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REVISION
O F  T H E

C A R A D O C I A N - A S H G I L L I A N  CYSTOID F A U N A
OF B E L G I U M

W ITH NO TES ON ISOLATED PELMATOZOAN STEM FRAGMENTS

1. INTRODUCTION.

Cystoids were announced from  the Ordovician (being included in the con­
ception « terra in  silurien  ») of Belgium  for the first tim e in 1873 by C. M a l a i s e  

(1873a) in his m onograph  entitled  « D escription du te rra in  silurien du centre 
de la Belgique ». Figures were given (PI. 6, fig. 8-9) of two specim ens referred 
to as Sphæronites stelluliferus S a l t e r  (fig. 8 =  Echinosphœrites barrandei 
belgicus J a e k e l ; fig. 9 =  Heliocrinites malaisei nov. sp .), and the same was 
recorded in faunal lists from  a num ber of fossil sites, first and forem ost of the 
« Massif du B rabant » bu t also of the « Massif de Sambre-et-M euse ».

Our know ledge of the Cystoids of Belgium  has not made m uch progress 
since tha t date. It is true  tha t a few m ore species have been reported in the 
literature. But they are mere nam es, not being accom panied by any figures, 
nor —  w ith the exception of Echinosphœrites belgicus J a e k e l , 1899 (p. 337) —  
by any descriptions. And it is significant tha t the only species listed from  
Belgium  by R. S. B a s s l e r  & M. V. M o o d e y  (1943, p. 33) in the ir Index of 
Paleozoic Pelm atozoans is that last m entioned. Obviously they did not consider 
it necessary to repeat the o ther, insufficiently  corroborated statem ents.

Especially the papers by .1. C h a u v e l  (1941) and M. D r e y f u s s  (1939) con­
tributed m aterially to a better know ledge of the O rdovician Cystoid fauna of 
W est Europe. But there were —  and still rem ain  —  gaps to be bridged. 
Therefore, the present w riter greeted w ith very great satisfaction a suggestion by 
Dr. G. U bac . h s , of Liège, to undertake a revision of the m aterial available of 
Belgian U pper O rdovician Cystoids. Three years ago —  ow ing to o ther work
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the investigation had to be postponed un til recently —  collections were received 
from  the following Institu tions and Museums :

Institu t royal des Sciences naturelles de Relgique (form erly : Musée royal 
d 'H istoire naturelle de Relgique) (Section Invertébrés prim aires I), Bruxelles 
(referred to below as « I.R .Sc.N.B. »).

Institu t de Paléontologie de l’Université, Liège (referred to below as 
« Liège »).

Université de Louvain (referred to below as « Louvain »).
Musée de Paléontologie de l ’Abbaye de Maredsous (referred to below as 

« Maredsous »).
Along w ith the specim ens from  the Institu t de Paléontologie of Liège there 

was one belonging  to the Collection R .  R o n c a r t  of Liège.
The collections of the Paleozoological D epartm ent of the Swedish Museum 

of Natural H istory, Stockholm , contain only two specim ens of Belgian Cystoids.

The au thor is deeply indebted to the D irectors and Keepers of these Insti­
tutions and Museums for generously en tru sting  h im  w ith the elaboration of 
m aterial of wich they are in charge. Ile wishes to m ention Professor 
V .  V a n  S t r a e l e n  (D irecteur de l ’Ins titu t royal des Sciences naturelles de Bel­
gique), Dr. M. L e c o m p t e , conservateur at the same Institu tion , Dr. G. U b a g i i s , 

Liège, and Dom F e l i x  A n c i a u x , Abbaye de Maredsous. Special thanks are due 
to Dr. U b a g i i s , who not only proposed to the w riter to make th is study and 
arranged for the m aterial of the above-m entioned Institu tions to be placed at his 
disposal, bu t also supplied references to im portan t Belgian literature. Special 
obligations should also be expressed to the D irection of the Institu t Royal des 
Sciences Naturelles de Relgique for accepting the present paper to appear in 
this Memoir.

2. DISTRIBUTION OF THE OLD PALEOZOIC DEPOSITS
OF BELGIUM.

STRATIGRAPHY OF THE UPPER ORDOVICIAN.

Ordovician deposits —  and G ainbro-Silurian deposits on the whole — 
occupy a very restricted area of the rock-floor of Belgium  (see m ap, PI. 1, facing 
p. 12, in E. M a i l l i e u x , 1933). The Old Paleozoic rocks have been know n since 
the beg inn ing  of the 19th century . T heir presence was first established in 
1808 by .1. J . D ’O m a l i u s  D ’H a l l o y . By A. II. D u m o n t  and others these for­
m ations were considered to be Lower Devonian, and not u n til 1860 was their 
true age recognized by J . G o s s e l e t . His in terpreta tion  of the fossil record was 
confirm ed by .1. B a r r a n d e  and was accepted gradually . A sum m ary  of the 
advancem ent of the know ledge of the C am bro-Silurian of Belgium  was given 
i. a. by C. M a l a i s e  (1873a, pp. II-1V in wicli is presented a reasoning b ibliog­



OF THE CARADOCIAN-ASHGILLIAN CYSTOID FAUNA

raphy arranged chronologically; 1900, pp. 182-184; 1901, p. 563) and by 
J . G o s s e l e t  (1888, pp. 137-138). The basic work is M a l a i s e ’s  m onograph of 
1873a, w hich was preceded by a few m inor papers by the same au thor and 
followed by several others. Of later authors, E. M a i l l i e u x  (1926) devoted a 
special paper to the stratig raphy  and developm ent of the Ordovician of Belgium  
and gave a review of this subject in his book on the geology of tha t country  
(E. M a i l l i e u x , 1933, pp. 30-35). As far as the w riter is aware, this is the m ost 
recent con tribu tion  relative to the m atter.

C am brian rocks are exposed in the A rdennes (« Massif de l’A rdenne ») in 
the south and in Brabant (« Massif du  B rabant ») in  the n o rth , in the central 
part of the country . They have yielded no fossils bu t the problem atic Oldhamia  
and a few other forms (see M. L e c o m p t e , 1948, p. 678).

O rdovician-Silurian deposits are not present in the A rdennes, bu t are 
developed in B rabant and w ith in  an area extending in an east-westerly direction 
between those others ju s t m entioned and separating the Belgian north -trough  
(Bassin de Nam ur) from  the south-trough (Bassin de D inan t). This arca is 
parallel to the Rivers Sam bre and Meuse and is know n as the « Bande de 
Sambre-et-M euse » (« Massif Rhénan du Condroz » of A. H. D u m o n t ) .  N o  

Cystoids have been found in the lower and m iddle parts of the  O rdovician. 
Plates of « Sphæronites  sp. » —  the generic nam e used probably in  a very wide 
sense —  were reported by C. M a l a i s e  (1900, p. 219; 1901, p. 566) from  strata 
referred to as L landoverian (which may not be correct).

However, in this connexion we are only concerned w ith the part of the 
series of strata that has been correlated w ith the Caradocian and the A shgillian. 
In faunal facies, these deposits are said to be developed sim ilar to the corre­
sponding strata of the Shropshire and W ales sequences of Britain.

According to E. M a il l ie u x  (1 9 3 3 , p. 3 2 )  they are to b e  correlated thus :

M assif du Brabant B ande de Sam bre-et-M euse

A sh g illian . U nknown. F osse S h a les w ith  Christ ian ia  
tenuicinc ta  (M ’C o y ) .

Caradocian.

b. G em bloux S h a les w ith  Nico- 
lella ac ton iæ  ( S o w e r b y ) .

b. U nknow n ?

a. F auquez S h a les  w ith  P le u ro ­ a. Oxhe  S an dstone w ith  Cryp-
gra p tus  l inear is  ( C a r r u -  
t h e r s ) .

toli thus g ibb ifrons  (M ’C o y ) .

On the evidence of the fossil-lists published (E. M a i l l i e u x , 1933, pp. 33-34) 
we may rely on the above classification, w hich differs from  sim ilar tables of 
¡»receding papers i. a. in that the Fosse Shales are placed in the Ashgillian 
instead of being considered equivalent to the Gembloux Shales. It seems to the
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present w riter, however, tha t some of the determ inations of the fossils in the 
Belgian Caradocian-A shgillian beds require  fu rth er confirm ation . This applies 
to e. g. Orthis calligramma  D a l m a n  (Gembloux Shales, Fosse Shales), w hich 
in the Scandinavian region occurs in the Upper A renigian. O ther som ewhat 
dubious determ inations are Leptœna rhomboidalis  ( W i l c k e n s ) and Atrypa  
[Nalivkini»J marginalis  ( D a l m a n ) ,  both  recorded from  the Gembloux Shales and 
the Fosse Shales. In o ther areas these species are S ilurian.

W ithou t en tering  on a discussion of the faunal lists, the w riter may he 
allowed to m ake a few rem arks on the subject.

The assem blage of graptolites in the Fauquez Shales places this horizon 
beyond doubt in the zone of Pleurograptus linearis ( C a r r u t i i e r s ) .  Since the 
zone m entioned form s the top of the Caradocian, we m igh t be inclined to con­
clude that the Gembloux Shales also belong to that zone, represen ting  an upper 
part of it. This is also m ade probable by the presence of Tretaspis seticornis 
( H i s i n g e r ) ,  w hich in Sweden is characteristic of the Black Tretaspis Shale which 
m ust he referred to the zone of Pleurograptus linearis ( C a r r u t i i e r s ) .  The 
determ ination  is confirm ed by the fact th a t some specim ens from  Grand- 
Manil —  preserved in the Swedish M useum of N atural H istory, Stockholm  —  
according to L. S t 0 r m e r , 1930, p. 58, probably belong to th is species. Tretaspis 
seticornis ( H i s i n g e r ) is quoted by E. M a i l l i e u x  from  the Fosse Shales as well.

The Fauquez Shales have only yielded Graptolites, whereas the o ther hori­
zons bear a shelly fauna. Cystoids have been m et w ith in the Gem bloux Shales 
and in the Fosse Shales. The rocks of the Gembloux Shales may he -charac- 
terized as varieties of m uddy greyw ackes, usually b lu ish  grey in colour 
and w ith yellow w eathering. These are the « phyllades » o r « phyllades 
quartzeux » of C. M a l a i s e  and o thers. The Fosse Shales are partially  of a 
sim ilar type of rock. They seem, as a ru le , to he m ore light-coloured, however, 
being ra th e r ash-grey. There is also a greenish  grey shale. The term  usually 
applied to the A shgillian rocks of Sambre-et-M euse is « schiste quartzeux ».

3. CARADOCIAN-ASHGILLIAN LOCALITIES 
THAT HAVE YIELDED CYSTOIDS.

As far as can he inferred from  the m aterial at the au th o r’s disposal, Cystoids 
are, num erically , a m uch m ore im portan t elem ent in the fossil record of the 
Caradocian of Belgium  than  in tha t of the A shgillian. The m aterial from 
B rabant —  although  in fact not very extensive —  is abundan t as com pared 
w ith tha t from  Sambre-et-M euse.

In order to give a rough  idea of the general d istribu tion  of Cystoids at the 
several localities from  w here sueli fossils have been obtained, the n um ber or 
approxim ate num ber of specim ens, o r fragm ents of specim ens, will be given 
for each locality (in brackets).
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In our m aterial the following localities in  B rabant are represented :

F a u q  u e z  (on the River Senile), the old quarry  NW of Fauquez Castle (15).
F a u q u e z  (w ithout close localization; see also C. M a l a i s e , 1873a, p p .  18- 

19) (45).
G r a n d - M a n i l  (SW of Gembloux), the old Lefèvre Q uarry (35).
G r a n  d - M a n i i  (w ithout close localization; see C. M a l a i s e , 1873a, p p .  30- 

33) (10).
R e b e c q - R o g n o n  (on the River Senne), the old quarry  between Rebecq 

and the Grande-Haie Farm  (in some instances this locality is referred to as 
« Rebecq-Grande Haye ») (10).

R e b e c q  ( w i t h o u t  c l o s e  l o c a l i z a t i o n ;  s e e  C. M a l a i s e , 1873a, p p .  22-23) (15).
R o n q u i è r e s  (in the valley of the R iver Sennette; see C. M a l a i s e , 1873a,

p . 1 6 ) (1 0 ) .

In the literature  Cystoids have been recorded from all these localities, save 
Ronquières. « Sphæronites stelluliferus  » was obtained by C. M a l a i s e  (1873«, 
p. 23) at another locality as well, situated on the road between Clabecq and 
Grande-Haie.

The m aterial available from  Sambre-et-Meuse orig inates from  the follow ing 
localities :

A r v i l l e  (very likely the locality between W ierde and Arville Castle m en­
tioned by C. M a l a i s e ,  1873a, p. 62; 1897, p. 3; Arville-Mozet of E. M a i l l i e u x ,  

1926, p . 77) (3).
F o s s e  (Fosses, see C. M a l a i s e , 1873«, p p .  60-61) (10).
L e R o u x  (C. M a l i s e , 1873a, p. 60 (2).
L e s  T o m b e s  (C. M a l a is e , 1 8 7 3 a , p .  6 2 ;  Mozet-les-Tombes of E . M a il ­

l i e u x , 1 9 2 6 , p .  7 7 )  (3 ) .

P r e s  l e s  (m ight refer to « B urnot à Presles » of C. M a l a i s e ,  1873a, 
p . 58) (2).

V i t r i v a l  (C. M a l a i s e , 1873a, p. 60) (1).

Cystoids have been reported previously from  no localities in Sam bre-et- 
Meuse bu t Fosse and Vitrival.
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4. PREVIOUS REFERENCES 
TO BELGIAN UPPER ORDOVICIAN CYSTOIDS.

It was m entioned above tha t n o th ing  was known about the Ordovician 
Cystoid fauna of Belgium  un til, in 1873, C .  M a l a i s e  figured a few species, both  
of w hich he called Sphœronites stelluliferus  S a l t e r . In reality , one of them  
(C. M a l a i s e , 1873a, PI. 6, fig. 8) is Echinosphœrites barrandei belgicus J a e k e l  

and the o ther one (ibid., PI. 6, fig. 9) Heliocrinites malaisei nov. sp. (cf. the 
description of species below). C. M a l a i s e  (ibid., pp. 19, 106) observed tha t the 
so-called Sphœronites stelluliferus  S a l t e r  (wich, as we have seen, is a concep­
tion of d ifferent m eanings), along w ith some Brachiopods, is the predom inant 
fossil at the locality NW of Fauquez Castle. As appears from the above list of 
localities —  practically  all statem ents in the litera tu re  on the occurrence of 
Cystoids in the Old Paleozoic of Belgium  re tu rn  upon M a l a i s e ’s  m onograph — 
C. M a l a i s e  knew  Cystoids from a n um ber of o ther fossil sites (1873a, pp. 19, 
22, 23, 30, 31, 60, 61). In the same year C. M a l a i s e  (1873b) published an 
epitom e of bis m onograph , in w hich be stated the Cystoids in the U pper 
O rdovician rocks of Belgium  to occur « assez abondam m ent » (op. c it., p. Cil) 
and m entioned « Sphœronites stelluliferus  » in a list of fossils (p. CV).

In the second part of bis hand-book on the geology of Belgium  M. M o u r l o n  

(1881, p. 2), re ferring  to C. M a l a i s e , listed Sphœronites stelluliferus  S a l t e r  

am ong fossils from  the <( te rra in  silurien » of central Belgium , both from 
Brabant and Sambre-et-M euse. M a l a i s e ’s  statem ents were also repeated by 
J . G o s s e l e t  (1888, p. 140) (*).

J. B a r r a n d e  (1887, p. 18) referred  to M a l a i s e ’s  announcem ent of Sphœro­
nites stelluliferus S a l t e r  from  central Belgium bu t expressed some doubt about 
the correctness of the determ ination .

