
REVISION 
OF THE 

CARADOCIAN-ASHGILLIAN CYSTOID FAUNA 
OF BELGIUM 

WITH NOTES ON ISOLATED PELMATOZOAN STEM FRAGMENTS 

1. INTRODUCTION. 

Cystoid were announced from the Ordovician (being included in the con
ception « terrain silurien ») of Belgium for the first time in 1873 by C. MALAI E 
(1873a) in hi monograph entitled « De cription du terrain silurien du centre 
de la Belgique ». Figures were given (Pl. 6, fig-. 8-9) of two specimens referred 
to a Sphceronites stellulijeras ALTER (fig . 8 = Echinosphcerites barrandei 
bel icus JAEKEL; fig. 9 = Heliocrinites 1nalaisei nov. sp.), and the same wa 
r r in f unal list from a number of fossil sites, first and foremost of the 
« Ma if du B nt » but also of the « Massif de Sambre-et-Meuse ». 

Our kn wl dge f th y t id of Belgium has not made much progress 
since that dat . It i tru that fe more species have been reported in the 
literature. But the ar m re nam , n t being accompanied by any figures, 
nor - with the exception of Echinosphcerites belgicus JAEKEL, 1899 (p. 337) -
by any de cription . And it i ignificant that the only species listed from 
B lgium by R. . BA LER & M. V. J\1ooDEY (1943, p. 33) in their Index of 
Paleozoic Pelmatozoan i that la t mentioned. Ob iou ly they did not con id r 
it necessar. r to repeat th other in uffi i ntly corroborated tatements . 

E peciall the paper by J. HA VEL (1941) and M. DREYFUSS (1939) con
tributed materially to a better knowl do·e of the Ordovician Cy toid fauna of 
vVest Europe. But there ' r - and till remain - gaps to be bridged. 
Therefore, the pre ent writer gre t d with very great satisfaction a sugaestion b 
Dr. G. UBAGH , of Liege, to und rtak a revi ion of the material availabl of 
Belgian Upper Ordovician Cystoid . Three years ago - owing· to other work 
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th inve tigation had to b po tp n d until r ently - collections were received 
from th following In tituti n and 1u um : 

In titut royal de i n natur 11 _de Belgique (forn1erly : Musee royal 
d Hi toire natur lle d Belgiqu ) ( e ti n Invertebres pnmaires 1), Bruxell 
(referred to b lov a « I.R. . .B. »). 

In titut de Pal' ontologie de 1 Uni er ile, Li' ge (ref rr d to below a 
« Liege ») . 

Universite de Louvain (referred to belo\• a cc Lou vain »). 
Mu ee de Paleontologie d l' Abbay de :Mar d ous (r ferred to below a 

« Mared ou ») . 
Alon o· with the spe imen from th In titut d Paleontologie of Lieo· th -r 

wa 011e belonging to th Coll ction R. Ro -c RT f Li' g . 
The collection of the Paleozoologi al D partm nt f th 

of Natural Hi tory, Stockholm, contain only two ..,p im n f B lgian 

The author i deeply indebted to the Director and K p r. (' lh 
tutions and Mu eums for generou 1 entru ting him with the lab rati I 

material of wich they are in charge. He \!Vi he to mention Prof r 
V. VAN STRAELEN (Directeur de l'In titut royal de Science naturelle de Bel
gique) , Dr. M. LECOMPTE, con ervateur at the ame In titution, Dr. G. UBAGIIS, 
Liege, and Dom FELIX ANCIAUX Abba e de Mared ou . Special thanks are due 
to Dr. UBAGHS, who not only proposed to the writer to make this tudy and 
arranged for the material of the above-mentioned Institution to be placed at hi 
dispo al but al o supplied ref rences to im.portant Belgian 1iterature. Special 
obligation hould al o be expre ed to the Direction of the Institut Royal d 
Science aturelles de Belgique for accepting th present paper t app r in 
thi Memoir. 

2. DISTRIBUTION OF THE OLD PALEOZOIC DEPOSITS 
OF BELGIUM. 

STRATIGRAPHY OF THE UPPER ORDOVICIAN. 

Ordovician depo its - and Cambro-Silurian deposits on the whole -
occupy a very re tricted area of th rock-floor of Belgium ( ee map, Pl. 1, facing 
p. 12, in E . MAILLIE x 1933). The Old Paleozoic rocks have been known sin e 
the beginning of the 19th century . Their presence \!Vas first establi hed in 
1808 by J. J . D'OMALI s D'HALLOY. By A. H. D MONT and others the e for
mation were con idered to be Lower Devonian, and not until 1860 was th ir 
true age recognized by J. GossELET. His interpretation of the fos il record was 
confirmed by J. BARRANDE and was accepted gradually . A summary of the 
advancement of the knowledge of the Cambro-Silurian of Belgium wa given 
i. a. by C. l\1ALAI E (1873a, pp . II-IV in wich i pre ented a reasoning bibli g-
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raphy arranged chronologically; 1900, pp . 182-184; 1901, p . 563) and by 
J . Go SELET (1888, pp . 137-138) . The basic work i MALAisE's monograph of 
1873a, which was preceded by a few minor papers by the same author and 
followed by everal others . Of later authors, E . MAILLJEUX (1926) devoted a 
sp cial paper to the tratigraphy and Jevelopment of the Ordovician of B lo·ium 
and gave a review of thi subj ect in his book on the geolog of that ountr 
(E. MAILLIE x, 1933, pp. 30-35) . A far as the writer is aware thL j ~ th mo t 
re nt contribution relative to the matter. 

