo laye r s of 2 to 4 — 5 laminae . Ins ide pseudo laye r s 

pa r t i cu la r l aminae t o u c h each o the r (basal — lower surface of the u p p e r l aminae t o u c h the u p p e r 

surface of the lower l aminae — the surface wi th processes) , o r r a n d o m l y spaced 0.1 t o 4.0 m m 

apa r t . In ra re cases (2 colonies) l aminae can t o u c h each o t h e r wi th basa l surfaces. Somet imes , 

pa r t i cu l a r l aminae a re scrolled in i r regular tubes wi th folded walls a n d 15—25 m m in d iamete r , o r 

1—28 x 18—35 m m in t ransverse sect ion. In such cases the o u t e r surface of l aminae (surface with 

processes) is a lways the inner surface of a tube , while the basa l surface is a n o u t e r t u b e surface. T h e 

u p p e r surface of l aminae a n d processes is covered wi th n u m e r o u s , small nodes . Processes of the 

u p p e r surface n u m e r o u s (locally very numerous ) , from low to h igh a n d m o u n d — l i k e , hemi­

spher ical , finger-like, somet imes club-l ike; in t ransverse sect ion (parallel to the l amina surface). 

T h e y a re r o u n d e d o r oval , 1.3—3.5 m m in d i a m e t e r a n d 0.5—3.5 m m high. O n l y rarely conical 

processes occur , which a re 2.0 t o 3.5 m m wide a t a base a n d 4.0 t o 5.0 m m high. These processes 

occur exclusively o n a n y u p p e r surface of skeletal l aminae . T h e basa l surface is s m o o t h , w i thou t 

nodes a n d processes . I n n e r p a r t of l aminae c o n t a i n s n u m e r o u s , s t rongly b r a n c h e d (in var ious 

di rect ions) a n d connec ted canals . In ho r i zon ta l p l ane (paral lel t o a l a m i n a surface), these c h a m b e r s 
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F ig . 3. Palaeoaplisina laminaeformis K r o t o v , 1888. T r a n s v e r s e sec t ions (pe rpend icu la r t o t h e 

surface) t h r o u g h 4 s u p e r i m p o s e d colonies , x 5; Z P A L V. X I X / 1 5 ; U r n e t o p p e n , V C o r a l H o r i z o n . 

a re s t rong ly tubu la r - l ike e longa t ed a n d para l le l to each o the r . M a x i m u m d i a m e t e r of the i r 

c h a m b e r s is a b o u t 0.4—0.5 m m , on ly except ional ly u p t o 1.0 m m . T h e c h a m b e r s a re connec t ed 

wi th the o u t e r (only uppe r ) surface of l a m i n a by i n t r a l a m i n a r cana l s , a n d next by p o r e s b e t w e e n 

nodes . C a n a l a n d p o r e d i ame te r s a re s imilar a n d e q u a l t o 0.05—0.10 m m , s o m e t i m e s 0.20 m m . 

Similar in t e rna l s t r uc tu r e ( chambers , cana l s a n d pores) exists a l so ins ide of p rocesses o n t h e u p p e r 

surface of l a m i n a e . W h o l e in te rna l space of l aminae , be tween c h a m b e r s a n d cana l s , is infilled wi th 

c a r b o n a t e skeletal t issue. I ts s t ruc tu re c a n n o t be obse rved d u e t o a h igh degree of recrys ta l l iza t ion . 

R e m a r k s . — Co lon ie s from Treske len a n d U r n e t o p p e n differs f rom the spec imens 

descr ibed ear l ier f rom the U p p e r C a r b o n i f e r o u s a n d L o w e r P e r m i a n of the U r a l a n d T i m a n 

( K r o t o v 1888; R iab in in 1955) only in slightly t h inne r skeletal l a m i n a e a n d in a low n u m b e r of low 

conica l p rocesses o n the u p p e r surface of a co lony . 

O c c u r r e n c e . — U p p e r C a r b o n i f e r o u s t h r o u g h L o w e r P e r m i a n : N o r t h Ura l , T i m a n ; 

L o w e r P e r m i a n : Sp i t sbergen ( H o r n s u n d area) . 
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Streszczenie 

W p r a c y o p i s a n o i z i l u s t r o w a n o trzy interesujące o rgan izmy: Anthracoporella spectabilis P ia , 

1920 (Dasyc ladaceae) , Chaetetes arcticus sp. n. ( D e m o s p o n g i a e ) i Palaeoaplisina laminaeformis 

K r o t o v , 1888 (Hydrozoa ) , towarzyszące k o r a l o w c o m T a b u l a t a (Nowińsk i 1982, 1991 in press), 

r u g o z o m ( F e d o r o w s k i 1965, 1967) i innej faunie w o s a d a c h p e r m o - k a r b o n u zachodnie j części 

Sp i t sbe rgenu (fig. 1). 