About 5 0  years ago M a l a i s e  reconsidered the Old Paleozoic sequence of 
Belgium  and devoted a series of papers to the subject. In a note on the « Bande 
silurienne » of Sambre-et-M euse he had split up the « species » Sphœronites  
stelluliferus  S a l t e r  into two, one of w hich retained this nam e, w hereas the 
o ther was called <¡ Echinosphœrites balticus, E ic h . » (C. M a l a i s e ,  1 8 9 7 ,  p. 4) 
w hat is presum ably Heliocrinites malaisei nov. sp. A few years la ter (C. A í a l a i s e ,  

1 9 0 0 , p. 2 1 9 )  lie recognized four O rdovician species, nam ely « Echinosphœrites  
balticus. E ic h . » from  Sambre-et-M euse, « Echinosphœrites  (Sphœronites) m u n i­
tus, F o r b e s  », and <( Sphœronites punctatus, F o r b e s  » from B rabant, and 
« Sphœronites stelluliferus. S a l t .  » from  both these areas. « Sphœronites  sp. »

(') In G o s s e l e t ’s list of fossils from the G em bloux Shales, three nam es out of fifteen 
do not appear in their proper form . Thus Trinucleus setiform is  for 7’. (T retasp is) seti­
cornis, Orthis acteoniæ  for O. (Nicolella) actonia', and Sphæronites stelliferus  for S . stellu-  
l iferus.
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was reported from  strata referred to the Llandoverian, of B rabant (cf. above, 
p. 5). The same inform ation on Cystoids is given in the Com pte Rendu of the 
8th In terna tional Geological Congress (C. M a l a i s e , 1901, pp. 565, 566, 568).

As late as 1910 M a l a i s e  gave a survey of the Old Paleozoic of Belgium  and 
recorded the presence of fo u r species of Cystoids (C. M a l a i s e , 1910, p. 963) in 
Brabant and Sambre-et-M euse. They were not m entioned by nam e.

In  his papers referred to above, E. M a i l l i e u x  listed a few Cystoids. These 
are « Sphœronites stelluliferus  », « Sphœronites punctatus  », and « Echinosphœ­
rites m inu tus  » [sic !] [E. M a i l l i e u x , 1926, p. 72; 1933 (2), p. 33]. Sphœronite's 
stelluliferus  S a l t e r  was recorded from  Grand-M anil (the old Lefèvre Quarry) 
and Fauquez (the old quarry  NW of Fauquez Castle), Sphœronites punctatus  
F o r b e s  from Grand-M anil, and Echinosphœrites m un itus  F o r b e s  from  Fauquez 
and Robecq-Rognon (the old quarry  between Rebecq and the Grande-Haie 
Farm ). No species of Cystoids were recorded from  Sambre-et-M euse.

O. J a e k e l  (1899, p. 337) established the new species Echinosphœrites bel­
gicus on m aterial from  Gembloux, as we have had reason to point out above. 
F inally, F. A. B a t h e r  (1913, p. 494, § 559) m entioned incidentally  that 
C. M a l a i s e  had recorded Cystoid species from  Sambre-et-M euse « w hich 1 
suppose te be of Heliocrinus and Echinosphœrites  ».

It was also pointed out above (p. 3) th a t the only Belgian Cystoid recorded 
by B. S. H a s s l e r  & AL W . M o o d e y  (1943, p. 33) is Echinosphœrites belgicus 
J a e k e l .

This will be a fairly com plete list of the existing literatu re  relative to the 
Belgian Cystoids. The present w riter has chosen to review in this way the en tire 
inform ation on this m atter —  w hich is indeed extrem ely m eagre —  because it 
is im possible in most cases to refer, in the descriptive pari of the present paper, 
to the literature here reviewed. The reason for this is of course, as already 
em phasized, tha t the species recorded are alm ost th roughou t nomina nuda, the 
actual m aterial hav ing  been studied and discussed but little or not at all.

5. THE STATE 
OF PRESERVATION OF THE MATERIAL AVAILABLE.

The Ordovician deposits of Belgium  can he said to lack the qualifications 
necessary to produce well-preserved fossil m aterial. The strata are generally 
m ore or less folded. D uring  the crustal m ovem ents the fossils have not seldom 
become crushed a n d /o r  distorted. Probably they are not always very easy to 
extract from  the rock either, because som etim es a certain angle seems to exist 
between the bedding plane and the cleavage plane.

(•*) The first edition of this work w as not available to the present w riter.
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F urther, where the U pper Ordovician is concerned, the rocks are more or 
less arenaceous. Consequently the calcareous m atter has been leached out, and 
the fossils are as a ru le preserved in  the shape of in ternal casts. Less frequently  
are they found as external im pressions. It is of course a serious draw back for 
the investigation tha t the test itself is not available for study.

Plate VI, figure 9, is intended to give an idea of the occurrence of the fossils 
as em bedded in  the rock (in th is case Gem bloux Shale from  Fauquez).

Apart from  Heliocrinites and Echinosphœrites, the H ydrophoridea R hom ­
bifera are represented by isolated thecal plates. In no case is there any trace 
of subvective appendages.

6. DESCRIPTION OF FOSSILS.

Class C Y S T O I D E A  B u c h , 1844, e m e n d .  J a e k e l , 1918.

Subclass H Y D R O P H O R I D E A  Z i t t e l , 1 9 0 3 .

O rder R H O M B IF E R A  Z i t t e l , 1879, em end. B a t h e r , 1899.

O ur m aterial contains a n um ber of isolated Pelm atozoan plates w hich 
frequently  can hardly  be determ ined conclusively as to genus. But there seems 
to be no reason to doubt that they belong to the H ydrophoridea Rhom bifera. 
W here dem irhom bs are present, this in terp re ta tion  is unassailable. However, 
in an a ttem pt at a close determ ination  we are handicapped by the ra th e r 
unfavourable state of preservation of the fossils as indicated ju s t above. In 
spite of this, we may fairly safely conclude that it is correct to a ttribu te  the 
bulk  of them  to the  G lyptocystitida and, m ore precisely, to the G heirocrinidæ .

S u p e r f a m i l y  GLYPT0CYST1TIDA ( B a t h e r , 1913) R e g n é l l , 1945.

F a m i l y  CHEIROCRINIDÆ J a e k e l , 1899, em end. B a t h e r , 1913.

Genus CHEIROCRINUS E i c h w a l d , 1856.

Cheirocrinus c f .  constrictus B a t h e r , 1913.
PI. I, fig . 1-8.

Gf. Cheirocrinus constrictus  nov. s p .  — F. A. B a t h e r , 1913, p .  442, pi. 4, fig. 49-56, text- 
fig . 48-58.

I l o l o t y p e  of Ch. constrictus. —  G 1 5 7  of the G r e y  Collection.

T y p e  l o c a l i t y .  —  Thraive Glen, G irvan.

T y p e  s t r a t u m .  —  The Starfish Bed in the D rum m uck Group (Ash­
g illian).
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M a t e r i a l .  —  The m aterial at the w riters disposal referred tentatively to 
this species consists of five in ternal casts of isolated plates (Louvain lOr-e; 
Maredsous I : 72a-b) and three im prin ts  (Louvain 10a-b; Maredsous I : 72c).

D i a g n o s i s  of Cheirocrinus constrictus. —  « A Cheirocrinus ... w ith 
pectin irhom bs all con junct, and only 1-5, 10-14, 13-18, 15-16, 16-17, 17-18, 
18-10 developed; o rnam en t of single axial ridges, faint radiate g ranu la tion , and 
very faint concentric folds » (F. A. B a t i i e r ,  1913, p. 442, § 310; quoted only 
as far as relevant to the present m aterial).

D e s c r i p t i o n .  —  The plates vary a good deal in shape. They are mostly 
roughly  hexagonal in outline, a lthough  ra ther irregu lar. A few plates are 
about as h igh  as wide (PI. I, fig. 2-3), whereas one (PI. I, fig. 8) is considerably 
h ighe r than  broad. The specim en figured in plate I, figure 1, represents an 
in term ediate type. This appears from  the following m easurem ents (it should 
be noted tha t the orientation of the plates is a rb itra ry  so th a t « he igh t » and 
« w idth » refer to an orientation m ore or less the same as th a t in our P I.-figs.) :

Sp ecim en  No. H eight

m m

W idth

m m

L ouvain  10c ........................... 7,5 6,5

L ouvain  10a ......................... 6 5,5

M aredsous I : 72b ............... 7,5 5

L ouvain  10d ......................... 9 5,5(s)

All plates are distinctly  um bonated. In some cases the um bo is raised 
ra th e r m uch over the m arg in  of the plate, in others only sligh tly , ow ing perhaps 
to secondary depression. Four to six, generally sharply defined axial ridges 
radiate from the um bo, w hich is either subcentral or eccentric.

Most of the plates show a num ber of fine concentric folds (cf. the figures). 
The o ther ornam entation  of the plates, a faint radiate g ranu la tion , is not visible 
otherw ise than  in the external im pressions, in which it appears as m inu te pits 
arranged radially  (PI. I, fig. 5-7).

A dem irhom b is present in one instance only, in the plate figured in plate I, 
figure 6. It is a con junct pectin irhom b —  as far as can he recognized —  of 
some fifteen pore-slits. Ju d g in g  from  the outline of the pore-bearing plate, it 
is very likely an II.2 (PI. 5 in textfig. 49 of F. A. B a t h e r ,  1913, p. 443). An

(3) The actual width of this plate is a little greater than indicated by the measure­
ment given, since the specimen is not perfectly complete.



12 G. REGNÉLL. — REVISION

attem pt at fix ing the location in the theca of the o ther plates would be too 
hazardous, bu t evidently we m ust search for them  am ong the plates devoid of 
a dem irhom b, especially in the IL- and L-circlets (see F. A. B a t h e r ’s fig. ju s t 
referred to). For such a task we should also have to consider the position of the 
um bo, which varies in the several plates (cf. F. A. B a t h e r , 1913, p. 444, § 316).

D i s c u s s i o n .  —  As should have appeared from  the above description, 
the present m aterial conform s well with the diagnosis of Cheirocrinus constric­
tus B a t h e r . The reasons why the w riter nevertheless hesitates to consent to 
an unreserved identification are as follows : W e have no idea of the general 
shape of the theca, wich is a very characteristic one in Ch. constrictus  B a t h e r . 

F urther, we have no know ledge of the general developm ent and d istribution  
of the pectin irhom bs. Finally, w ith regard to the shape, the indiv idual thecal 
plates are on the whole conservative in Cheirocrinus, so tha t plates sim ilar to 
those now under discussion are found in  several species, e. g. the K ukruse 
(probably Caradocian) species Ch. granulatus  J a e k e l  (cf. F. S c h m i d t , 1874, 
PI. 1, fig. 12, sub Glytocystites penniger  F. S c h m i d t ) of Estonia, and the 
Caradocian Ch. alter ( B a r r a n d e ) (cf. J . B a r r a n d e , 1887, PI. 28 : 11, fig. 16 etc., 
sub Homocystites  B a r r a n d e ) of Bohemia. Both species m entioned differ from 
tlie present form , however, the form er i. a. in hav ing  all pectin irhom bs d isjunct, 
the la tter i. a. in having  no granu la tion  of the test.

It is often d ifficult to refer isolated Cystoid plates to a definite species, or 
even genus. W e find, for instance, tha t some of the plates w ith  w hich we are 
now concerned have a certain  resem blance to the isolated plates figured  by 
.1. B a r r a n d e  (1887, PI. 2, fig. 16-21), « dont nous ne pouvons pas reconnaître 
l’o rig ine » (from  the explanation of the figures), to the  « plaquettes d ’orig ine 
douteuse » of B a r r a n d e  (1887, PI. 14, fig. 24-33), and to the undeterm ined  
plates figured by M. T h o r a l  (1935, PI. 5, fig. 10-11). These exam ples refer 
to specim ens from  horizons widely apart, nam ely the Middle C am brian of 
Bohemia, the Caradocian of Bohem ia, and the U pper Cam brian of the M ontagne 
Noire, respectively.

S um m ing  up, the m aterial available is too incom plete, in the au th o r’s 
opinion, to adm it of a conclusive determ ination . On the o ther hand , actual 
data do not contradict an attribu tion  to Cheirocrinus constrictus  B a t h e r , or a 
closely related species.

The general character of Ch. constrictus B a t h e r , and its relations to o ther 
species of Cheirocrinus, was discussed thoroughly  by F. A. B a t h e r  (1913). So 
it is not necessary to com m ent fu rth er upon these questions.

R e g i o n a l  d i s t r i b u t i o n .  —  Scotland, Girvan : Thraive Glen (Ch. con­
strictus B a t h e r ) .  —  Belgium , Sam bre-et-M euse: Fosse (Ch. cf. constrictus 
B a t h e r ) .

S t r a t i g r a p h i e  r a n g e .  —  Ashgillian (Scotland: The Starfish Bed in
the D rum m uck  Group. —  Belgium : Fosse Shales).
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C heirocrinus dilatatus nov. sp.
PI. I, fig. 9.

D e r i v a t i o n  o f  n a m e .  —  From  Lat. dilatare, dilate, w ith reference to 
the shape of the axial ridges in the plates.

H o l o t y p e .  —  Louvain 5 (PI. 1, fig. 9).

T y p e  l o c a l i t y .  —  Fosse, Sambre-et-Meuse.

T y p e  s t r a t u m .  —  Fosse Shales (A shgillian).

M a t e r i a l .  —  Of this species only one specim en is available, the holotype, 
consisting of an in ternal cast of an isolated thecal plate.

D i a g n o s i s .  —  A species of Cheirocrinus w ith , at least partially , flattened 
plates, the o rnam ent of w hich is m ade up of low radiate ridges d ila ting  in a 
cen trifugal direction; the only pectin irhom b observed is probably con junct. 
(For natu ra l reasons this is only a partial diagnosis).

D e s c r i p t i o n .  —  The m arg in  of the plate is not perfect so the exact 
outline is not know n. However, it may have been roughly  hexagonal. As 
orientated  in ou r plate I, figure 9, the plate m easures 13,2 m m  in he ig h t and 
10 m m  in w idth.

The plate is vaulted only slightly , and the subcentral um bo does not pro ject 
very m uch. There axe five low axial ridges w hich have a w idth  at the um bo 
of less than  1 m m  hu t dilate in a cen trifugal dii'ection, to a v a iy ing  degi'ee in 
the  several ridges. The greatest w idth, about 3 m m , is attained by the ridge 
to the left in our figure. Heie, too, transverse rugae are discei’nible.

The chaiacter of the pore-rhom b cannot be decided quite safely from  the 
in ternal m ould, but that structu re seems to have been con junct ra th e r than  
d isjunct.

D i s c u s s i o n .  —  A developmexit of the radial ridges sim ilar to tha t of 
the present form  has been described only in two o ther species of Cheirocrinus. 
These are Ch. ornatus E i c i i w a i . d , of the East Baltic Provinces, and Ch. holm i  
R e g n k l l , of the Island of Öland, pi’obably both of Lower Arenigian age (cf. 
G. R e g n k l l , 1945, pp. 70-71, and foot-note 4). In the species m entioned, the 
thecal plates are m ore sti'ongly vaulted than in  Ch. dilatatus. In Ch. holm i  
R e g n è i u . only two axial i-idges are dilated notew orthy distally. The pectin i­
rhom bs are con junct in that species bu t d isjunct in Ch. ornatus  E i c h w a l d .

A lthough one single thecal plate is of course a vei'v narrow  basis for the 
erection of a new species, the pi'esent w riter feels tha t in th is instance actual 
data are sufficient to w arran t such a step.

R e g i o n a l  d i s t r i b u t i o n .  —  Belgium , Sambre-et-Meuse : Fosse.

S t r a t i g r a p h i e  r a n g e .  —  Ashgillian : Fosse Shales.
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? F amily PLEUROCYSTITIDÆ (M i l l e r  & G u r l e y , 1 8 9 5 ,  e m e n d .  J a e k e l , 1 8 9 9 )
H a s s l e r , 1938.

? Genus PLEUROCYSTITES B i l l i n g s , 1854.