Cambrian ro k are xpo ed in th rdenn s (« Ma if de l' . rd nn ») in 
the outh and in Brabant (« Ma if du Brabant ») in the north in th ntral 
part of the ountry. Th y ha i ld d no fo il but the problematic Oldhamia 
an l a f w th r form ( M. LEc 1PTE, 1948, p . 678). 

Ord i i n- ilurian d po it are not pre ent in the rdenn but ar 
1 p l in Brah n t and v ithin an area extending in an ea t-we terly direction 

b ' '' n tl1 tl r ju t mentioned and eparatino- the Belo-ian north-trough 
(B . in l ramur) fron1 the outh-trough (Ba in de Dinant). Thi area i 
parall -1 l the Riv r ambre and Nleu e and is known as the « Bande de 
._ ambre-et-Meu e » (« iVIa if Rhenan du Condroz » 0f A. H. DuMONT). No 
Cy toicl ~ have been found in the lower and middle parts of the Ordovician. 
Plate of « Sphreronites p. » - the generic name used probably in a very wide 
sen e - were reported b C. :MALAI E (1900, p . 219 ; 1901, p. 566) from strata 
ref erred to a Llandoverian (whi h ma not be correct) . 

Hov e er, in thi connexion vve are only concerned with the part of the 
erie of trata that ha been correlated with the Caradocian and the Ashgillian . 

In faunal facie the e depo it are aid to be developed imilar to the corre
sponding trata of the hrop hire and Wales sequences of Britain. 

rding to E. MAILLIEUX (1933, p. 32) they are to be correlated thus : 

. bgillian. 

Caradocian. 

Mas if du Brabant 

nknown. 

b. Gemblou.x Shales with i\ico
lella ac~onic;e (SOWERBY). 

a. Fauquez Shales with Pleuro-
graptus linear is (CARR -
THERS). 

Bande de Sambre-et-Meuse 

Fosse Shale with Christiania 
tenuicincta (M' COY). 

b. nknown? 

a. Oxhe Sandstone with CryJJ
tolithus gibbifrons (M'CoY). 

On th id nee of th fo ~ il-li t publi h ed (E . MAILLIE x, 1933, pp. 33-34) 
' e may rely on the above cla ifi ation which differ from imilar table of 
preceding paper .. i. a. in that th Fo e hal ar placed in the ho-illian 
instead of being con ider d qui -alenl lo the Gen1bloux hal s. It eem to th 
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pre ent writer, however, that some of the determination of the fossils in the 
Belgian Caradocian-Ashgillian bed require further confirmation . This applies 
to e. g. Or this calligram1na DALMAN (Gembloux Shales, Fosse Shales), which 
in the candinavian region occurs in the Upper Arenigian. Other somewhat 
dubiou determinations are Leptrena rho_mboidalis (WILCKENS) and Atrypa 
[Nalivkinifl] marginalis (DALMAN), both recorded from the Gembloux Shales and 
the Fo se Shales . In other areas these species are Silurian . 

Without entering on a di cussion of the faunal lists, the writer may be 
allowed to make a few remarks on the subject. 

The as emblage of graptolites in the Fauquez Shales place this horizon 
beyond doubt in the zone of Pleurograptus linearis (CARRUTHERS). Since the 
zone mentioned forms the top of the Carad cian, we might b inclined to con
clude that the Gembloux Shales also belong to that z n , r pr nting an upper 
par of it. Thi is also made probable by the pre nc f. Tretaspis etic rnis 
(RISINGER), which in Sweden i characteri tic of the Black Tr ta pi h 1 , whi h 
must be referred to the zone of Pleurograptus linearis ( RR TIIER ) . Th 
determination is confirmed by the fact that ome pecimens from Grand
Manil - preserved in the Swedish Museum of Natural History , Stockholm. -
according to L. ST0RMER, 1930, p . 58, probably belong to this species. Tretaspis 
seticornis (RISINGER) is quoted by E. MAILLIEUX from the Fosse Shales as well. 

The Fauquez Shales have only yielded Graptolites, whereas the other hori
zons bear a shelly fauna . Cystoids have been met with in the Gembloux Shales 
and in the Fosse Shales. The rocks of the Gembloux Shales may be charac
terized as varieties of muddy greywackes, usually bluish grey in colour 
and with yellow weathering . These are the « phyllades » or « phyllades 
quartzeux » of C. MALAISE and others. The Fosse Shales are partially f a 
similar type of rock . They seem, as a rule, to be more lio-ht-colour h w v r 
being rather ash-grey. There is also a greenish grey hal . Th t rm u ually 
applied to the Ashgillian rocks of Sambre-et-Meu e i « hi l quartzeux ». 

3. CARADOCIAN--ASHGILLIAN LOCALITIES 
THAT HAVE YIELDED CYSTOIDS. 

A far as can be inferr from the mat rial at the author' dispo al, Cy toids 
are, numerically , a much more important element in the fossil record of the 
Caradocian of Belgium than in that of the Ashgillian . The material from 
Brabant - although in fact not very extensive - is abundant as compar cl 
with that from ambre-et-Meuse . 