Chaetetes arcticus sp . n. (fig. 2; pl . 3 , fig. l a — d ) p o c h o d z i z p e r m o - k a r b o ń s k i c h o s a d ó w 

„ W o r d i e k a m m e n L i m e s t o n e " o b s z a r u Isfjorden ( W i n d o d d e n ) . Anthracoporella spectabilis ( table 1; 

pl. 1, fig. l a — c ; pl. 2, fig. 2—3) i Palaeoaplisina laminaeformis (fig. 3; pl . 4 , fig. l a — c , 2) — występują 

l iczne w do lno -pe rmsk ie j formacji T r e s k e l o d d e n ( U p p e r T r e s k e l o d d e n Beds) re jonu H o r n s u n d u 

(Treskelen, Hyrnfjellet, U r n e t o p p e n ) . 

Palaeoaplisina laminaeformis, a szczególnie Anthracoporella spectabilis mia ły d u ż e rozprzes t ­

rzenienie pa leogeograf iczne w p e r m o k a r b o n i e , obejmujące p o ł u d n i o w ą i p o ł u d n i o w o - z a c h o d n i ą 

E u r o p ę o raz p ó ł n o c n ą i p o ł u d n i o w ą Azję. O d p o w i e d n i k i sp i t sbergeńsk ie tych g a t u n k ó w są większe 

i lepiej wyksz ta ł cone od europe jsk ich i az ja tyckich. G a t u n k i te w r a z z towarzyszącymi im l icznymi 

f r agmen tami ko lon i i mszywio łów, g łównie Coscinium cyclops Keyser l ing , 1846 (pl. 2, fig. l a — b ) 

wykazują — p o d o b n i e j a k T a b u l a t a i R u g o s a tego o b s z a r u — w y r a ź n e powiązan ia z r ó w n o -

w i e k o w y m i zespo łami a n t r a k o p o r e l , pa leoapl iz in i kosc in ium P ó ł n o c n e g o U r a l u i T i m a n u . 
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Anthracoporella spectabilis P ia , 1920 

l a — Transverse a n d o b l i q u e sect ions of cyll indrical thall i , x 5; b — transverse sect ion of cyl l indrycal , th in-wal led thal lus; smaller 

thalli of the same species visible inside, x 8; c — transverse sec t ion o f the thal lus s h o w i n g canals , s o m e of t h e m d i c h o t o m o u s l y 

branched, x 18; Z P A L V. X I X / 3 ; U r n e t o p p e n , V Cora l H o r i z o n ; 2 — Transverse sect ion o f th in-wal led thal lus (be low) a n d 

tangent ia l sect ion of terminal part of a thallus, n u m e r o u s pores visible x 14; Z P A L V. X I X / 1 ; Treske len , IV C o r a l H o r i z o n , 

Creek IV. 
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Coscinium cyclops Keyser l ing , 1846 
l a — Transverse sect ion of a c o l o n y , x 6; b — ob l ique sec t ion of a c o l o n y fragment, aperture with lunnar ium visible, x 16; Z P A L V. 

X I X / 1 8 ; Hymefje l le t . Va C o r a l H o r i z o n . 

Anthracoporella spectabilis P ia , 1920 
2 — Tangent ia l sect ion o f a terminal part of d i c h o t o m o u s l y branch ing th ick-wal led thal lus , x 30; Z P A L V. X I X / 1 ; Treske len , IV 

Cora l H o r i z o n , Creek IV; 3 — Transverse sect ion of a small , th ick-wal led thal lus s h o w i n g cana l s a n d wall pores , x 32; Z P A L V. 

XIX/4 ; U r n e t o p p e n , V Coral H o r i z o n . 
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Chaetetes arcticus sp. n. 
l a — Transverse sec t ion , x 5; b — transverse sect ion of a c o l o n y fragment s h o w i n g th in-wal led prismatic tubes , x 22; 

c — longi tudinal sect ion, x 5; d — longi tudinal sect ion of a c o l o n y s h o w i n g rarely spaced d i a p h r a g m s , x 15; h o l o t y p e , Z P A L V. 

X I X / 7 ; Isfjorden (Inner Isfjorden, W i n d o d d e n ) , „ W o r d i e k a m m e n L i m e s t o n e " (Spirifer l imes tone horizon) . 
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Palaeoaplisina laminaeformis K r o t o v , 1888 

l a — Var ious sec t ions of three different co lon ie s , x 3; b — hor izonta l sect ion (parallel to the surface of the c o l o n y ) a n d sec t ions of 

finger-like processes , x 3; c — transverse sec t ions (perpendicular t o the surface) of the c o l o n y s h o w i n g s trongly d e v e l o p e d finger-like 

processes , x 5; Z P A L V. X I X / 1 0 ; Treske len , IVc Cora l H o r i z o n , Creek II; 2 — O b l i q u e sect ion of fragments of t w o c o l o n i e s which 

are nearly touch ing with their basal laminae , x 3; Z P A L V. X I X / 8 ; Treske len , IVc Cora l H o r i z o n , Creek II. 