After m uch hesitation the w riter has tentatively placed the specim ens 
recorded below in Pleurocystites. Rut it should he em phasized tha t there is 
not m uch evidence in favour of this decision. On the o ther hand , this seems 
to he the m ost plausible alternative.

P leurocystites? sp. 1.
PI. I, fig. 12-13.

M a t e r i a l .  —  Two external im prin ts  of isolated thecal plates (Louvain 75 
and c) have been th ough t to be conspecific, a lthough  show ing certain  obvious 
differences in ornam entation .

D e s c r i p t i o n .  —  Specim en Louvain 7b (PI. I, fig. 13a), described from 
a gutta-percha squeeze (PI. I, fig. 135) : The plate is irregu larly  subhexagonal 
in ou tline (in this and follow ing specim ens referred to Pleurocystites  ? the cor­
rect orientation could not he settled hut is arb itrary  in our figures). Height 
8,5 m m , w idth  4,6 nun.

The um bo has a lateral position, and  the side to w hich it is approached is 
ben t down very abrup tly  (to the left in PI. I, fig. 135). This side is arched 
gently .

The o rnam en t of the plate surface is very coarse and distinctive. The 
um bonal m argin of the deflected flank is bordered by a slightly  raised stereom  
fold, from  which four strong  radial folds em erge. Between these m ain ridges 
there are a num ber of short bu t heavy accessory ridges, some of w hich are 
d isin tegrated  into radially arranged pustules. The deflected side of the plate 
is devoid of ornam ent.

There aie no traces of a pore-system .
Specim en Louvain 7c (PI. I, fig. 12«) as studied on a gutta-percha squeeze 

(PI. 1, fig 125) : The plate is roughly  sem i-lunar in outline. H eight 8,3 m m , 
width 4,7 m m .

The m ain  structu ra l features are m uch the same as in the specim en Louvain 
75. The crest bo rdering  on the deflected area (which slopes m ore gently  in 
this specim en) is m ore pronounced, and so are the four radiate folds. There 
is no accessory o rnam en t, however, nor are there any pores.

R e m a r k s .  — The present m aterial cannot be identified w ith any species 
known to the w riter. Rut, in searching for com parable form s, it seems to be 
reasonable to consider in the first hand species of Pleurocystites w ith  a heavy
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ornam ent. Among those, the au thor wishes to direct attention first and fore­
m ost to PI. quadratus ( B a t h e r ) ,  in  w hich the « o rnam en t of the antanal face 
consists of strong  radiate ridges, and a few strong  axial ridges both  m ain  and 
subsidiary. There are traces of concentric granu lation  » (F. A. B a t h e r , 1913, 
p. 483, § 515; fu rth er, p. 482, § 501). An exam ination of plate 6, fig. 69, in 
B a t h e r ’s w ork ju s t quoted reveals tha t the « granulae to be traced » are in  fact 
knobs or pustules very sim ilar to those in ou r plate I, figure 136. It should 
he observed tha t the deflected sem i-lunar area of the plates now dealth  w ith may 
have been occupied by a pectin irhom b.

Pleurocystites quadratus ( B a t h e r ) is an A shgillian species from  Girvan. 
No doubt the present m aterial greatly  resem bles it. But caution bids us not 
to propose an identification, for there are o ther species of Pleurocystites w hich, 
by the ir coarse ornam ent, offer a certain  sim ilarity , e. g. the M aquoketa (Upper 
O rdovician) species PI. clennontensis  F o e r s t e  from  Iowa (A. F. F o e r s t e , 1924, 
PI. 33, fig. 7). And, as pointed out already and as indicated by the m ark  of 
in terrogation  follow ing the generic nam e, we cannot be sure tha t we are rig h t 
in re ferring  our specim ens to Pleurocystites. This doubt is caused first and 
forem ost by Mimocystites  B a r r a n d e  (Macrocystell idee, Eocrinoidea), known 
from  the Upper Trem adocian of the M ontagne Noire (M. T h o r a l , 1935, pp. 110- 
115, PI. 7, fig. 1-4) and from  the Upper L landeilian of Bohemia ( J .  B a r r a n d e , 

1887, pp. 163-164, PI. 28 : 1, fig. 1-20; O. J a e k e l , 1899, p. 172, text-fig. 33). 
It has fu rther been recorded from  the Upper Ordovician of Portugal (J. F. N. D e l ­

g a d o , 1908, p. 62) and Spain (B. M. M e l e n d e z , 1944, pp. 58-61, PI. 9, fig. 3-5; 
1946, p p .  282-283; B. M. M e l e n d e z  & 1. H e v i a  d e  M e l e n d e z , 1947, pp. 14-15). 
There is no reason lo en ter upon a discussion of the species of Mimocystites  
bu t they seem to require some atten tion . It is, as a m atter of fact, strange tha t 
one and the same species should appear, as has been proposed, in horizons as 
widely apart as the Trem adocian and the A shgillian. In  com paring  our 
specim ens w ith Mimocystites, we should th in k  of M. bohemicus  B a r r a n d e  in 
the first place, especially as figured by O. J a e k e l  (1. c .), HoAvever, the 
topography of the plates does not agree as closely as does tha t of Pleurocystites 
quadratus ( B a t h e r ) .

There are a few m ore form s tha t, in  a way, ai'e rem iniscent of the present 
one. Reference is m ade to « Hemicosmites  » rugatus F o r b e s  (cf. below) and 
to species of Cheirocrinus  such as Ch. cf. logani ( B i l l i n g s ) as figured by 
G. T. T r o e d s s o n  (1928, PI. 23, fig. 17), both Upper Ordovician. There is, 
finally , some sim ilarity  between Louvain 7c and the undeterm ined plate from  
the Middle C am brian of Bohemia figured by J. B a r r a n d e  (1887, pi. 2, fig. 20- 
21), already referred to above in ano ther connexion.

R e g i o n a l  d i s t r i b u t i o n .  —  Belgium , Sam bre-et-M euse: Arville.

S t r a t i g r a p h i e  r a n g e .  — Ashgillian : Fosse Shales.
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Pleurocystites? sp. 2.
PI. I, fig. io

M a t e r i a l .  —  One single fragm ent of an external im p rin t is available 
(Louvain 7a).

R e m a r k s .  —  The w riter is in doubt how to in te rp re t this specim en. It 
represents a flattened plate w ith  coarse axial ridges (three of w hich are visible) 
o rig ina ting  from  a, probably, eccentric um bo. The plate is granu lated  all over 
the surface. The relation between the fragm entary  plate and the fragm entary  
pore-rhom b (to the left in  PI. I, fig. 10«) is no t clear, but, as far as can be 
inferred from  the fossil, the pore seems to be in a prim ary position. The g rea t­
est total w idth  is about 15 m m .

There is not m uch to be said about this specim en bu t th a t it was referred 
tentatively to Pleurocystites  on account of a certain  general resem blance to some 
figures illu stra ting  specim ens of tha t genus, nam ely in F. A. B a t h e r  (1913, 
PI. 6 ,  fig. 73 : PI. quadratus ( B a t h e r ) ,  A shgillian, Girvan) and G. W . S i n c l a i r  

(1948, PI. 42, fig. 3 : PI. cf. fi litextus  B i l l i n g s , T renton, Quebec).
In this instance as well, Cheirocrinus m ig h t be advanced as an alternative. 

And it m ust be adm itted tha t e. g. Ch. granulatus  ( J a e k e l )  from  the K ukruse 
(probably equivalent to a lower part of the Caradocian) of Estonia (O. J a e k e l , 

1899, PI. 11, fig. 4) is som ew hat suggestive of our specim en.

R e g i o n a l  d i s t r i b u t i o n .  —  Belgium , Sambre-et-M euse : Arville.

S t r a t i g r a p h i e  r a n g e .  —  A shgillian : Fosse Shales.

Pleurocystites? sp. 3.
PI. I, fig. 11.

M a t e r i a l .  —  One external im p rin t of an im perfect isolated thecal plate 
(Louvain 1).

D e s c r i p t i o n .  —  The plate is large, flattened, polygonal in outline 
(probably irregu larly  hexagonal). There are at least six thread-like radiate 
ridges o rig ina ting  from  a strongly eccentric um bo. W hether the axial furrow s 
of the im p rin t represent axial ridges or are m ere fissures is not quite clear. The 
plate surface exhibits a very fa in t concentric striation com bined w ith  concen­
trically  arranged granulae.

R e m a r k s .  —  In  tentatively ascrib ing this specim en to Pleurocystites, the 
w riter found it com parable in  general type w ith the plates of certain  species 
belonging  there, or to the closely related Dipleurocystis J a e k e l . It may suffice
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to refer to PI. cf. f in tex tus  B i l l i n g s  (G. W . S i n c l a i r , 1948, PI. 42, fig. 2), a 
Trenton species of Quebec, and to Dipleurocystis rugeri ( S a l t e r ) (F. A. B a t h e r , 

1913, PI. 5, fig. 57) from  the A shgillian of G irvan.

R e g i o n a l  d i s t r i b u t i o n .  —  Belgium , Sam bre-et-M euse: V itrival.

S t r a t i g r a p h i e  r a n g e .  —  A shgillian : Fosse Shales.

S u p e r f a m i l v  HEMICOSMITIDA ( J a e k e l , 1918) R e g n é l l , 1945.

? F a m i l y  HEMICOSMITIDÆ J a e k e l , 1918.

? Genus CORYLOCRINUS K o e n e n , 1886.

Corylocrinus? sp.
PL VI, fig.  8.

M a t e r i a l .  —  One single specim en is available, show ing a cast of the 
in terna l face of an isolated thecal plate (Louvain 4a).

D e s c r i p t i o n  (largely from  a gutta-percha squeeze, PL VI, fig  8b). —  
The plate is regularly  hexagonal, m easuring  9,3 m m  in a transverse direction 
and  inconsiderably m ore in  a vertical direction. In external face, it prohahly 
slopes gently  in all directions from  a central um bo. The plate wall is very 
strong, a tta in ing  a thickness of about 1,5 m m .

There are two pairs of dem i-rhom bs. They are developed tow ards the 
plates tha t bordered on this plate in an oral and in an aboral direction respectively. 
The upper rhom bs contain some ten pore-canals, the lower ones some fifteen. 
The pore-canals are fine and densely set. As is well know n, n o th ing  of these 
rhom bs was visible on the external face of the plates bu t the pores at the 
proxim al end of the canals. Thus the canals them selves can be studied only 
in  plates show ing the inner side. A broad bridge of stereom  passes from  the 
one lateral su ture to the o ther, separating the two groups of dem i-rhom bs from  
each o ther. In the portion of the stereom  bridge directed tow ards the ad jacent 
rig h t plate there are two pores w ith traces of the ir canals.

The occurrence of the transverse s tructu re ju s t described, w hich is found 
in all m em bers of the llem icosm itida (cf. O. J a e k e l , 1899, p. 299, fig. 68), was 
discussed by F. A. R a t h e r  who proposed that, in life, the pore-canals were 
« filled w ith  strands of strom a tha t held the plates together, perm itting  some 
flexible m otion. O rig inally , it appears from  traces tha t rem ain  in some speci­
m ens, all the sutures were crossed by these strands, bu t as the theca increased 
in size g reater rigidity  was required. This was furn ished  by a deposit of stereom 
over the lateral sutures, sueli deposit filling  up the triang le  between the lateral 
m arg in  and the um bo of the plate. Thus the strom a-strands were obliterated, 
and the ir pores gradually  disappeared » ( F .  A. B a t h e r , 1910, p. 48).
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D i s c u s s i o n .  —  In  considering the generic belonging  of the present 
species, four genera (provided tha t the specim en does not represent a genus not 
yet described) m ust be taken into account, nam ely Corylocrinus, Ilemicosmites, 
Caryocrinites, and Oocystis.

It is hardly possible to show definitely that the plate Louvain 4a belongs 
to a species of Corylocrinus. Yet, by elim ination , we find this alternative to 
be the m ost probable one.

On the whole, the outline of the individual plates does not vary very m uch 
th roughou t the H em icosm itidae and G aryocrinitidae, as far as the w riter’s 
experience goes. As a rule only a few thecal plates are hexagonal in outline 
(sec also O. J a e k e l , 1899, p. 294, fig. 65; F. A. B a t h e r , 1900, p. 68, fig. 36 : 
3-4, 6; M. D r e y f u s s , 1939, p. 126, fig. 2; J a e k e l ’s  figures are a little m ore 
d iagram m atic than are R a t h e r ’s ) .

In Hemicosmites  tru ly  hexagonal plates are found only in  the L-circlet 
(m ediolateralia of J a e k e l , rad ialia  of B a t h e r ; cf. G. R e g n é l l , 1945, pp. 61, 98). 
They do not form  regu lar hexagons, however, bu t taper in an oral direction in 
consequence of the general shape of the theca. Nor does the great num ber 
of LL (9) adm it of a great w idth of any of the individual plates. F u rther, the 
upper pore-rhom bs are weakly developed, at least as a rule, as in m ost related 
genera (sometimes the upper pore-rhom bs of the LL  are lacking altogether). 
IL  5 is roughly  hexagonal but has a curved incision in its left upper corner 
bo rdering  on the periproct. The various species of Ilemicosmites  have not been 
described in sufficient detail to enable us to ju d g e  of the occurrence of genuinely  
hexagonal plates in the /L -circlet, nor is there m uch actual m aterial available 
to the w riter. It is of interest to note, however, tha t in II. verrucosus  E i c h w a l d , 

from  strata in the region of the O rdovician-Silurian boundary  in Estonia, one 
IL-plate (probably IL 2, w hich, m oreover, is hexagonal in Corylocrinus  and 
Oocystis) is hexagonal in outline (see E. E i c h w a l d , 1860, FI. 32, fig. 3). In 
fig. 6 of the plate ju s t quoted E i c h w a l d  figures a hexagonal plate, both in 
external and in ternal view. It is said to represent II. porosus E i c h w a l d . 

O. J a e k e l  (1899, p. 310) suggests, righ tly  as it seems, that H. porosus E i c h w a l d  

should be identified w ith H. verrucosus E i c h w a l d . The plate figured by 
E i c h w a l d  greatly resem bles the present one, bu t his plate is not as wide and 
there are three and four pores respectively in the lateral portions of the stereom  
bridge. An isolated plate of Ilemicosmites  sp. figured by A. V o l b o r t h  (1846, 
FI. 9, fig. 17a-6) shows fairly well developed lateral dem i-rhom bs. An im p rin t 
of the inner surface of an isolated plate belonging to a Middle O rdovician 
Ilemicosmites  from  the Urals was figured by N. N. Y a k o v l e v  (1937, PI. 1, 
fig. 8), bu t unfo rtunate ly  the figure is not quite clear.