In order to give a rough idea of the general di tribution f C toicl. at th 
several localities from where uch fossil have been obtained, the number or 
approximate number of specimens, or fragments of specimen , will be given 
for each locality (in brackets). 
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In our material the following localities in Brabant are represented : 

Fa u q u e z (on the River Senne), the old quarry NW of Fauquez Castle (15) . 

Fa u q u e z (without cle>se localization; see also C. MALAISE, 1873a, pp. 18-
19) (45) . 

Grand-Mani 1 ( W of Gembloux), the old Lefevre Quarry (35). 

Grand-Mani 1 (without close localization; see C. MALAISE, 1873a pp . 30-
33) (10) . 

Re be c q - Rog n on (on the Ri er enne), the old quarry betw n R b cq 
and the Grande-Haie Farm (in ome instances this locality is referred to a 
« Rebecq-Grande Haye ») (10). 

R r. be c q (with ut clo localization; ee C. MALAI E, 1873a, pp. 22-23) (15). 
R n q u i \ r (in the alley" of the River Sennette; ee C. M. L I E, 1873a 

p. 1 ) (10) . 

In th literature Cy toid have b en recorded fr m all the e localitie , av 
Ronquiere . cc Sphceronites stellulif er us » ' as obtained by C. :MALAISE (1873a, 
p. 23) at another locality a well, situated on the road between Clabecq and 
Grande-Haie. 

The material available· from Sambre-ct-Meu e originate from the following 
localities : 

Ar v i 11 e (very likely the locality between Wierde and Arville Castle men
tioned by C. MALAI E, 1873a, p . 62· 1897, p . 3; Arville-Mozet of E. MAILLIEUX 
1926, p. 77) (3) . 

F s ~ e (Fosses, see C. lVlALAISE, 1873a, pp. 60-61) (10) . 

L R u x ( . MALI E, 1873a, p. 60 (2) . 
L T m b ( . MAL 1 E, 1873a, p . 62; Mozet-les-Tombes of E. MA1L-

LIE X, 1926, p. 77) (3) . 
Pre s I e s (mio·hl ref r L cc Burn t a Pre le » of C. MALAISE, 1873a 

p. 58) (2) . 
v it r iv a 1 (C . lVlALAlSE, 1873a, p. 60) (1) . 

C stoid have been reported pr viou 1., from no localities in San1bre-et
Meu e but Fo se and Vitrival. 
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4. PREVIOUS REFERENCES 
TO BELGIAN UPPER ORDOVICIAN CYSTOIDS. 

Il ' a n ention d above that nothing wa kn v n ah ut th Orclovi ian 
t i 1 fa Lna f B 1 o-ium until, in 1873 . 1Ar AI E figur d a f e' pecie , both 
v hi h he call ] Sphreronites stellulif erus LTER. In rcalit , one of th n1 

( ~ . :M L l ·E, 1873a, 11. 6, fig. 8) i E hinosphcerite barrandei belai us J EKEL 

and lh th .r ne (ibid . Pl. 6, fio·. 9) Heliocrinite . niala i ei n v. , p . ( f. lhc 
1- ripti n of . p - ie. below). . 1AL 1 E (ibid ., pp. 19 106) ob -r cd Lhat the 

- all l . phrer nites telluliferus .. LT· R (wi h, a v ha i a on p-
li n f cliff r -nt rn aning ) , al ng with m Bra hi p cl i lh pr cJ mina11 L 
f · ~ il al th 1 lit. I W of Fauq11 z a tl -. . app r fr m th al li. L f 
l alili - pra li all all tat m n L in t.h lit ratur n th f 
:y. t id . in th 1] l al zoi of' B lgiun1 return up n 
' · lVI L 1 E kn w ' toid fron1 a nuI ber of oth r f il it (1 73a, I . 1 , 

22 23 30 31 , 60, 61) . In lh . am v -ar . l\1 L 1 E (1873b) publi h cJ n11 

f hi m n graph , in 'vhi h h . ta led th C) to id in lh pp r 
f B 1 ·iun1 to o ur « a ez abon ]amm nt » (op. it. p. II) 

11 nli n d « ph ,. nite. stellulif eni » in a Ii. t f fo il (p . CV). 
In th 2 c ntl part of hi= hancl-b k n I h g 1 cry f B lo·ium M. 1I RL N 

( p . ) , ref rring t J , \[ALAI~E, Ii. tecl Sphceronites stellulif enis LTEil 

from 
d h 

a1nong fo::::,il fron1 th (< t rrain iluri n » f ntral B lgiun1 both 
B:rnhanl and l\L\L.\I E' tat m nt, ' r al o rep at 
J.lrtl LET (1 . 1 ') (1 . 

nit 
th 

. B.-rn.R. ·nE (1 ... , I . 1 ) r f IT d t }I LA I E 

t lln lif ru . LT E R fr 111 ntral B loiun1 but ·pr' 
r r t ue~: o th d t rn1ination . 

ul 

~ ou t D y ars ag :JI. L r E r on id r d th 11 al z i qu n of 
B lgium an d d Y l d a erie~ of pap r t th ubj t. In n l on th « Bande 
ilu r i nn > of an1br - t-~feu h h d lit up th « p i » Sphreronites 
t llulif ru ~ALTER int tw n f whi h r taine 1 thi nan1e, wh r a th 
th I~ ·was all ] « E hi n ph ce rite balti us, E1cn. >> ( • /[ALAI. E, 1897 p. 4) 

''"hat i pr tunably H li rinit rnalai ei n p . A fev y ar 1 ter ( . 1JATAI E, 

1900 p . 219) h e rC' t°'·nized four Ordo i ian pecic , nam 1. « E hino ph >rite. 
balti n Ercrr. » fr 1 an br -ct-l\1cn~c, « Echin sphcerites (. phceroni.tes) niuni.
tu, F RBE », and « k phceronites punctatus, f ORBE. » fr m Brabant, and 
« ~ phceronit s telliili.j rus, SALT. » fr m b th th . ar a . « Sphrer nites . p. » 

(!) In Go ET,..ET ' l i ·t of f ssil · fr 1n th mbloux "hal , lhr nam - oul f f ift n 
d n t a ar in th ir pr J r f rm. 'I1hus 1'riuuclrus seti f nni f r T. (Trela 'Pi ) eti
corni ' Orthi.· a teo'lli f r . (Nfrolella) actoni;, >, un plu:eronite lelliferu f r . sl llu
lif eru . 
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was reported from trata referred to the Llandoverian, of Brabant (cf. abo 
p . 5) . The .ame information on Gystoids is given in the Compte Rendu of th 
8th International Geological Congre (C . :MA.LAI E, 1901, pp . 565, 566, 568) . 

A late a 1910 MALAISE gave a urve of the Old Paleozoic of Belgium an 
recorded the pre ence of four peci of C toid (C. MAL I E, 1910, p. 963) in 
Brabant and ambre-et-:Meu e. The ' ere not mentioned by name. 

In hi paper referred to above, E. MAILLIEUX li ted a few Cy toid . Th 
are « phceronites stelluliferus », « phreronites punctatus », an l « Echino pl re
rites 1ninutus » [ ic .] [E. M ILLIEUX, 1926 p. 72; 1933 (2

) p. 33]. phreronites 
stelluliferus , ALTER wa r rd ] fr m Grand-Manil (th old L f' r Quarry) 
and Fauquez (th e olrl quarr. W f Fauquez Castl ) phreronites punctatu 
FoRBE from Gran -Mani] and Echinosphrerite 1nunittis F RBE from Fauqu z 
an] R b q-R o-n n (th old quarry beh een R be q and the Grand -Hai 
Farn ) . . p i f y toi] "" r r cord cl from ambre- t-Nieu e . 

. .I KEL (1899 p. 337) e tabli hed the new pecies Ech inosphcerites bel
n mat rial from Gembloux a v e have had rea on to point out abo 

F. A. B THER (1913 p. 494, § 559) mentioned incidentally that 
1 E had recorded Cy toid pe ie from ambre-et-M u e « ' hich 1 

uppo e te be of H eliocrinus and Echinosphrerites ». 

It v a al o pointed out abo - (p. 3) that the onl B lo·ian Cy toid recorded 
b R. . BA LER & M. W. ~1ooDEY (1943 p . 33) i Echinosphrerites belgicus 
J EKEL. 

Thi vvill b a fairl r complete li t of the isting literature relative to the 
Belo-ian Cy toid . The pre ent '; riter ha ho en to revie\ in Lhi way the entire 
information on thi matter - \vhi h i indeed extremel ineagre - becau e it 
i. impo ibl in mo t ea e to r f r, in the de cripti e part. of the present paper, 
L Ll lit rat r h r r vie\ved. The r a on for thi i of cour e, a already 
mpha iz , th t tl peci record cl are almo t throughout no1nina nuda., the 

actual mat ri 1 h ing n t died and di cu ed but little or not at all . 

5. THE STATE 
OF PRESERVATION OF THE MATERIAL AVAILABLE. 

Th Ordo ician clepo it of B lo·ium an b aid t la k the qualification 
ne ry t produce well-pre rved fo il material. The trata are o·enerally 
more r 1 .folded. During- th ru tal mo em nt th fo il ~ have not eldom 
b om ru h d and / or di Lort cl . Probabl r they are not alwa very a y t 
x Lra t fr m th r ck ith r be au e om tin1e a c rtain angl em to xi t 

betwe n th b dding plane and th 1 avag plane. 

(.a) The fir t edition of this work was not available to the pre nt writer. 



10 G. REGNELL . - REVISION 

Further, where the Upper Ordovician i concerned, the rocks are more or 
les arenaceous . Consequently the calcareous matter has been leached out, and 
the fo sil are as a rule preserved in the shape of internal casts . Less frequently 
are they found as external impres ions . It is: of course a seriou drawback for 
the in e tigation that the te t itself i not available for study . 

Plate VI, figure 9, is intended to give an idea of the occurrence of the fos ils 
a embedded in the rock (in this case Gembloux Shale from Fauquez). 

part from Heliocrinites and Echinosphcerites, the Hydrophorid a Rhom
bifera are represented by isolated thecal plate . In no case is there any trace 
of subvective appendages . 

6. DESCRIPTION OF FOSSILS. 

Class CVSTOI DEA BucH, 1844, emend. JAEKEL, 1918. 