In the L-circlet of Caryocrinites there are no hexagonal plates, because the 
brachiole-faeets are em braced by the adorai m arg in  of these plates. Of the 
ILL, IL 2 and IL 5 are hexagonal. The form er plate is better represented in the
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diagram s com m unicated b y  J .  H a l l  (1852, P I .  49, fig. ly ;  plate IL  2 is no. 5 )  

and O. J a e k e l  (1899, p. 294, fig. 65 B) than  in those of F. A. B a t h e r  (1900, 
p. 68, fig. 3 6 : 4) and AI. D r e y f u s s  (1939, p. 126, fig. 2 B), w here the aboral 
su ture is alm ost s traigh t. In the Swedish Ashgillian C. septentrionalis R e g n é l l  

and in all specim ens of the Middle Silurian C. ornatus S a y  exam ined by the 
w riter, the sutures between B 2 and IL 2 on the one hand and IL 2 and B 3 
on the o ther form  a very definite angle. IL 2 is m uch broader in the m aterial 
of Caryocrinites exam ined by the w riter than  in the d iagram m atic representa­
tions published. It is in fact an alm ost regu lar hexagon, w hich in the holotype 
of C. septentrionalis R e g n é l l  is of about the same size-order as the plate under 
discussion. Therefore, we cannot exclude the possibility tha t the genus Cary­
ocrinites is represented in the U pper O rdovician deposits of Belgium , especially 
in view of the fact tha t the genus has been proved to occur in broadly equivalent 
strata of Nortb Europe ( R e g n é l l , 1948, p. 35). The reason why the w riter 
has preferred not to designate the Belgian form  as Caryocrinites ? sp. (a reason 
w hich is indeed quite open to criticism ) is tha t in Caryocrinites the apices of the 
pore-rhom bs generally seem to m eet m ore or less in the um bo of the ILL, so that 
we are inclined to infer that no place is left for such a broad bridge of stereom as 
th a t developed in our specim en. Actually, however, as appears from  H a l l ’s  

figures (1852, PI. 49, fig. Is , If) and from  K. A. Z i t t e l  (1879), text-fig. 295c, 
p. 419; reproduced in K. A. Z i t t e l  & F. B r o i l i ,  1924, text-fig. 339c, p. 215, 
and in K. A. Z i t t e l  & C. R. E a s t m a n ,  1913, text-fig. 240c, p .  153), the 
stereom  bridge on the in ternal plate surface o f  Caryocrinites is astonishingly  
broad. In fact is seems to represent —  along the  vertical axis —  up to 15 per 
cent of the total heigh t of the plate (cf. yet G. S t e i n m a n n  & L. D ö r e r l e i n ,  

1890, text-fig. 179 C, p. 183; reproduced in G. S t e i n m a n n ,  1903, text-fig. 270 C, 
p. 196, where the stereom  bridge is not as broad as indicated in the figures 
quoted ju s t above; it is also pierced by num erous transverse pore-canals). This 
m eans tha t the plate wall is pierced obliquely by the pore-canals in the um bonal 
region, as is also evident from  a figure com m unicated by O. J a e k e l  (1899, text- 
fig. 23i, p. 109). However, in the specim en Louvain 4a the stereom  bridge is 
still broader, covering some 20 per cent of the total he igh t of the plate. IL 5 
of Caryocrinites is a good deal h igher than  broad and m ay not have any bearing 
on this discussion.

In Oocystis D r e y f u s s , 1939', IL 2 and IL 5 are likewise hexagonal, bu t, in 
conform ity w ith all plates of the IL- and L-circlets, they are rem arkably  elongate 
(M. D r e y f u s s , 1939, p. 126, fig. 2 : E, yet perhaps less obviously in the P I.-figs. 
than  in the d iagram ), and thus do not resem ble ou r specim en very m uch. 
M. D r e y f u s s  (1939, PI. 12, fig. 4) also gives a figure of the in ternal face of an 
isolated plate of Oocystis major  D r e y f u s s . A s far as can be made out from  this 
figure, the pore-rhom bs nearly m eet in the um bonal region.

Hemicosmites  and Oocystis hav ing  been elim inated definitely and Cary-
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ocrinites w ith some hesitation, Corylocrinus K o e n e n , 1886, only rem ains. Let 
us see how conditions are in tha t genus. It should be observed that, in accord­
ance w ith O. J a e k e l  (1899, p. 311) and F. A. B a t i i e r  (1910, p. 39), Jugland-  
ocrinus  K o e n e n , 1886, is taken as a synonym  of Corylocrinus. M. D r e y f u s s

(1939) th inks J uglando erinus  to be a valid genus.
D iagram s of the theca of Corylocrinus have been published by A. v o n  

K o e n e n  (1886, PI. 9), O. J a e k e l  (1899, p . 294, fig. 65 B, repeated p. 312, 
fig. 75), F. A. B a t h e r  (1900, p. 68, fig. 36 : 6; 1910, p. 43, d iag ram  1), 
M. D r e y f u s s  (1939, p. 126, fig. 2 : C - D ) ,  and by N. N. Y a k o v l e v  (1940, p. 765).
The w riter has not endeavoured to present a com plete list.

In Corylocrinus the hexagonal plates are also confined to the /L-circlet. 
And IL 2 (ant. II of B a t h e r , 1910) and IL  5  (post. II of B a t h e r , 1910) are again 
hexagonal, in this all authors agree (4). The diagram s m ost true  to na tu re  w ith 
regard to the outline of the individual plates are probably those of A. v o n  K o e n e n  

(1886), re ferring  to C. europaeus ( Q u e n s t e r t , 1874) (syn. C. pyriform is  K o e n e n , 

1866, fide M. D r e y f u s s , 1939, p. 124) and C. crassus ( K o e n e n , 1886), of
F. A. B a t h e r  (1910), re ferring  to C. carnicus B a t h e r , and of N. N. Y a k o v l e v

(1940), re ferring  to C. olii Y a k o v l e v . All the species are U pper O rdovician, 
o rig in a tin g  from  France, the Garnie Alps, and the U rals. The best description 
that we have of a species of Corylocrinus is B a t h e r ’s  of 1910, w here the proper­
ties of the individual plates are recorded m ost carefully . To some this way 
of describ ing m ay seem pedantic and of little use and m erit. In the w rite r’s 
opinion, however, it is very creditable th a t an au thor takes the pain of m aking  
an adequate and exhaustive description of the m aterial treated by h im . It may 
seem to be nonsensical, bu t really it is essential, especially for the identification 
of isolated or fragm entary  skeletal parts.

/ L 5  (post. II) is said by F. A. B a t h e r  (1910, p. 45) to be a hexagon w hich, 
though  bilaterally  sym m etrical, w idens considerably above. There is also a 
noticeable difference in he igh t and w idth  of the plate. In these respects it does 
not agree w ith the plate now un d er consideration. / L 2  (ant. II),  on the o ther 
hand, is alm ost a regu lar hexagon (F. A. B a t h e r , 1910, p. 44; cf. also this 
detail in the d iagram  on p. 43). Thus, in shape, it is very close to the  specim en 
Louvain 4a.

It m ig h t be objected to ou r tentative determ ination  tha t pores occur 
sparsely in the thecal plates of Corylocrinus, as far as can he inferred from  
published data, whereas in our specim en there is quite a n um ber of them . Yet 
N. N. Y a k o v l e v  (1940, p. 765) m entions tha t the pore-rhom bs of the  LL  are

(*) The diagram  given by N. N. Y a k o v l e v  (1940, p. 765) show s that in C. ollii 
Y a k o v l e v  not only IL 2 and IL 5 are hexagonal but also the anal plate intercalated  
betw een IL 5 and IL 1, and IL 4. This is due to the fact that the ventral m argin of D 1 
and I) 4 is not more or less straigt, as in other Corylocrinus,  but shaped like an inver­
ted W .
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disposed ju s t as in  Hemicosmites, w hich indicates tha t this is also true of the 
pores of the ILL. Moreover, A. v o n  K o e n e n  (1886, PI. 8, fig. la )  gives a figure 
of C. europaeus in  w hich two upper and two lower pore-rhom bs are clearly 
recognizable in the hexagonal IL 5. The apices of the rhom bs do not seem to 
meet in the um bo hu t to be separated by a solid area, as is the case in our 
specim en.

On the evidence of the above discussion, the w riter does not find it 
unreasonable to designate our specim en as C orylocrinus? sp., a lthough  it 
should be em phasized once m ore tha t the Caryocrinites a lternative cannot be 
left out of account.

A few words m ust he said, finally, about the structure in the upper r ig h t 
of ou r PL VI, fig. 8a. The au thor does not believe tha t it has any connexion 
w ith  the plate bu t cannot give a definite opinion of its nature . In the Echin- 
oderm s, s tructu re recalling  th is one are found in several groups (H ydrophoridea 
R hom bifera : Cystoblastus, am bulacral fields; Rlastoidea : am bulacra; Carpoidea : 
Dendrocystites, brachioles; Edrioasteroidea : Astrocystites a. o., am bulacra).

R e g i o n a l  d i s t r i b u t i o n .  —  Relgium , Sam bre-et-M euse: Les Tombes.

S t r a t i g r a p h i e  r a n g e .  —  Ashgillian : Fosse Shales.

Incertae fa mi liae.
Gen. and spec, indet. 1.

PI. II, fig.  l .

M a t e r i a l .  —  The single specim en available is an im p rin t of an isolated 
thecal plate (Louvain 4b).

D e s c r i p t i o n .  —  The plate is heptagonal in  outline, m easuring  12,5 m m  
in  he igh t and 11 m m  in w idth. It should be observed tha t in our figures the 
specim en is probably tu rned  upside dow n; it was orientated orig inally  in this 
way for a d irect com parison w ith  the so-called Hemicosmites rugatus F o b b e s  

as figured by J. W . S a l t e r  (1866, PI. 20 fig. 12, upper figure). There are 
seven strong radiate ridges along w hich rows of pores are ju s t traceable. The 
plate surface between the ridges is here and there som ew hat crum pled.

D i s c u s s i o n .  —  This specim en belongs either to the H em icosm itidae or 
to the C aryocrinitidae bu t it does not seem to he possible to determ ine it as to
genus. It very likely represents an ZL-plate. There is a certain  sim ilarity
between this plate and the W elsh Ashgillian Oocystis rugatus ( F o r b e s )  (see 
E. F o r b e s , 1848, PI. 20, fig. 2-5, sub Hemicosmites pyriform is  R u c h ; J. W . S a l ­

t e r , 1866, PI. 20, fig. 12, sub Hemicosmites rugatus  F o r b e s ; M. D r e y f u s s , 

1939, p. 129, PI. 10, fig. 2-4). W hether this a superficial sim ilarity  or an
expression of true relationship  is dubious. Thanks to the courtesy of
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Dr. C. J . S t u b b l e f i e l d , London, the present w riter has had an opportunity  to 
look over the m aterial of Rritish Cystoids —  inc lud ing  several of E. F o r b e s ’s 

orig inal specim ens —  kept in the Geological Survey and M useum in London. 
Too m uch im portance m ust not, of course, be attached to the notes made at a 
cursory exam ination of the m aterial w ithout consu lting  any literature  hut 
F o r b e s ’s m onograph (1848). Yet, in the conception of Hemicosmites rugatus  
F o r b e s , the w riter stated afterw ards a very great accordance w ith the views 
held by O .  J a e k e l  (1899, pp. 314-315). Thus Hemicosmites rugatus-pyriformis  
was found to com prise form s referable partly  to Hemicosmites, partly  to Cheiro­
crinus. The follow ing notes were m ade on three isolated plates, casts of which 
were figured by E. F o r b e s  (1848, PI. 20, fig. 3-5) :

Geol. Surv. Mus. 7422 (probably orig inal of fig. 3) : looks like a genuine 
Hemicosmites.

Geol. Surv. Mus. 21055 (original of fig. 4) : according to the accom panying 
label » cf. Juglandocrinus crassus K o e n e n  (Hemicosmites pyriform is  F o r b e s , 

non  Rucn) ». The figure is inadequate b u t the specim en m ay adm it of a 
definite determ ination  w hich was not m ade. Cf. A. v o n  K o e n e n  (1886, pp. 251, 
254) and M. D r e y f u s s  (1939, p. 124).

Geol. Surv. Mus. 69903 (original of fig. 5) : m igh t ra th e r he a Cheirocrinus. 
Cf. O .  J a e k e l  (1899, p .  315).

M. D r e y f u s s  (1939, p p .  129-130) transferred  the W elsh Hemicosmites  
rugatus-pyriformis  to Oocystis.

R e g i o n a l  d i s t r i b u t i o n .  —  Belgium , Sam bre-et-M euse: Les Tom bes.

S t r a t i g r a p h i e  r a n g e .  —  A shgillian : Fosse Shales.

S u p e r f a m i l y  CARYOCYSTITIBA ( J a e k e l , 1918) R e g n é l l , 1945.

F a m i l y  CARYOCYSTITIDÆ ( J a e k e l , 1918) R e g n é l l , 1945.

Genus HELIOCRINITES E i c h w a l d , 1840.

The species of Heliocrinites were divided by F. A. B a t h e r  (1906, p. 18) 
into two groups : one w hich may be called Plicata (group a of B a t h e r ) ,  with 
marked axial folds, and ano ther w hich may be called Planata  (group b of 
B a t h e r ) ,  w ith axial folds sligh t o r undeveloped. There are a few form s, 
however, w hich hold a fairly in term ediate position between these groups.

In the m aterial available from  the Upper O rdovician rocks of Belgium  there 
are only two specim ens represen ting  the P licata, w hereas the rest of the ra th e r 
restricted m aterial belongs to the P lanata. The form er will be dealt with first.
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Heliocrinites cf. helm hackeri ( B a r r a n d e , 1887).
PI. II, fig . 2.

Cf. Orocystiles Helmhackeri  B a r r . — J. B a r r a n d e , 1887, p. 170, pi. 7-8.
Cf. Orycystis  H elm hackeri , B a r r . —  E. H a e c k e l , 1896, p. 57, fig . 4.
Cf. Caryocystites H elm hackeri , B a r r a n d e . —  0 .  J a e k e l , 1899, p. 330, pi. 9, fig . 7.
Cf. Orocystis Helmhackeri. — F. A. B a t h e r , 1900, p. 54, fig . 16.
Cf. Heliocrinus Helmackeri.  — F. A. B a t h e r , 1906, p. 18.
Cf. Orocystites H elm ackeri , B a r r . —  J. F. N. D e lg a d o , 1908, p. 62.
Cf. Orocystis helmhackeri. — K i r k , 1911, p. 10.
Cf. Cariocystites Helm hackeri  ( B a r r ,) [ex  parte]. — B. v. F r e y b e r g , 1923, p. 264.
Cf. Caryocystites helm hackeri  J a e k e l . — W . R ö p k e , 1933, pp. 40-46, fig. 1-2.
Cf. Heliocrinites helmhackeri.  — G. R e g n é l l , 1945, p. 119, foot-note 31.

H o l o t y p e  of II. helmhackeri.  —  Not designated : a lectotype m ust be 
chosen am ong the specim ens in the B a r r a n d e  Collection, Praha.

T y p e  l o c a l i t y .  —  Kladno, Bohem ia.

T y p e  s t r a t u m .  —  « Bande Dd 4  » of B a r r a n d e  (Caradocian).

M a t e r i a l .  —  One fragm entary  and im perfect in ternal cast (Louvain 2), 
m easuring  24 x 18 m m .

D e s c r i p t i o n .  —  The specim en is so im perfect tha t no th ing  can be said 
about the general outline of the theca and the num ber of thecal plates, nor about 
the character of the am bulacral area and the thecal openings. The structure 
of the test of course also rem ains unknow n.

The plates of the theca are pentagonal —  heptagonal and have a diam eter of 
up to 5 m m . H igh folds radiate from  the strongly pointed um bo of a plate to 
join the respective um bos of adjacent plates. Between the folds there are deeply 
depressed trian g u la r areas.

It is true that the pores are not very clearly visible, bu t, in  the w rite r’s 
opinion, clearly enough to let us establish tha t pores are developed not only in 
the folds but in the in terstitial trian g u lar areas as well.

D i s c u s s i o n .  —  The present specim en of Heliocrinites was identified 
w ith H. helmhackeri  ( B a r r a n d e ) on the evidence of two facts, nam ely the nature 
of the axial folds and the d istribu tion  of the pores, as far as can be recognized, 
alm ost all over the theca.