Subclass HVDROPHORIDEA ZITTEL, 1903. 

Order RHOMBIFERA ZITTEL, 1879, emend. BATHER, 1899. 

Our material contain a number of i olated Pelrnatozoan plates whi h 
frequently can hardly be determined conclu'- ively a to genu . But there eem 
to be no rea on to doubt that they belong to the Hydrophoridea Rhombif ra. 
Where demirhomb are present, thi interpretation i. una sailable. Howev r 
in an attempt at a clo e det~rn1ination "\Ve are handicapped by th rath r 
unfavourable state of pre ervation of the fo il a indicated ju t ab v . In 
spite of thi ' e may fairly afely conclude that it i rr t t , ttrib l lh 
bulk of them to the Glyptocystitida and more preci I , t lh 

UPERFAMILY GLYPTOCYSTITIDA (BATHER 1913) REGNELL, 1945. 

FAMILY CHEIROCRINID.iE JAEKEL 1899, emend. BATHER, 1913. 

Genu CHEIROCRINUS EICH\."\ ALD i856. 

Cheirocrinus cf . constrictus BATHER, 1913. 
Pl. I , fig. 1- . 

Cf. Cheirocrinu con trictus nov. sp. - F . A. BATHER 19i3, p. 442, pl. 4, fig. 49-56, text
fi er. 48-58. 

H I o type of Ch. constric tus . - G 157 of the GREY Collection. 

Type 

T)pe 
gillian). 

lo ca lit y . - Thraive Glen Gir an . 

t rat um. - The tarfi h Beel in the Drummuck Group (Ash-
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Mater i a 1. - The material at the writers disposal referred tentatively to 
thi pecies consists of five internal ea ts of isolated plates (Louvain lOc-e; 
Mared ou I : 72a-b) and three imprint (Louvain lOa-b; Maredsous I : 72c) . 

Di a g no sis of Cheirocrinus constrictus. - « A Che.irocrinus . .. with 
pectinirhombs all conjunct, and only 1-5, 10-14, 13-18, 15-16, 16-17 17-18, 
18-19 d eloped; rnament of singl axial ridge , faint radiate granulation, an 
ver faint cone ntric folds » (F. A. B TIIER, 1913, p. 442, § 310; qu t d nl 
a far a relevant to the present material). 

De c rip t i n. - The plate vary a good deal in shape. They are mostly 
r ughl h xaaonal in outlin alth uah rather irregular. few plates ar 
ab ut a high wid (Pl. I fig. 2-3), whereas one (Pl. I, fig . 8) is consid rably 
l io·h r than br Th pecimen figured in plate I figure 1, repre ents an 
int rn1 i l t p . Thi appears from the follo-wing measurements (it hould 
b n ted that the orientation of the plates is arbitrary so that « height » and 
« ' idth » refer to an orientation more or les the same as that in our Pl.-figs .) : 

pecimen I 0. Height Width 

mm mm 

Louvain 10c ··················· ·· 7,5 6,5 

Lou vain 10a .. ........ ..... ..... 6 5,5 

Maredsous I : 72b .. ...... .. .. 7,5 5 

Louvain 10d .. ............ .... .. 9 5,5( 3 ) 

ll umbonated . In some ea es the umbo is raised 
rath r much f th plate, in other only slightly, owing perhap 
to c ndary i , generally sharply defined axial ridges 
radiate from the umbo, which i ith r ubcentral or eccentric. 

Most f th plate ho-v a number f fin concentric folds (cf. the figures). 
The ther ornamentation of the plate , a faint radiate granulation, is not vi ible 
oth rwise than in the external impre ion , in which it appears as minute pits 
arranged radially (Pl. I, fig. 5-7) . 

A demirhomb i pre ent in one in tanc only, in the plate figured in plate I, 
figure 6. It i a conjun t pectinirho1nb - as far as can be recognized - of 
som fifteen por - lits . Judging from the outline of the pore-bearina plate, it 
1~ ery likely an IL2 (Pl. 5 in te tfig. 49 of F. . BATHER, 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. 
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attempt at fixino· th lo ation in the th ea of the other plat would be t o 
hazardou but identl 'v mu t arch for th m among the plate devoid f 
a demirh mb p iall r in the IL- and L- irclets (see F. A. B . THER's fig. ju t 
ref err d to) . For uch a ta k' hould al o have to consider the po ition f th 
un1b 'vhi h an in the e ral plate (cf. F . A. B THE , 1913, p. 444 § 316) . 

Di c u Ion . hould have appeared from the above de cription, 
the pre ent material nforn1 w 11 with th diagno i f Cheirocrinus constri -
tu B THER. Th r a on "\Vh ' th ' rit -r n rtheless hesitates to con nt to 
an unr rv d id ntifi ation ar a foll w : We have no idea of the gen ral 
hape f th th a wich i a v r r hara · ri tic ne in Ch. constrictus BATHER. 

Further w have no knowl do· f th cr n ral dev lopment and distributi n 
of th p tinirhomb . Finall r ' ith r crar to th h p , th indi idual th cal 
plat ar n th whol con rvati in Cheir th t pl t . . in i]ar t 
th ~ 1 w un ler di"cu ~ .. i n are found in o-. lh } u I ru 
(pr abl - arad ian) p c1 CJ . granulatu JAEKEL ( f. F. n irnT , 1 7 4, 
Pl. 1. fi!!. 12 ub l .. 1to 1 tite penniger F . CH nnT) f t ni , n tl 
Carad cian Ch. alter (BARR ,-nE) ( f. J. BARR TDE 1 87 Pl. 28 : II, fig . 16 t . 
ub Hon-w ~ ' tit BARRANDE) of Bohemia. Both pe i m ntioned cliff r fr m 

the pre ent J rm ho' \-er th . form r i. a . in ha incr all p tinirh m b d i, jun t, 
the latter i. a . in havincr no crranulation f th l t. 

~ 

It i oft n hff icult t ref r i olated C toid plat to a definite pecie or 
e n o· nu . \~T find for in tance that m f th plate ~ ith ·which "\Ve are 
n w con erned ha ·e a c rtain re emblance to th i lat d plate figured b 
J . B RR 1T DE (1 7 Pl. 2 fiO' . 16-21) « cl nt n u n p uv n pa r onnaitr 
l' rio-in » (fron1 th e plana ion of th fio·ure ) to th << plaqu tt 
d uteu. e » of BARRA -uE (1 7 Pl. 14 fig . 24-33) and t th 
plat fio·ured by ~I. THORAL (1935 1. 5 fio-. 10-11) . Th 
to fr n1 horiz n ,. id ly apart l lh nan 
B aradocian f B h mia an th 
N ir re pe ti 1 . 

umming up th mat rial vailabl 
pinion t a mit of a n 1 

data d n t ntradi t an u li n t 

1 r lated p ie . 
l1' 

n . 
nnu 

f lh ~1 ntao·ne 

mpl te in the auth r' 
n the other hand a tua l 
con tri tu B TTIEH r a 

Th a n ral hara t r f Ch . n tri tu BATHER an l it r lati n t th r 

1e f CJ eir nnu wa di u "' cl th r uo·hly b F. . B TIIEn (1913) . 
it i n t n · ary t mm n furth r up n th qu ti n . 

R 0·1 al Ii ~ tributi n . -
b 

ir an : Thraiv l n (Ch . n-
tri ill. BATIIEn . - B lo·iun1, . a1n Fo " (C/L r. 1L tricfuL 

B \TUER) . 

tratio·raphi rang;. - llan Th tarfi h B ·1 in 
th Dru mu k r u1 . - B l o·iu1n : F 
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Cheirocrinus dilata.tus nov. sp. 
Pl. I, fig. 9. 

Derivation of name. - From Lat. dilatare, dilate, with reference to 
the hape of the axial ridge in the plates . 

Ho 1 o type. - Louvain 5 (Pl. I, fig . 9) . 

Type 1oca1 it y. - Fos e, Sambre-et-Meu e. 

Typ t rat um. - Fosse Shale (A hgillian) . 

Mater i a 1. - Of thi pecie nl ne pecimen i a ailable, the holotyp , 
con i ting of an internal ea t f an i olated thecal plate . 

n i . - peci of Cheirocrinus with, at least partially, flattened 
pl f ' hich i made up of low radiate ridges dilating in a 

ntrifu o·al ir Lion; th only p ctinirhomb ob erved i probably onjun t. 
(F r natural 1 ea on thi i only a partial diagno is) . 

Description. - The margin of the plate is not perfect o the exact 
outline i not kno"\ n . Ho,vever, it may have been roughl hexagonal. A 
orientated in our plate I, figure 9 the plate mea ure 13 2 mm in height and 
10 mm in width. 

The plate i vaulted onl r lightl , and the ubcentral umbo does not project 
ver much. Ther are five lo\v axial ridge. v hich have a width at the umbo 
of le than 1 mm but dilate in a centrifugal direction, to a varying degree in 
the veral ridges. The 0T0 ate t ' idth, about 3 mm i attained by the ridge 
t th 1 ft in our fiaure. Here, too tran ver e rugae are di cernible. 

Tl haract r f the pore-rhomb cannot be decided quite afely from the 
int r al 1 ul l h11t that tructure eem to ha e been conjunct rather than 
di. jun t. 

Di u ion. d f Lhc radial ridge ... imilar to that of 
the present form ha b n d rib d in tv o other sp cie. of Cheirocrinus . 
The e are Ch . ornatus E1 'II\ LD, of th Ea t Baltic Province , and Ch. holrni 
REG 1~LL of the I land of Oland probabl 1 th of Lover renigian age (cf . 
G. REG 1~LL, 1945 pp . 70-71, and foot-not 4) . Jn th pecie mentioned, the 
th al plat ar more trono-1 ault cl than in Ch. dilatatus . In Ch. holn i 
REG ELL onl - t"\ o axial ridge are dilated notev orth di tally. The pectini
rhon1b ar c njunct in that pe ie but di junct in Ch . ornatus E1cn,. ALD . 

Althouo·h one ino·l th al plate i of cour e a er ,, narrow ba i for th 
er cti n of a 11 -w peci the pres nt ,, riter feel that in thi in tance actual 
data are uffi i nt to warrant uch a step . 

Reg i o 11a1 di t rib u t ion. - Belo·ium, ambre-et-Meu e: Fo e . 

t ratio· rap hi c r a 11 g . - Ashgillian : Fosse Shales . 
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1 FAMILY PLEUROCYSTITIDlE ( 'hLLER & GURLEY, 1895, emend. JAEKEL, 1899) 
BASSLER, 1938. 