There are a few other species w hich greatly resem ble the present specim en 
w ith  regard  to the developm ent of the axial folds. One is Heliocrinites stellatus 
R e g n é l l ,  1945, from  strata on the O rdovician-Silurian boundary in Sweden 
(G. R e g n é l l , 1945, p. 133, FI. 6, fig. 11), the o ther one is H. rouvillei ( K o e n e n ,  

1886) as figured by M. D r e y f u s s  (1939, PI. 10, fig. 5; PI. 11, fig. 3-6), from  the
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Caradocian and Ashgillian of France and Algeria (cf. A. L a m b e r t , H. T e r m i e r  &
G. T e r m i e r , 1948, p. 824). Figures of II. rouvillei ( K o e n e n ) have heen given by 
A. v o n  K o e n e n  (1886, PI. 8, fig. 4a-b), O. J a e k e l  (1899, pi. 10, fig. 5), and 
M. D r e y f u s s  (1939, Pi. 10, fig. 5). K o e n e n ’s  and J a e k e l ’s figures have been 
suggested to apply to different form s, quite correctly as it seems. Now, the 
specim en figured by M. D r e y f u s s  is not very sim ilar to any one of those 
published previously. There is no reason to com m ent fu rth er upon the delim i­
tation and relationship  of II. rouvillei ( K o e n e n ) ,  bu t it may be said tha t its 
affinities to Heliocrinites balticus ( E i c h w a l d )  may not be so close as thinks 
M. D r e y f u s s  (1939, pp. 122-123). See also G. R e g n é l l  (1948, p. 137).

Heliocrinites balticus ( E i c h w a l d )  should also be considered (see e. g .  

R. F. H e c k e r , 1923, PI. 2, fig. 7). Rut the peculiar pore-system  traced in our 
specim en seems to be found solely in II. helmhackeri  ( B a r r a n d e ) .  The reason 
why the w riter does not ven ture to propose an unreserved identification is tha t 
the special developm ent of the p ro jec ting  peristom al and  periproctal areas in 
II. helmhackeri  ( B a r r a n d e ) cannot be controlled in the specim en available.

As r e g a r d s  t h e  v a r i o u s  o p i n i o n s  s e t  forth  r e g a r d i n g  II. helmhackeri  
thuringiae ( J a e k e l , 1899) a n d  t h e  g e n e r i c  r a n k  o f  Orocystites B a r r a n d e , 1887, 
c f .  G. R e g n é l l  (1945, p .  119, f o o t - n o t e  31).

II. helmhackeri  ( B a r r a n d e ) has been recorded from  Bohem ia, div. Dd 4 
(Caradocian) and from  the U pper Ordovician of Portugal ( J .  F .  N .  D e l g a d o , 

1908, p. 62; unconfirm ed statem ent). II. helmhackeri thuringiae ( J a e k e l )  is 
know n from  T huring ia  (B. v o n  F r e y b e r g , 1923). It occurs in the so-called 
« Lederschiefer » w hich —  according to R. & E. R i c h t e r  (1927, p. 80) —  must 
be correlated w ith the /d ice  Beds of Bohemia and the A shgillian of Great B ritain .

R e g i o n a l  d i s t r i b u t i o n .  —  Belgium , Sam bre-et-M euse: Les Tombes 
(see also ju s t above).

S t r a t i g r a p h i e  r a n g e .  —  A shgillian : Fosse Shales.

H eliocrinites sp., of the group  Plicata.
p i . i i i , fig . 7.

M a t e r i a l .  —  One poorly preserved in ternal cast (I.R .Sc.N.B. 55).

D e s c r i p t i o n .  —  The outline and orien tation  of the flattened and crushed 
theca cannot be made out. In its present state of preservation the theca 
measures 44,5 m m  x 40 m m .

The few plates tha t can lie recognized are hexagonal and m easure about 
6 m m , or less. The radial folds passing from  the um bo of one plate to those 
of the su rround ing  ones are not as h ig h  as in the  preceding species. The pore- 
canals were lodged in the folds.
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R e m a r k s .  —  On the label w ritten  by C. M a l a i s e  accom panying this 
specim en, it is referred to as « Sphceronites punctatus,  F o r b e s  ». That nam e 
covers an obscure conception. On exam ining  the orig inal specim en (Geol. 
Surv. Mus. Loudon 7433) figured by E. F o r b e s  (1848, PI. 22, fig. 2a), from  
Rhiwlas, Bala, the w riter arrived at the opinion that it can hardly  be determ ined 
generically . Some o ther specim ens kept along w ith it would perhaps indicate 
Sphceronites. Anyhow, the Belgian form  m ay have no th ing  in com m on w ith 
the W elsh species. And probably it would not be wise to go any fu rther than 
to say tha t the specim en under discussion m ay have some affinity  to the form  
group of Heliocrinites balticus ( E i c i i w a l d ) in the Middle and U pper Ordovician 
deposits of the East Baltic area.

R e g i o n a l  d i s t r i b u t i o n .  —  Belgium , B raban t: Grand-Manil (Lefèvre 
Q uarry ).

S t r a t i g r a p h i e  r a n g e .  —  Upper Caradocian : Gembloux Shales.

H eliocrinites malaisei nov. sp.
PI. II, fig. 3-7.

Sphæ ron ites s te llu lifcru s, S a l t , [ e x  p a r t e ] .  — C. M a l a i s e , 1 8 7 3 « ,  p .  106, p i .  6 ,  f i g .  9
( n o n  f i g .  8) .

D e r i v a t i o n  o f  n a m e .  —  The species is nam ed in m em ory of the late 
Professor C. M a l a i s e .

I l o l o t y p c .  —  I.R . Sc.N . B .  8 .  This is the specim en figured by C .  M a l a i s e  

in his paper ju s t quoted, or, m ore correctly, the specim en a squeeze of w hich 
or an im age of w hich was figured by C. M a l a i s e  (cf. his figure w ith our plate II, 
figure 6 b ;  the sutures are not indicated correctly th roughou t in M a l a i s e ’s 

figu re).

T y p e  l o c a l i t y .  — Grand-M anil (Lefèvre Q uarry), B rabant.

T y p e  s t r a t u m .  —  Bluish grey greywacke of the Gembloux Shales 
(Upper Caradocian).

M a t e r i a l .  —  Besides the holotype, w hich is a fragm entary  external 
im p rin t, there are some tw enty m oulds and im prin ts, generally very im perfect 
(I.R.Sc.N.B. 2, two specim ens; 3a-c; 5; 7, seven specim ens; 11; Liège 5647; 
8169 Louvain Sa-b).

D i a g n o s i s .  —  A species of Heliocrinites (the group Planata) w ith  theca 
relatively large; thecal plates of m oderate or large size, no t axially folded; 
rhom b-ridges very distinct, about 7 to 5 m m , the m edian ones generally  com ing 
close to the um bonal centre. [Thecal openings unknow n.]
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D e s c r i p t i o n .  —  The general shape of the theca, which does not appear 
from  the  holotype, is ovoid (PI. II, figs. 5 and 7). The specim ens m entioned 
m easure 35 x 31 m m  and 57,5 x 38,5 m m , but they are broader than in the 
natu ra l state ow ing to com pression. The preserved portion of the holotype, 
w hich m ust have been a big specim en, m easures 50 x 37 m m .

The num ber of thecal plates can be estim ated at 40-50. The individual 
plates are fairly irregu lar in shape. They are often pentagonal hu t also hexag­
onal and heptagonal. In the holotype the largest plate m easures 13 x 13 mm  
and the sm allest one 8,5 x 7,5 m m . In most o ther specim ens the plates are 
som ew hat sm aller still. They are not axially folded.

The rhom b-ridges are d istinct and coarse. The n um ber of ridges in a 
pore-rhom b varies, of course, according to the leng th  of the su ture crossed by 
the rhom b. In some cases (as in the rhom b in the lower m iddle of figs. 6«-5 
of PI. II) there are only two ridges, bu t this is an exception. On an average 
there are seven rhom b-ridges to 5 m m . The m edian ridges practically  reach 
the centre of the um bo leaving no, or a very sm all, sm ooth um bonal area.

None of the thecal openings is to he seen in any specim en available.

D i s c u s s i o n .  —  Of the species of Heliocrinites h itherto  described, only 
II. qualus ( R a t h e r , 1906) shows a close affinity  to II. malaisei. A com parison 
between the holotypes of the two species will prove this (see our PI. II, fig. 6?), 
and F. A. B a t h e r , 1906, PI. 1, fig. 6-8). In general type they are very sim ilar 
but d iffer in tha t H. qualus ( B a t h e r ) is still m ore robust both  w ith regard to 
the size of the theca and the plates. According lo F. A. B a t i i e h  (1906, pp. 22, 
23) about ten rhom b-ridges go to 10 m m . He rem arks th a t to th is statem ent 
there is an occasional exception : « in a few plates of hexagonal or heptagonal 
outline, one or two of the sides are m uch shorter than  the others, and, w hile 
a longer side has, for instance, 10 or 11 well defined ridges crossing it, the 
shorter side, 3 m m  long, is traversed by only  two or three ra ther stouter ridges, 
which are the m ore conspicuous because they in terfere w ith  the  regu larity  of 
the  concentric trian g u la r o rnam en t. P robably no particu la r im portance is to 
he attached to this, and, in th is specim en at any rate, the rhom b-ridges now here 
form  quite a regu lar series of concentric triangles » (F. A. R a t h e r , 1906, 
pp. 23-24). This observation is quoted here because the same feature occurs 
in II. malaisei.

H. qualus ( B a t h e r ) has been found in L landeilian strata of the N orthern 
Shan States (F. A. B a t h e r , 1906) and in Y unnan (F. R. C. R e e d , 1917, p. 16).

F inally, a few words m ay he said about Sphceronites stellulijerus S a i .t e r , 

the nam e attached by C. M a l a i s e  to the present species. The w riter is inclined 
to believe tha t the specim en (Geol. Surv. Mus. London 7428) figured by 
J . W. S a l t e r  (1866, PI. 20, fig. 6) is an Echinosphæ,rites, bu t can give no 
defin ite  opinion about it (cf. O. J a e k e l , 1899, p. 337). Moreover, all the 
specim ens kept along with the orig inal specim en do not seem to be congeneric.
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R e g i o n a l  d i s t r i b u t i o n .  —  Relgium, B rabant : Grand-M anil (17 frag ­
m ents from  the Lefèvre Q uarry; 4 w ithout close indication of o rig in).

S t r a t i g r a p h i e  r a n g e .  —  Upper C aradocian: Gembloux Shales.

F a m i l y  ECHIN0SPHÆRIT1DÆ N e u m a y r , 1889, e m e n d .  J a e k e l , 1918.

Genus ECHINOSPHÆ RITES W a h l e n b e r g , 1818.

Echinosphæ rites barrandei belgicus J a e k e l , 1899.
PI. III, fig. 1-4 (-6 ?).

Sphæ ron ites stelluliferus, S a l t , [ex  parte]. — C. M a l a i s e , 1873«, p. 106, pi. 6, fig . 8
(non fig. 9).

E chinosphæ rites belgicus n .  sp. — 0 . J a e k e l , 1899, p. 337.

H o l o t y p e .  —  Specimen in the collections of the U niversity Breslau 
referred to by O. J a e k e l  (1899, p. 337).

T y p e  l o c a l i t y .  —  Gembloux (inform ation of exact locality w anting), 
B rabant.

T y p e  s t r a t u m .  —  Gembloux Shales (Upper Caradocian).

M a t e r i a l .  —  Only six specim ens —  all m ore or less im perfect and mostly 
in ternal casts —  could be referred unreservedly to this species [I.R .Sc.N.B. 1 
(the specim en figured by C. M a l a i s e ,  1873«, PI. 6. fig. 8, our PI. I ll, fig. 1), 3d, 
6«-b, 10; Liège 8170|.

D i a g n o s i s .  —  A species of Echinosphærites  w ith very large theca (height 
up to 160 m m , w idth up to 140 m m , according to O. J a e k e l ) ,  more or less ovoid; 
thecal plates num erous, m easuring  up to 8 m m  in diam eter; tangential pore- 
canals fine, probably about ten to 5 m m , reaching  alm ost the very centre of 
the plates (5).

R e m a r k s  o n  t h e  d i a g n o s i s .  —  O. J a e k e l  (1899, p. 337) gave no 
diagnosis of the new species E. belgicus erected by h im  but only stated tha t the 
theca and its plates are nearly twice the size of the corresponding  elem ents in 
the preceding species, w hich is E. barrandei J a e k e l  (Syn. E. infaustus  B a r r a n d e , 

1887, ex parte , PI. 22). He also rem arked tha t E. belgicus should perhaps be 
classified as a variety of E. barrandei. As to the species last m entioned, the 
theca is said to m erge into a stem  com posed of relatively h igh  hexagonal

(5) In th is it seem s to differ from E. barrandei barrandei J a e k e l , in w hich  the pore- 
canals as a rule leave a sm ooth area at the plate-centre, as far as can be inferred from  
J. B a r r a n d e ’s  (1887) figures in h is PI. 22.
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plates. O ur m aterial does not adm it of e ither confirm ation  o r denial of this 
statem ent. F urther, according to O. J a e k e l , the anal aperture is located in the 
equatorial zone of the theca. This is not the case in the m aterial at the w riter’s 
disposal, in  w hich the periproct is situated alm ost on the ventral surface of the 
theca, not far from  the peristom e. And it should he em phasized tha t O. J a e k e l  

did not say expressly tha t the features m entioned are peculiar to E. belgicus 
as well.

D e s c r i p t i o n .  —  E. barrandei belgicus J a e k e l  is the higgest species 
know n of Echinosphærites. The theca is m ore or less ovoid. In the specim en 
figured in 1*1. III, fig. 3«, the transverse axis seems to he the long axis (which 
cannot he decided safely, however, because the dorsal part of the theca is entirely 
w an ting ); in the specim en figured in PI. UI, fig. 1, the condition is reversed.

M easurements of the thecae ju s t referred to :

Sp ecim en  No.
Long a x is  

m m

Short a x is  

m m

I.R.Sc.N .B. 3d (incom plete) ......................... 115 90 +

Liège 8170 ............................................................... 114 90

I.R .Sc.N .B . 10 ....................................................... 86 60

I.R .Sc.N .B. 1 (incom plete and  crushed) . 80+ 52,5

The theca is com posed of num erous plates, estim ated at about 300 in 
specim en I.R .Sc.N.R. 1 (PI. I ll, fig. 1). They are polygonal, w ith 4 to 6 sides, 
having  a greatest d iam eter of generally  6,5-8 m m .

If recognizable, the pores of the thecal plates are represented by casts of 
the pores directed perpendicularly  to the plate surface, w hereas the tangentia l 
pore-canals can be traced only in  specim ens I.R .Sc.N.R. 6a and b, w hich are 
un ique in our m aterial in so far as they show —  very poorly, it is true  —  an 
external im p rin t of the test. The pore-ridges arc very fine (about 10 to 5 m m ) 
and seem to leave practically no sm ooth arca at the um bonal centre.

The am bulacral area, w hich is not know n, was located on a chim ney-like 
peristom al projection, the base of w hich is present in specim en I.R.Sc.N.R. 3d 
(PI. III, fig. 3a, p). It reached a considerable height, as show n by a squeeze 
taken from  I.R.Sc.N.R. 6a. This squeeze m easures 22 m m  in leng th .

The anal pyram id is preserved in a very good cast in specim en I.R.Sc.N.R. 
3d (PI. III, fig. 3a, a, 3b). It is pentagonal and m easures 15 x 9 m m  (the 
theca has suffered from  com pression caused by a tolerably lateral pressure, 
w hich explains the variation in diam eter of the anal pyram id  w hen m easured 
in different directions). In this specim en the centre of the anal open ing  lies 
24 m m  behind the base of the vertical axis of the peristom e. The pyram id is
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rath e r flat. Its valvulves have on the ir inside a m edian swell w hich has m ainly 
the same shape as the valvule itself bu t tapers in  a centripetal direction in to  a 
neck, so tha t a m ore or less wedge-shaped space is created at each radial m arg in  
of the valvules (these th in n e r m arg ins are of course represented by elevations 
in the cast). The swells may have served for the fixation of the muscles 
effecting the retraction of the anal valvules.

The gonopore is not visible in any specim en.