? Genus PLEUROCYSTITES BILLINGS, i854. 

fter much he itation the writer ha tentatively plac d th . p in1 n 
recorded below in Pleurocystites. But it hould be empha ized that t.h re i 
not much e idence in fa our of thi d ci ion. n th oth r han 1, lhi. m 
t b th mo t plau ible alt rnati e. 

Pleurocystites ~ p. 1. 
Pl. I , fig. 12-13. 

NI al r i a 1. - T\ o xternal imprint f i 1 ll (L u in 7 
and ) have b n thought to b n p cifi alth uo·h h w1 o· rlain obvi 

ifferen in ornam ntation. 

De cription. - pe imen Lou ain 7b (Pl. I, fig. 13a) , described fr m 
a o·utta-percha queeze (Pl. I fig. 13b) : 1he plate i irregularly ubhexag·onal 
in .utline (in thi and following p imen r ferr d to Pleurocystites ? th cor
r et ori ntation ould not be ttled but i arbitrary in our fiaure ) . Height 

5 mm ·width 4 6 n1m. 
The umbo ha a lateral po ition and the ide to -which it is approached i 

b nt down v r abrupt! (to the left in Pl. I fig. 13b) . This id is arched 
aentl -. 

Th ornament of the plate urfa e i er coar e and di tinctiv Th 
urnbonal 1arain f the deflected flank i bordered by a lightl 
f ld fr m ·which f ur tron.o· radial fold em rg . B t N n th in rid 
there ar a nun1b r of hort but h a y a r ri 

di int grated into radiall arrang d pu tul Tl 
i 'oid of ornan1ent. 

There ar n traces of a p r - . l n1. 

f 'vhi h ar 
of the plate 

p in1en Louvain 7 (Pl. I fie;. 12a) a tudied n a o·utta-p rcha qu z 
(Pl. I fi o· 12b) : Th pl l 1 r u ·hly mi-lunar in utlin . H io·ht 8 3 inn1 
wi lth 4, 7 mm. 

Th main tru lural f tur 
7b. Th r t rd rino· n th 
thi p 11 n) 
1 r 

R mark 
k1 own t th 

w v r n r ar th r 

. - Th pre nt 1 · t rial ann t 
v ril r. But in ar hino· f r 111 

111 

ur ra iat 
r . 

\ ith n r p 
rill it Ill t b 

r a na I t n i l l' in lh fir t hand p i r Pl L1' , tit " with a h a r 
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ornament. Among those, the author wishes to direct attention first and fore
most to Pl. quadratus (BATHER) , in which the « ornament of the antanal face 
con ists of strong radiate ridges, and a few strong axial ridges both main and 
subsidiary . There are traces of concentric granulation » (F . A. BATHER, 1913, 
p. 483, § 515; further, . p . 482, § 501). An examination of plate 6, fig. 69, in 
BATHER'S work just quoted reveals that the « granulae to be traced » are in fact 
knobs or pustules very similar to those in our plate I, figure 13b. It should 
be observed that the deflected semi-lunar area of the plates now dealth with may 
have been occupied by a pectinirhomb. 

Pleurocystites quadratus (BATHER) is an Ashgillian species from Girvan. 
No doubt the pre ent material greatly resembles it. But caution bids us not 
to propose an identification, for ther are other species of P_leurocystites which, 
by their ar rnan1ent, ff er a certain similarity, e. g . the Maquoketa (Upper 
Or o ician) p ci s Pl. clermontensis FoERSTE from Iowa (A. F . FoERSTE, 1924, 

1. 33, fig. 7). And, a pointed out already and as indicated by the mark of 
ir t IT o·atio following the generic name, we cannot be sure that we are right 
in referring our specimens to Pleurocystites. This doubt is caused first and 
foremost by Mi1nocystites BARRANDE (Macrocystellidce, Eocrinoidea), known 
from the Upper Tremadocian of the Montagne Noire (M. THORAL: 1935, pp. 110-
115, Pl. 7, fig. 1-4) · and from the Upper Llandeilian of Bohemia (J. BARRANDE, 
1887, pp . 163-164, Pl. 2 : I, fig. 1-20; 0. JAEKEL, 1899, p. 172, text-fig. 33). 
It ha further been recorded from the pp er Or do ician of Portugal (J. F. N. DEL
GADO, 1908 1 p. 62) and Spain (B. M. l\1ELE DEZ, 1944, pp. 58-61, Pl. 9, fig. 3-5; 
1946, pp. 282~283 ; B. :M. MELE DEZ & I. HEVIA DE :MELENDEZ, 1947, pp . 14-15). 
There i no reason to enter upon a discl!S ion of the species of lvlimocystites 
but they eem to require ome attention . It is, as a matter of fact, strange that 

d th ame p cie hould appear, as has been propo ed, in horizons a 
wid 1 th Tr madocian and the Ashgillian. In comparing our 

y tite , ' hould think of M. bohemicus BARRA DE in 
the fir t plac , p ially a figured by 0. JAEKEL (1. c. ), However, the 
topography of the plat d n t agr e a closely a does that of Pleurocystites 
quadratus (BATHER). 