D i s c u s s i o n .  —  In his m onograph  on the Bohem ian Old Paleozoic 
Pelm atozoans J . B a r r a n d e  (1887) described a form  of Echinosphærites  for w hich 
he proposed the nam e E. infaustus. An exam ination of B a r r a n d e ’s figures 
shows tha t some ra ther heterogeneous form s are included in this conception, 
w hich caused 0 . J a e k e l  (1899, p. 337) to divide E. infaustus B a r r a n d e  into 
two species, a sm aller one re ta in ing  the old nam e, and a b igger one, for w hich 
he proposed the nam e E. barrandei. They differ also w ith regard to the 
developm ent of the stem  (“). The theca of E. barrandei J a e k e l  is said to he 
about 80 m m  h igh  and 70 m m  wide, the thecal plates hav ing  a diam eter of 
3-4 m m .

A form  of Echinosphærites  from  the U pper Ordovician of Gembloux, 
d iffering  from  E. barrandei J a e k e l  in  tha t the theca and its plates are about 
twice the size of the theca and the plates in  the species last m entioned, was 
recognized by O. J a e k e l  (1899, p. 337) as a separate species, E. belgicus. But, 
as indicated above, O. J a e k e l  was aware of the possibility tha t E. belgicus 
J a e k e l  should he considered a variety —  or ra ther a subspecies —  of E. barrandei 
J a e k e l .

On the evidence of the present m aterial, the w riter found the la tter in te r­
pretation to be correct. For there is no absolute correlation between the size 
of the theca and the size of the plates, as dem onstrated by the specim en 
figured in  our plate III, fig. 1, in  w hich the largest thecal plates are nearly  as 
big (7 m m ) as the largest plates (8 m m ) in the very big  specim en in plate III, 
fig. 3a. So it is appropriate to refer the sm all-plated specim ens of th is form - 
group to Echinosphærites barrandei barrandei J a e k e l  and the large-plated ones 
t o  Echinosphærites barrandei belgicus J a e k e l .

In the above description and discussion no atten tion  has been paid to certain 
specim ens in  ou r m aterial, in w hich the diam eter of the thecal plates, and, 
especially, the size of the theca is m uch inferior to the m axim um  size of the 
plates and the theca given in the diagnosis of E. barrandei belgicus (I.R.Sc.N.B. 
4a-6; 15a-d; see ou r PI. III, fig. 5). They are irregu larly  ovoid, m ore or less 
tapering  towards the base of the theca. The sm allest of these specim ens 
(I.R.Sc.N.B. 4b) m easures only 25 m m  in heigh t, bu t the largest plates have a

(6) F. A. B a t h e r  (1906, p. 15) recom m ended that the genus A rachnocystites  N e u m a y r ,  
1889 (with the single species infaustus  B a r r a n d e ) ,  characterized by w e ll developed stem  
and brachioles, should not be rejected.
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diam eter of 4,5 m m  (in I.R.Sc.N.B. 15 a : 5,5 m m ), thus m ore than  in E. barran­
dei barrandei J a e k e l  and m ore than in  E. infaustus  B a r r a n d e . Since the small 
thecae w ith, relatively, largo plates are connected hy fairly in term ediate form s 
w ith the b ig  thecae with large plates, the w riter prefers to call the small specim ens 
E. barrandei belgicus J a e k e l  ?, w ith the im plication th a t the sm all specim ens 
probably represent young individuals.

The sm all specim ens m ig h t also belong to « Sphceronites » arachnoideus 
F o r b e s , 1848. The present w riter had an opportun ity  to m ake sure tha t the 
o rig inal specim en (Geol. Surv. Mus. London 7405) of E. F o r b e s  (1848, PI. 22, 
fig. 4a; copied hy J . W . S a l t e r , 1866, PI. 20, fig. 8), w hich is a very poorly 
preserved in ternal cast, is a true Echinosphærites, th is in terpreta tion  being 
corroborated by the evidence of the accom panying specim ens. This form , from  
the Caradocian of W ales, has large plates, as stated hy F o r b e s  (1848, p. 518), 
and a small theca. However, the w riter does not wish to identify  the doubtful 
Belgian Echinosphærites  w ith  E. arachnoideus ( F o r b e s )  until tha t species has 
been better investigated (cf. O .  J a e k e l , 1899, p. 337). It may he m entioned 
tha t C. M a l a i s e  (1873 a, p .  106) referred  to « Echinosphærites arachnoideus,  
F o r b e s  » [sic !| in com m enting  upon the Belgian form s figured hy him self.

The fragm entary  specim en reproduced in  PI. I ll, fig. 6, cannot e ither he 
referred to E. barrandei belgicus J a e k e l  w ithout hesitation, ow ing to the poor 
state of preservation. Casts of the pore-canals are visible only w here these 
traverse the plate sutures.

The largest specim ens of Echinosphærites barrandei belgicus J a e k e l  are 
far b igger than  any o ther know n Echinosphærites. Of those corning next in 
size, E. barrandei barrandei J a e k e l , from  stage Dd4 (Caradocian) of Bohem ia, 
has already been discussed. The two o ther species w ith a large theca, E. gran­
dis J a e k e l , 1899 (prob. syn. E. pogrebowi H e c k e r , 1923), and E. sp. R e g n é l l , 

1945, p. 152, from  the Caradocian of the Baltic area, agree fairly closely wi th 
E. barrandei belgicus J a e k e l  with regard to the size of the plates and the charac­
ter of the pore-canals. But the form er is alm ost spheroidal (with a practically 
sm ooth epithek, m oreover) and the la tter is pyrifo rm . It is insufficiently  
know n, however.

R e g i o n a l  d i s t r i b u t i o n .  —  Belgium , B rab an t: Grand-M anil (Lefèvre 
Q uarry) (7); the specim ens I.R.Sc.N.B. 15a-d, referred to E. barrandei belgicus 
J a e k e l  ?, were collected at Fauquez (the old quarry  NW o f  Fauquez Castle) (8).

S t r a t i g r a p h i e  r a n g e .  —  U pper C aradocian : Gem bloux Shales.

(7) Specim en Liège 8170 has only the designation « Grand-M anil ».
(s) Specim en I.R .Sc.N .B . 1 (PI. III, fig. 1) is accom panied by four labels, one printed  

and three in hand-w riting. On one of those (C. M a l a is e  scrips.?), the locality is given at 
Fauquez, w h ich  m ay be w rong since in the explanation of h is PI. G, fig. 8, C. M a la is e  
(1873a, p. 121) states that the specim en originates from Grand-M anil.
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Echinosphæ rites sp.
PI. V, fig . 8.

R e m a r k s .  —  As appears from  the figure, this specim en (Louvain 95) is 
only a sm all fragm ent show ing the in ternal cast of some few plates. It differs 
from  the ord inary  state of preservation in tha t it does no t show the inner wall 
of the stereothek but of the innerm ost layer of the epithek, w ith concentrically 
arranged  undu la ting  lines, as described by O .  J a e k e l  (1899, pp. 73-74), and 
figured hy J . B a r r a n d e  (1887, PI. 16, fig. 26-28). F ragm ents of the pore- 
canals are also visible.

The p l a t e s  a r e  b i g ,  t h e  l a r g e s t  b e i n g  8  m m ,  a n d  i r r e g u l a r  i n  o u t l i n e .  It 
i s  p o s s i b l e  t h a t  t h i s  f o r m  b e l o n g s  t o  Echinosphærites barrandei belgicus J a e k e l , 

b u t  s i n c e  i t  i s  n o t  d e t e r m i n a b l e  a n d ,  b e s i d e s ,  o r i g i n a t e s  f r o m  a h i g h e r  h o r i z o n  

t h a n  d o  a l l  s p e c i m e n s  o f  t h e  s p e c i e s  m e n t i o n e d ,  i t  m a y  h e  b e t t e r  n o t  t o  t r y  t o  

a t t a c h  a  s p e c i f i c  n a m e  t o  i t .

U nder this heading may be included properly another specim en (I.R.Sc.N.B. 
27a) of Echinosphærites, a poorly preserved in ternal cast w ith large plates 
(6 m m ) in w hich, however, the rhom bic arrangem ent of the pore-canals is 
clearly visible.

R e g i o n a l  d i s t r i b u t i o n .  —  Belgium , B raban t: Rebecq (I.R.Sc.N.B. 
27a); Sambre-et-Meuse : Presles (Louvain 95).

S t r a t i g r a p h i e  r a n g e .  —  Ashgillian : Fosse Shales.

O rder D IP L O P O R IT A  J . M ü l l e r , 1854, em end. B a t h e r , 1906 

S u p e r f a m i l y  SPHÆRONITIDA ( J a e k e l , 1918) R e g n é l l , 1945.

F a m i l y  SPHÆRONITIDÆ N e u m a y r , 1889.

Genus HAPLOSPHÆ RONIS J a e k e l ,  1926. 

llaplosphæ ronis proiciens nov. sp.
PI. IV, fig . 1-7; PI. V, fig . 1-7; P i. VI, fig . 9.

D e r i v a t i o n  o f  n a m e .  —  From  Lat. proicere, p rotrude, w ith reference
to the p ro trud ing  peristom e.

H o l o t y p e .  —  I.R.Sc.N.B. 13a (PL IV, fig. 3).

T y p e  l o c a l i t y .  —  Old quarry  NW of Fauquez Castle, B rabant.

T y p e  s t r a t u m .  —  Gembloux Shales, Upper Caradocian.

3
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M a t e r i a l .  —  This is the species represented m ost abundantly  in the 
m aterial of Belgian Cystoids at the w rite r’s disposal. Besides the holotype —  an 
in terna l cast of a specim en com pressed obliquely from  the sides —  there are 
about 75 isolated specim ens or rock-specim ens con tain ing  this species (I.R.Sc. 
N.B. 4c-/, 12a-b, 13a-/, 14a-d, 16a-d, l7a-d , 18c, 18r/-o, 19a-/c, 20«, 21«-c, 22, 
23a-y, 24a-b , 25b-d, 26a-b, 27b-e, 28a-d, 30; Liège F 2001a-b; Maredsous 181, 
I : 183«-b; Coli. R o n c a r t  542). Most of them  are m ore or less fragm entary  
in ternal casts or im prin ts.

D i a g n o s i s .  —  A species of llaplosphæronis  in w hich the peristom e is 
well elevated over the am bulacral area; am bulacral fans of 4-5 branches.

D e s c r i p t i o n .  —  There is no specim en available w hich has not suffered 
from  distortion or com pression in  one way or the o ther. In consequence, the 
thecae vary a good deal in  outline. For instance, the specim en in plate IV, 
figure 3 (the holotype) has been com pressed m ainly in  a transversal direction, 
and the specim ens in plate IV, figures 2 and 5, m ore or less along the vertical 
axis. This is also true of the specim en in plate V, figure 7, whereas those in 
plate V, figures 4-5, have been subject to pressure acting  in an antero-posterior 
direction. This, of course, explains the differences in  the ou tline of the theca 
in oral view. Anyhow, it may be assumed tha t the theca was m itre-like. In 
recognition of the secondary deform ation of the specim ens, the following 
m easurem ents are of bu t restricted value to give an idea of the shape and 
dim ensions of the theca in this species.

Sp ecim en  No. H eight G reatest diam .

m m m m

I.R .Sc.N .B . 13a (holotype) ......... 26 23,5

I.R .Sc.N .B. 16b ................................. 23,5 21

I.R .Sc.N .B. 19c ................................... 20,5 21,5

I.R .Sc.N .B. 13b ................................. 20 29,5

I.R .Sc.N .B. 30 .................................... 19 14

I.R .Sc.N .B. 12b ................................. 14 24,5

L iège F 2001b .................................... 11 7,5

Very little, in fact alm ost no th ing , of the construction of the thecal skeleton 
is to be seen in this unfavourably  preserved m aterial. No sutures appear in the 
in ternal casts, nor, w ith the exception of some not clearly defined traces in
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I.R .Sc.N.B. 14d, in  the external im prin ts. But the a rrangem ent of the pores 
m akes it appear very likely tha t the theca was composed of two circlets of large 
plates as postulated in the diagnosis of the genus Haplosphœronis  (cf. PI. IV,
fig. 7a).

The theca is covered all over w ith diplopores. In  the in ternal m oulds the 
pores are represented by sm all spikes, being casts of the pore-canals. The 
leng th  of these spikes was m easured in the specim en figured in  plate V, 
figure 7, w hich is still partially  em bedded in the rock It is about 0,5 m m , 
a m easurem ent tha t indicates also, in consequence, the thickness of the test. 
The pores are of course best studied in  the external im prin ts  (PI. IV, fig. 4, 6, 
7a-b) and, first and forem ost, in squeezes taken from  those (PI. IV, fig. 7c). 
The two pores m aking  a pa ir are surrounded by the raised rim  of an elongate, 
very frequently  dum b-bell-shaped, peripore. The longest of these are 0,9 m m . 
The num ber of pcripores is very great. Their long axis is generally tolerably 
parallel w ith the la teral m arg ins of the plates. They are m ore or less transverse 
in  definite zones only, undoubtly  ind icating  the course of the sutures, analo­
gously to the condition in congeneric form s (cf. O .  J a e k e l , 1926, p. 20; 
G. R e g n é l l , 1945, p. 173).

The am bulacral area is subpentagonal, best dem onstrated in the specim en 
in plate V, figure 55. Traces of the am bulacral grooves are found in excep­
tional cases only, in external im prin ts (PI. IV, fig. 4, 7a-c). The m ain grooves 
w ith th e ir b ranches extending over the peristom e are not visible, only part of 
the fans into w hich they b ranch . As far as can be made out from  the specim en 
in  plate IV, figure 7, these fans contain four or five grooves. Accordingly, the 
num ber of brachioles was 20-25.

No hydropore can be detected.
The m outh  opened in  a peristom e well elevated over the surface of the 

am bulacral area (PI. IV, fig. 3, p;  PI. V, fig. 5a, p).
The anal opening is close behind the peristom e. It is covered by a fairly 

h igh anal pyram id (PI. V, fig. 4a, a) w ith  a diam eter about equal to tha t of 
the peristom e (both 0,4 m m  in the holotype). In cases w here the individual 
valvules of the pyram id  are traceable in the in ternal casts, the ir n um ber appears 
to be about seven.

At the upper left side of the periproct a cast of the gonopore is visible in 
all in ternal m oulds of the ventral pole (PI. V, fig. 1-3, p r ; 4 b; 5 5-7, p r). It 
is rem arkable tha t also part of the duct passing between the periproct and the 
peristom e and along the rig h t side of the base of the peristom e is represented 
by a ridge (see the figures ju s t referred to). By this duct the gam etes passed 
from  the gonad in  the axial sinus (cf. O .  J a e k e l , 1899, p. 141; T. G i s l é n , 1924, 
p. 222) to the gonopore by w hich they were let out. As far as the w riter is 
aware, the only record in the literature of the duct m entioned is in a fairly 
obscure figure of Aristocystites sinicus ( S u n ) ,  given by Y. C. S u n  (1936, 
PI. 1, fig. le ).
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llaplosphæronis proiciens was attached to the sea-floor, or to objects resting  
on it, hy a broad base surface shaped like a shallow cup (PI. IV, fig. 5). In 
order to augm ent the adhesive power of the theca, the m arg ins of the base are 
m ore or less dentale (PI. IV, fig. 1-3, 5).

D i s c u s s i o n .  —  There cannot he any doubt tha t the species now described 
is a typical llaplosphæronis. The state of preservation of this species is very 
la r from  that in w hich the Swedish H. oblonga  ( A n g e l i n ) is found, a fact which 
in a way renders a com parison difficult. Rut a close exam ination reveals tha t 
the two form s are indeed so in tim ately  connected tha t it is even difficu lt to 
indicate any points of difference. On the o ther hand, il is hard ly  possible to 
dem onstrate conclusively tha t the two form s are identical. For tha t reason, 
the w riter prefers lo consider the Belgian form  as a species apart from  the 
Swedish one, referring  in the above diagnosis to the d ivergent character of the 
peristom e, which is little p rom inent in II. oblonga  ( A n g e l i n ) ,  and the num ber 
of brachioles in each fan, which seems never to extend four in the Swedish 
species.

It m igh t he objected tha t the com position of the thecal skeleton charac­
teristic of llaplosphæronis  has not been proved in the present species. But 
there are two features corroborating  the assum ption tha t the theca consists of a 
restricted num ber of large plates, as is the case in llaplosphæronis. 1'he first of 
these argum ents is the disposition of the diplopores em phasized above. The 
second —  less decisive, it is true —  is that the in ternal m oulds always represent 
pratically the en tire  theca and not fragm ents of it. This indicates tha t the theca 
was m ade up of a few firm ly connected elem ents ra th e r than of a great n um ber 
of m ino r plates. In Craterula B a r r a n d e  (syn. Codiacystis J a e k e l ) ,  w hich m ust 
also he considered in discussing the Belgian form , the theca contained m any 
sm aller plates. These were regularly  disjo inted after the death of the an im al, so 
tha t am ong a great num ber of individuals alm ost always only the low er part of 
the theca is found (O. J a e k e l , 1899, p. 399).

Craterina B a r r a n d e , an em ended diagnosis of w ich was given recently by 
J . C h a u v e l  (1941, p. 98), differs fu rth er from  the present form  in the shape of 
the peripores, w hich are shorter and not dum b-bell-shaped, and in the character 
of its base surface, w hich is shaped like the bottom  of a bottle.

Calix R o u a u l t  d i f f e r s  b y  t h e  s h a p e  o f  t h e  p e r i p o r e s  ( o v a l ,  b u t  s h o r t e r  t h a n  

i n  llaplosphæronis), h y  i t s  e l o n g a t e  t h e c a ,  a n d  h y  t h e  v e r y  d i f f e r e n t  s k e l e t i z a t i o n  

a n d  t h e  p u s t u l e s  p r e s e n t  i n  s o m e  t h e c a l  p l a t e s .

Aristocystites B a r r a n d e  a n d  a l l i e d  g e n e r a  d i f f e r ,  i n t e r  a l i a ,  b y  t h e  q u i t e  

d i v e r g e n t  d e v e l o p m e n t  o f  t h e  a m b u l a c r a l  a r e a  a n d  t h e  c h a r a c t e r  o f  t h e  t h e c a l  

p o r e s .

As we have seen, the peripores in the genera m entioned do not agree closely 
in shape with the peripores of the Belgian form  now under discussion. A far
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better agreem ent, and in fact a very good one, is obvious in  the case of « Caryo- 
cystites » litchi F o r b e s , 1848 (syn. Sphceronites litchii , J .  W . S a l t e r , 1866, 
p. 286; ? Encystis litschi [sic !], O. J a e k e l , 1899, p. 406; Eucystis  ? litchi, G. R e g - 

NÉLL, 1948, p. 33), from  the Caradocian of W ales. As observed by J .  W . S a l t e r  

(1866, p. 286), this conception com prises two different form s. According to 
the brief notes on the orig inal m aterial made by the present w riter, the orig inal 
specim en (Geol. Surv. Mus. London 7431) of E. F o r b e s  (1848, PI. 21, fig. 2c), 
copied by J .  W . S a l t e r  (1866, PI. 20, fig. 4) and pointed out by him  as the 
true  « Sphceronites » litchi, is hard ly  determ inable, whereas the specim ens 
associated w ith it strongly recall Haplosphceronis. However, to ju d g e  from  the 
figures, the species is m any-plated, un like Haplosphceronis. The orig inal 
(Geol. Surv. Mus. London 1430) of the specim en figured in plate 21, fig. 2/>, 
of E. F o r b e s  (1848) copied by J .  W . S a l t e r  (1866. PI. 20, fig. 3 ) ,  seems to 
belong to Sphceronites bu t requires fu rther a ttentation.

In conclusion, it seems to be legitim ate to classify this Relgian form  as a 
separate species of Haplosphceronis. This genus is distributed m ainly in 
Scandinavia where it ranges from  the lower Caradocian into the A shgillian.

On the labels accom panying specim ens of Haplosphceronis proiciens  col­
lected and determ ined by C. M a l a i s e , the species is generally  referred to either 
as « Sphceronites punctatus  F o r b e s  », or « Echinosphærites m unitus  [or 
m inu tus  !] F o r b e s  » .

R e g i o n a l  d i s t r i b u t i o n .  —  Belgium , B rab an t: The old quarry  NW 
of Fauquez Castle (8 specim ens), Fauquez (39 specim ens), Grand-M anil (4 speci­
m ens), Rebecq (11 specim ens), Rebecq-Rognon (6 specim ens), R onquiercs 
(7 specim ens).

S t r a t i g r a p h i e  r a n g e .  —  Upper C aradocian ; Gembloux Shales.

Incerti ordinis.
Genn. and spp. indet. 2-5.

PI. VI, fig . 1-6.

The state of preservation of the fossils m entioned under this heading —  all 
of them  in ternal casts except that in plate VI, figure 5 —  does not adm it of a 
conclusive determ ination , not even as to order.

The p la ting  of the specim ens (Gen. and sp. indet. 2) in plate VI, figures 1-2 
(Louvain 6a and 9 a), w ith  elongate plates in the aboral region, would ra ther 
indicate a m em ber of the Echinosphaeritidae. On the o ther hand, porc-rhom bs 
can hardly  be restituted out of the few and, as it seems, irregu larly  distributed 
pores. Tlie sm all specim ens orig inate from  Ashgillian strata, tha t in plate VI, 
figure 1, from  Le Roux, and tha t in plate VI, figure 2, from  Presles.

In the com pressed theca of the specim en (Gen. and sp. indet. 3) in plate VI, 
figure 6 (I.R.Sc.N.R. 9a) sutures do not come out at all. It is not possible
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either to clarify them  by m eans of refracting  liquids, since tha t m ethod, of 
course, does not work w hen the test itself is absent. The pores are d istributed 
all over the surface. The ligh t sem ilunar spot near the upper m arg in  of the 
theca seems to be the base of the peristom e. Close behind  it is another spot 
w hich m ay represent the base of the periproct. If this is so, the specim en 
belongs to the Sphaeronitidae. It orig inates from  the Caradocian of Grand- 
Manil. It should be rem arked that the square excavations in the thecal surface 
are spaces vacant after w eathered out crystals of pyrites.

The specim ens (Gen. and sp. indet. 4) figured in plate VI, figures 3-4, also 
seem to suggest a species of the Sphaeronitidae (I.R.Sc.N.R. 18a and b). The 
theca seems to have been sessile by its bare surface (in a way, the specim en 
in PI. VI, fig. 3, rem inds of Aristocystites bohemicus  B a r r a n d e  figured by 
J. C i i a u v e l ,  1941, p. 55, fig. 17). The pores are disposed all over the plates. 
Roth specim ens are from  the  Gem bloux Shales at Fauquez. There are three 
more specim ens from  Fauquez (I.R.Sc.N.R. 18d-f), one from  Rebecq (Liège 
8172), and two from  Grand-Manil (Louvain 3a and b), w hich may be conspecific 
w ith those figured in plate VI, figures 3-4.

The last species to be recorded in th is connexion (Gen. and sp. indet. 5) 
is tha t reproduced in plate VI, fig. 5 (I.R.Sc.N.R. 12c). This is unique in tha t 
part of the test is preserved. The pores are sparser than in the preceding form 
and the construction of the theca m ore regular. In general appearance it has 
som ething  in com m on w ith Glyptosphcerites M ü l l e r .  But, of course, no th ing  
indicates tha t it belongs to tha t genus. Horizon and  find ing  place are the 
Upper Caradocian at Fauquez. It is possible tha t two specim ens (Ec. 5415, 
Ec. 5416) in the Swedish Museum of Natural H istory, S tockholm , belong to the 
same species.

STE M  F R A G M E N T S O F PE L M A T O Z O A .

O ur know ledge of isolated colum nals —  and Pelm atozoan stem s on the 
whole —  is still very inadequate, at least where the Old Paleozoic form s are 
concerned. It w ould not be m uch use, therefore, to try  to refer the stcm- 
fragm ents present in ou r m aterial to a defin ite species. It is even doubtful 
w heter they are Crinoids o r o ther Pelm atozoa, but probability  speaks in favour 
of the form er in terp re ta tion , for they alm ost all derive from the Gembloux 
Shales, in w hich no stalked H ydrophoridea seem to appear.

Colum nals are found fairly frequently . They are of two kinds, referred to 
below as « type A » and  « type R ». A few words will be said about them .
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Type A.
PI. V, fig . 9-10.

This type is represented inter alia in specim ens I.R .Sc.N.B. 23/i and 29, 
Liège F 2110, and Maredsous I : 102. It is pentagonal in outline. There is 
a fairly wide central lum en and five radial (or interradial) lum ina. The 
articu lar face is coarsely striated. The greatest diam eter is 6,5 m m , the heigh t 
of the colum nal hardly exceeds 1 m m .

Type A is som ew hat sim ilar to « Pentacrinus » lobatus E i c h w a l d  (1860, 
PI. 31, fig. 25) from  the O rthoceratite lim estone of the East Baltic area.

The fossil is present from  the following localities of B rabant : Grand-M anil, 
Rebecq-Rognon, Ronquières. It is figured hy C. M a l a i s e  (1873a, PI. 6 ,  fig. 11).

Type B.
PI. VI, fig . 7-8a.

This one is m ore com m on than  type A. Specimens are present, i. a., in
I.R.Sc.N.B. 16e; I.R .Sc.N.B. 25a, e, ƒ; I.R .Sc.N.B. 26c; Louvain 4a. It is 
c ircu lar w ith a m ore or less pentagonal lum en and radially  striated articu lar 
face. D iam eter about 2 m m , thickness less than 1 m m .

Colum nals sim ilar to type B are m ost com m on am ong the Crinoids and 
may have no diagnostic value, at least not for the present.

It has been recorded from  the following localities in B rabant : Fauquez and 
Rebecq, and in Sambre-et-Meuse : Les Tombes.

A specim en, referred to as « Crinoid », from  Grand-M anil, is figured by 
C. M a l a i s e  (1873a, PI. 6, fig. 10).

7. GENERAL REMARKS AND CONCLUSIONS.

By the investigation now perform ed, the Cvstoid fauna of the Upper 
Ordovician of Belgium  has turned  out to be m uch m ore varied than  could be 
inferred from  the scanty inform ation h itherto  available. The fauna —  inc lud ­
ing  Pelm atozoan colum nals —  as know n now is sum m arized in the following 
table, in w hich is also shown the stra tig raph ie  range of the several species m et 
w ith in the U pper O rdovocian series of strata of B rabant and Sambre-et-M euse.

The ra th e r unfavourable state of preservation of the fossils and the frag ­
m entary m aterial available of m any form s has necessarily in m any cases allowed 
of bu t an approxim ate generic or specific determ ination. Yet the p icture thus 
gained is clear enough to disclose some general features.

The conception tha t the Gembloux Shales of B rabant and the Fosse Shales
of Sambre-et-Meuse represent different divisions in the s tratig raph ie sequence
is well corroborated by the evidence of the fauna recorded in the table below.
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In fact we find that, out of tw enty species, only two are com m on to the two 
areas, nam ely Echinosphærites  sp., a designation w hich may cover different 
species, and a type of Pelm atozoan colum nal w hich has little stratigraphie 
significance.

S P E C I E S Upper C aradocian  
Brabant

A sh g illian
Sam bre-et-M euse

C heirocrinus  cf. constr ic tus  B a t h e h  ........................ +
C heirocrinus d i la ta tu s  n . sp .................................... ... - +
P le i n o cys t i le s  ? sp. 1 ........................................................... - t-
r l e u r o c y s t i t e s  ? sp. 2 ........................................................... - +
P leuro cys t i te s  ? sp. 3 ........................................................... - +
C ory locr inus  ? sp .....................................................  ........... - +
Gen. & sp. indet. 1 (H em icosm itidæ  or Caryocri- 

n itidæ  ................................................................................ +
H eliocr in ites  cf. he lm h a ck er i  ( B a r r a n d e ) ................ - +
H eliocr in ites  sp. (of the group P licata) ................... 4- -
H eliocr in ites  m a la ise i  n. sp .............................................. + -
E chinosphæ rites  b arrande i  belg icus  J a e k e l  ............ + -
E chinosphæ rites  b a rra n d e i  be lg icus  J a e k e l ?  . ... + -
E chinosphæ rites  sp ............................................................... + +
H aplosphæ ron is  pro ic iens  n . sp ..................................... + -
Gen. & sp. indet. 2 ................................................................ - +
Gen. & sp. indet. 3 ................................................................ + -

Gen. & sp. indet. 4 ................................................ ... ... + -
Gen. & sp. indet. 5 ................................................................ + -
P elm atozoan  co lu m n als, type A ................................... + -
P elm atozoan  co lu m n als, type B ................................... + +

As regards the n um ber of species, there are eleven in  both B rabant and 
Sambre-et-M euse. But as constituents of the fauna as a whole the  Cystoids play 
a far m ore im portan t role in the Upper Caradocian of B rabant, first and foremost 
by Heliocrinites malaisei nov. sp., Echinosphærites barrandei belgicus J a e k e l , 

and, especially, llaplosphæronis proiciens  nov. sp. It is noticeable, fu rther, 
tha t the G lyptocystitida and H em icosm itida are confined to the Ashgillian sec­
tion of the Belgian series of strata.

The following list shows the d istribu tion  of species at the  several localities 
tha t have yielded Cystoids.

1. Upper Caradocian of Brabant.

F a u q u e z ,  old quarry  N of : Echinosphærites barrandei belgicus J a e k e l  ? : 

llaplosphæronis proiciens nov. sp.
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F a u q u e z ,  w ithout close localization : Haplosphceronis proiciens nov. sp.; 
Gen. and  sp. indet. 4; Gen. and sp. indet. 5; Pelm atozoan colum nals, type B.

G r a n d - M a n i l ,  Lefèvre Q uarry : Heliocrinites sp. (of the group P licata); 
Heliocrinites malaisei nov. sp.; Echinosphærites barrandei belgicus J a e k e l .

G r a n d - M a n i l ,  w ithout close localization : Heliocrinites malaisei nov. sp.; 
Echinosphærites barrandei belgicus J a e k e l ; Haplosphæronis proiciens  nov. sp .; 
Gen. and sp. indet. 3; Gen. and sp. indet. 4 ? ; Pelm atozoan colum nals, type A; 
Pelm atozoan colum nals, type B.

R e b e c q - R o g  n o n : Haplosphæronis proiciens nov. sp .; Pelm atozoan 
colum nals, type A.

R e b e c  q, w ithout close localization : Echinosphærites  sp .; Haplosphæronis  
proiciens nov. sp.; Gen. and sp. indet. 4P ; Pelm atozoan colum nals, type R.

R o n q u i è r e s  : Haplosphæronis proiciens nov. sp .; Pelm atozoan co lum ­
nals, type A

2. Ashgillian of Sambre-et-M euse.

A r v i l  I e : Pleurocystites ? sp. 1; Pleurocystites  P sp. 2.

F o s s e  : Cheirocrinus cf. constrictus  B a t i i e r ; Cheirocrinus dilatatus nov. sp.

L e R o u x  : Gen. and sp. indet. 2.

L e s  T o m b e s :  Corylocrinus ? sp.; Gen. and sp. indet. 1 (Hem icosm itidæ 
or C aryocrinitidæ ) ; Heliocrinites cf. helmhackeri ( R a r r a n d e ) ;  Pelm atozoan 
colum nals, type B.

P r e s l e s  : Echinosphærites sp .; Gen. and sp. indet. 2.

V i t r i  v a l  : Pleurocystites ? sp. 3.

A com parison between foreign Cystoid faunas and the Caradocian Cystoid 
fauna of B rabant, on the one hand, and the A shgillian Cystoid fauna of Sam bre- 
et-Meuse, on the o ther, adm its of in teresting  conclusions.

The relations of the Caradocian Cystoid fauna of Belgium  are m ainly w ith 
m ore or less contem porary easterly and North European faunas. Of the forms 
specifically determ ined, Heliocrinites malaisei nov. sp. has affinities w ith
II. qualus ( B a t h e r )  from  the Llandeilian of the Far East, Echinosphærites  
barrandei belgicus J a e k e l  with E. barrandei barrandei J a e k e l  from  the 
Caradocian of Bohem ia, and Haplosphæronis proiciens nov. sp. with congeneric 
form s in  the Lower Caradocian-A shgillian of Scandinavia. Heliocrinites sp., 
fu rther, is related to the East Baltic H. balticus ( E i c h w a l d ) .  These facts sug­
gest that the Cystoids of the Belgian U pper Caradocian beds are im m igran ts 
from  the East and N orth East. There may have existed a certain  connexion 
witli the W elsh area as well, as indicated by the con tingen t relationship  between
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the form s designated above as Echinosphærites barrandei belgicus J a e k e l  ? 

and « Sphæronites  » arachnoideus  F o r r e s ,  and between Haplosphæronis 
proiciens  nov. sp. and « Sphæronites  » litchi ( F o r b e s ) .  But the  W elsh forms 
are not closely know n as yet.

T u rn ing  to the A shgillian form s, we find tha t an easterly influence can be 
traced here, too. Corylocrinus  is represented in the Urals and the Carnic Alps 
bu t also in Languedoc and P ortugal. Heliocrinites helmhackeri ( B a r r a n d e )  

originates from  the Caradocian of Bohemia bu t lias also been reported from 
Portugal. H. helmhackeri thuringiæ  ( J a e k e l )  appears in the Ashgillian of 
T huring ia . Cheirocrinus dilatatus nov. sp., finally, seems to be a derívate from 
geologically older species in the Baltic area. In  case the doubtfu l Corylocrinus 
is in reality a Caryocrinites this would also suggest Baltic affinities.

Cheirocrinus cf. constrictus  B a t h e r  and the questionable species of Pleuro­
cystites a ffirm  a faunal com m unication in Ashgillian tim e between Belgium 
and Girvan and, fu rther, North America. The sim ilarity  to the Girvan fauna 
is also accentuated by the absence of (probably) all D iploporites and the  very 
scarce occurrence of Heliocrinites and Echinosphærites  (cf. F. A. B a t h e r ,  1913, 
p. 494, § 559).

W hether there is an affinity  between our Gen. and sp. indet. 1 and the 
W elsh Oocystis rugatus  ( F o r b e s )  —  possibly know n from  Languedoc and the 
Py renees as well —  requires fu rther investigation.

S um m ing up, we may look upon the assem blage of U pper Ordovician 
Cystoids of Belgium  as a mixed fauna, the Belgian area hav ing  acted as a station 
on the m igration  route from  Bohem ia and North Europe to G irvan and W ales 
on the one hand, and, on the o ther hand, as a basin w ith in  the reach of the 
westerly Girvan elem ents. The Bohem ian affinity  of the Girvan fauna was 
emphasized already by F. A. B a t h e r  (1913, p. 495, S 561 et seq.).

The connexion w ith contem porary  French and M editerranean Cystoid 
faunas is, on the whole, rem arkably  weak. However, a few genera are com m on 
to Belgium  and the U pper Ordovician of Algeria recently discovered (A. L a m b e r t ,

II. T e r m i e r  & G. T e r m i e r ,  1948, p. 824s).

*
*  *

A c k n o w l e d g m e n t .  —  This investigation was carried out in the Paleo- 
zoological D epartm ent of the Swedish M useum of Natural History, Stockholm . 
For technical aid in  the preparation of photographs and plates, and of g u tta ­
percha and plasteline squeezes, the w riter is indebted to the skilled staff of th a t 
Institu tion . All figures have been retouched in order lo in tensify  sutures and 
o ther features.

The m anuscrip t was finished in January , 1950.
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9. INDEX OF GENERA AND SPECIES.

18.

i o ,

ArachnocySti les  N eu m ay r ....................
A ra ch n o cys t i te s  in faus tus  B a rra n d e
A ris to cys t i te s  B a r r a n d e ..........................
A ris to cys t i te s  bohem icus  B a rra n d e  .
A ris to cys t i te s  s in icus  (Sun) ...........
A stro cys t i te s  W h ite a v e s  ....................

C alix  R o u a u l t  .............................................
C aryocrin i te s  S ay  .....................................
C aryocrin i te s  ornatus  S ay  .................
C aryocrin ites  sep ten tr ion a lis  R e g n é ll
C aryocrin i tes  ? s p .........................................
C a ry o c ys l i te s  h e lm h a ck er i  B a rra n d e
C a ry o c ys t i te s  l i tchi  F o r b e s .................
Cheirocrinus  E ic h w a ld  ..........................
Cheirocrinus a l te r  (B a rra n d e )  ...........
C heirocrinus constr ic tus  B a th e r  ... 
Cheirocrinus  cf. constr ic tus  B a th e r

Cheirocrinus d i la ta tus  n .  s p ................. 13,
C heirocrinus g ra n u la tus  Ja e k e i...................
Cheirocrinus h o lm i  R e g n é ll  ......................
Cheirocrinus  c f .  logani  ( B i l l in g s )  . ...
Cheirocrinus ornatus  E ic h w a ld  ...........
C odiacys l is  Ja ek e i.........................................  ...
C ory locr in us  Koenen .....................................
C ory locr in us  carnicus  B a th e r  .................
C ory locr in us  crassus  (Koenen) .................
C ory locr in us  europaeus  (Q u e n ste d t)
C ory locr in us  olli i  Y a k o v le v  ....................
C ory locr inus  p y r i fo rm is  Koenen ...........
? Cory locr in us  Koenen .....................................
C ory locr inus  ? s p ..................................  17-21,
C raterina  B a r r a n d e ............................... ...........
C ystob las lu s  V o l b o r t h  ..................................

D en d ro cys t i te s  B a r ra n d e  ............................
D ip leu ro cys t is  Ja ek e i...........................................
D lp leu ro cys t is  n ig e r i  ( S a l te r )  .................

P a g e

29
29
34
36
33 
21

34
19, 21, 40 

19 
19
19 
23
35

15 ,16 , 22 
12

1 0 ,1 1 ,1 2  
10-12, 38, 

39, 40 
38, 39, 40 
... 12, 16 

13
15 
13 
34

18, 20, 40
20 
20

. . .  20 , 21 
20 
20 
17

38, 39, 40 
34 
21

21
16 
17

E ch in o sp h ærites  W a h le n b e rg  ... 9 ,1 0 ,2 6 ,2 7 ,2 8 ,
29, 30, 31, 38, 40

E chinosphæ rites  arachn o ideus  (F o rb e s )  ... 30
E chinosphæ rites  balticus  E ic h w a ld  ...........  8
E chinosphæ rites  b a rra n d e i  Ja ek e i........................27, 29
E chinosphæ rites  barrande i  barrande i  Jae­

k e l .................    2 7 ,2 9 ,3 0 ,3 9
E chinosphæ rites  b arrande i  belg icus  Ja e k e l. 3, 8,

27-30, 31, 38, 39

E chinosphæ rites  b arrande i  belg icus  J a e k e i.?

E chinosphæ rites  be lg icus  J a e k e i.  ... 3, 9, 27,
E chinosphæ rites  g ra n d is  J a e k e i ..............................
E chinosphæ rites  in faus tus  B a r r a n d e  ... 27, 
E chinosphæ rites  m in u tu s  [sic !] F o r b e s
E chinosphæ r ites  m u n itu s  F o r b e s  ......................
E chinosphæ rites  p o g re b o w i  H e c k e r  ............
E chinosphæ r ites  sp ................................... 30, 31,
E chinosphæ rites  (Sp h æ ro n i te s ) m u n itu s

F o r b e s ....................................................................................
E u c y s t i s t  l i tch i  ( F o r b e s )  ........................................
? E ucyst is  l i lschi  [sic !] ( F o r b e s )  ......................

G ly p to c ys t i te s  p e n n ig e r  F . S c h m id t  ............
G lyp to sp hæ r ite s  M ü l l e r  .............

H aplosphæ ron is  Ja ek e i......................
H aplosphæ ron is  ob longa  (Angelin) 
H aplosphæ ron is  pro ic iens  n . sp .

1, 32, 33, 34, 

31-35, 38,

Heliocrin ites  E ic h w a ld  .................  1 0 ,22, 23,
H eliocr in ites  balticus  (E ic h w a ld )  ............ 24,
H eliocr in ites  he lm h a ck er i  (B a rra n d e )  .. 23, 
Heliocr in ites  cf. h e lm h a ck er i  (B a rra n d e )  ...

he lm h a ck er i  thuringiæ  

3, 8,

Heliocr in ites
KEL) .....................................................

H eliocr in ites  m a la ise i  n . sp.
H eliocrin ites  qualus  ( B a t h e r )  ............
H eliocr in ites  ro u v i l le i  (K oenen ) 
H eliocrin ites  s te l la tus  R e g n é l l  . ...
H eliocr in ites  sp ..................................  10,
H eliocr inus  E i c h w a l d  ...............................
H em ico sm ites  B u c h ......................................
H em ico sm ites  p orosus  E i c h w a l d  ... 
H em ico sm i tes  p y r i fo rm is  F o r b e s ,

B u c h  ....................................................................
H em ico sm ites  ru g a tu s  F o r b e s  . ... 
H em icosm ites  verrucosus  E i c h w a l d
H em ico sm ites  sp .........................................
H o m o cys t i te s  B a r r a n d e ............................

Juglandocrinus  K o en en  ............................
c f .  Jug landocrinus  crassus  K o en en  .

M im o cys t i te s  B a r r a n d e  ............................
M im o cys t i le s  bohem icus  B a r r a n d e  .

Oocys t is  D r e y f u s s  .....................................

(J ae-

25-27,

24-25, 

18, 19, 

n o n

... 15,

P a g e
30, 

38, 40
28, 29 

80
29, 30 
9, 35 
8, 35

30 
38, 39

35
35

12
36

, 35 
34 

39, 
40 

, 40
39
40 
24,
39

40
39
39
24
23
39

9
22
18

, 22 
22 
18 
18 
12

20
22

15
15

18, 19, 22
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P a g e

O ocys t is  m a jo r  D r e y f u s s  ................................ 19
O ocys t is  ru ga tu s  ( F o r b e s ) ............................ ... 21, 40
O rocyst i te s  B a r r a n d e  ......................................... 24
O rocyst i le s  he lm h a ck er i  B a r r a n d e  . .. 23

P en ta cr inu s  loba tus  E i c h w a u i  .................. 37
P le u ro cy s t i te s  B il l in g s  ...................................... ... 14, 16
P le u ro cy s t i te s  c le rm on tens is  F o e r s t e 15
P le u ro cy s t i te s  c f .  f i l i tex tus  B il l in g s ... 16, 17
P le u ro cy s t i te s  qua d ra tu s  (B a t h e r ) . .. ... 15, 16
? P le u ro cy s t i te s  B il l in g s  ............................... 14, 15, 40

P a g e

P leurocyst i tes '!  sp . 1   14-15,38,39
P le u ro cy s t i te s  ? sp . 2   16, 38, 39
P leurocyst i tes '!  sp . 3   16-17 ,38 ,39

S ph æ ron i tes  H is in g e r   25, 35
Sphæ ronites  a rachn o ideus  F o r b e s  30, 40
S ph æ ron i tes  l i tchi  F o r b e s ......................................... 35, 40
Sphæ ronites  p un c ta tus  F o r b e s  . ... 8 ,9 ,2 5 ,3 5
Sphæ ronites  s te llu l iferus  S a l t e r  ... 3 ,7 ,8 ,9 ,2 5 ,

26, 27
Sphæ ronites  sp . .    5, 8
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111. — J. A. CUSHMAN. Hecent B elgian F o r a m i n i f e r a ..........................................................................................................................................
112. — J. HOFKER. On F oram inifera  fro m  the Upper Senon ian  of Sou th  L im b u rg  (M aestr ich t ian ) ...................................
113. — F. TW IESSELMANN. Les rep résen ta t ion s  de  l 'H om m e e l  des A n im a u x  qua terna ires  d écou vertes  en B elg ique  .
114. — G. MARLIER. La b io log ie  d ’u n  ru is sea u  de  p la in e  : le Sm ohain  ................................................................................................
115. — A. JANSSENS. B evis ion  des Æ giali inæ  et A phod i inæ  de la B e l g i q u e ........................................................................................
116. — M. LECOMPTE. Les S t ro m a to p o ro ïd es  d u  D évon ien  m o y e n  et su pér ieur  du Bassin de Dinant.  (P rem ière partie
117. — M. LECOMPTE. Les S t ro m a to p o ro ïd es  d u  D évon ien  m o y e n  et su pér ieur  du B ass in  de Dinant.  (D euxièm e partie
118. — M. LERICHE. Les P o is sons  ter tia ires  de  la Belgique.  (Supplém ent.) .........................................................................................
119. — F. DEMANET et A. BIOT. La Galerie d 'H ordin  à S p y ..........................................................................................................................
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30. — M. GLIBERT. Gastropodes du Miocène m o y e n  d u  B ass in  de la Loire.  (P rem ière partie.) ................................................................... 1949
31. — G. GERKENS. Les B atulsi  et les Bahutu.  (C ontr ibu tion  à l 'an thropolog ie  du B uan da  et de l ’Urundi,  d 'après les m e n su r a ­

t ions recueil l ies  p a r  la  M iss ion  G. Sm ets .)  ................................................................................................................................................................... 1949
32. — V. LALLEMAND. B evis ion  des Cercopinæ  (H em ip te ra  H o m o p te ra ) .  (P rem ière p a r t ie . ) .......................................................................... 1949
33. — B ésulta ts  sc ien ti f iques  des croisières du navire-école  belge  « M ercator  ». IV ........................................................................................... 1949
34. — L. LISON. Becherches sur  la fo rm e  et la m éc a n iq u e  de d é v e lo p p e m en t  des coquilles  des  L a m e ll ib ra n ch es  ...................  1949
35. — F. TWIESSELMANN. C ontr ibu tion  à  l 'é tude  de la  croissance  p u b er ta ire  de  l ’H o m m e  ........................................................................  1949
36. — D. E. HARDY. The A fr ican  Dor ila idæ  (P ipu ncu lidæ -D ip te ra )   1949
37. — J. H. SCHUURMANS STEKHOVEN Jr. The F ree liv ing  M arine  N em as of the M e d i t e r r a n e a n .................................................................. 1950
38. — R. LAURENT. B evis ion  du genre  « A trac tasp is  » A. S m i t h  ................................................................................................................................... 1950
39. — J. H. SCHUURMANS STEKHOVEN Jr. N ém atodes  sa prozoa ires  et l ibres du  Congo b e l g e ...................................................................  1951
40. — A. TIXIER-DURIVAULT. B e v is io n  de la fam il le  des  « A lcyo n i id æ  ». Le genre  « Sin u lar ia  » M a y ................................................. 1951
41. — G. CHERBONNIER. H olo thuries  de  l 'Insti tu t  ro y a l  des Sciences na tu re l les  de  B e l g i q u e ...................................................................  1951
42. — P. L. MAUBEUGE. Les A m m o n ite s  du  Bajocien de la rég io n  fron tière  franco-belge  (Bord  sep ten tr io n a l  d u  B ass in  de

Paris)  ..................................................................................................................................................................................................................................................  1951
43. — B ésu l ta ts  sc ien ti f iques  des cro isières du  navire-éco le  belge  « M ercator  ». V...................................................................................................  1951

B U L L E T I N  D E  L ’ I N S T I T U T  R O Y A L  D E S  S C I E N C E S  N A T U R E L L E S  DE B EL G IQ U E .  

M E D E D E L I N G E N  V A N  H E T  K O N I N K L I J K  B EL G IS CH  I N S T I T U U T  VOOR N A T U U R W E T E N S C H A P P E N .

T o m e s  XXV et XXVI (1949 et 1950). I D elen XXV en XXVI (1949 en 1950).
T o m e  XXVII (1951) en cours de pu blication . | D eel XXVII (1951) ter perse.
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19S0-19S9   1943
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