Ther ar a f.e·w more form that in a ~ ay, are reminiscent of the present 
on . R f rence i nlade to « Hen1icosmites » rugatus FoRBES (cf. below) and 
to specie of Cheirocrinus uch as Ch . cf. logani (BILLINGS) as figured by 
G. T. TRoEDS o (1928 Pl. 23, fig . 17), both Upper Ordovician . There is, 
finally, some similarity between Lou vain 7 c and the undetermined plate from 
the :Middle Cambrian of Bohemia figured by J . BARRANDE (1887, pl. 2, fig . 20-
21) alread r ferred to above in another connexion. 

Regional di t rib u t ion. - Belgium, ambre-et-Meu e Arville. 

't rat i graphic rang e. - Ashgillian : Fosse Shales . 
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Pleurocystites 1 sp . 2. 
Pl. I , fig . 10 

Mater i a 1. - One single fragment of an external imprint i available 
(Lou ain 7 a) . 

Rem arks . - The writer is in doubt how to interpr t thi sp cimen. It 
repre ent a flattened plate with coarse axial ridges (three f v hich ar vi ible) 
originating from a, probably, eccentric umbo. The plat i granulated all over 
the urface . The relation betwe n the fragmentar plate and th fragmentar 
pore-rhomb (to the left in Pl. I, fig. lOa) i not cl ar, but, a far a can b 
inferred from the f o il, the pore m t b in a primary p ition . The great-
est total v idth i about 15 mm. 

There is not much to be said about thi p im n bul th l it r f rr d 
tentati el to Pleurocystites on account of a ertain g· n ral r m lan t 
figure illu trating specim ns of that genu namely in F . A. BATH -.u (1913, 
Pl. 6, fig . 73: Pl. quadratus (BATHER), A hgillian , Gir an) and G. W. i CLAll"l 
(1948, Pl. 42, fig . 3 : Pl. cf. filite xtus BILLI G , Trenton, Quebec). 

In this instance a well , Cheirocrinus might b ad anced as an alternative. 
And it must be admitted that e. g . Ch. granulatus (JAEKEL) from the Kukruse 
(probabl equivalent to a lower part of the Caradocian) of E tonia (0. JAEKEL, 
1899, Pl. 11 , fig. 4) is somewhat sugge tive of our pecimen. 

Region a 1 dis t rib u t ion. - Belgium, Sambre-et-Meu e : Arville. 

Strat i grap hi c rang e. - Ashgillian: Fosse Shale 

Pleurocystites 1 p. 3. 
Pl. I, fig. 11. 

Mater i a 1. - One external imprint f an imp rfect isolated thecal plate 
(Louvain 1) . 

D es c rip t ion. - The plate is large, flattened, polygonal in outline 
(probably irregular! hexagonal). There are at lea t ix thread-like radiat 
ridge originating from a strongly eccentric umbo. Whether the a ial furrows 
of the imprint represent axial ridges or are mere fi ures is not quite clear . The 
plate urface exhibit a very faint concentric striation combined with concen
trically arranged granulae . 

Rem arks . - In tentatively ascribing thi specimen to Pleurocystites, the 
writer found it comparable in general type with the plates of certain species 
belonging there, or to the closely related Dipleurocystis JAEKEL . It may suffice 
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to refer to Pl. cf. filitextus BrLLINGS (G. W . SINCLAIR, 1948, Pl. 42, fig .· 2), a 
Trenton specie of Quebec, and to Dipleurocystis rugeri (SALTER) (F . A. BATHER 
1913, Pl. 5, fig . 57) from the A hgillian of Girvan . 

Region a 1 di t rib u t ion. - Belgium, ambre-et-Meu e: Vitri al. 

't rat i graphic rang e. - A hgillian: Fosse Shales. 

'uPERFAMILY HEMICOSMITIDA (JAEKEL, 1918) REGNELL, 1945. 

? FA IILY HEMICOSMITID.lE JAEKEL, 1918 . 

. Genus C YLOCRINUS KoE E , 1886. 

Corylocrinus ~ . p. 
Pl. VI, fig. 8. 

i l r i 1. - One ingle pecimen i a ailable, showing a ea t of th 
inl rnal face of an i olated thecal plate (Lou vain 4a) . 

De c rip t ion (largely from a gutta-percha squeeze, Pl. VI, fig 8b). -
The plate i regularly hexagonal, ni.ea uring 9,3 mm in a tran er e direction 
and inconsiderably more in a vertical direction . In external face, it probably 
lope gentl in all dire tion from a central umbo. The plate wall i er 

strong, attaining a thickne of about 1,5 mm. 
There are two pair of demi-rhomb . 'fhe are de eloped toward the 

plate"' that bordered on thi plate in an oral and in an aboral dir ction re pecti ely. 
Th pp r rhomb contain ome ten pore-canal , th Ion-er one ome fifteen. 
Th r - anal are fine and den ely et. A i v ell known, nothing of the e 
rl a i ibl on the external face of the plate but the pore ~ at the 

im 1 nd f tl al . Thu the canal them el e can be studied only 
h broad bridge of tereom pa e from the 

p r tino- the tv o group of demi-rhomb from 
each other. In th p rli n f th l r m bridge directed tov ard the adjacent 
rio-ht plate there ar tv o por with tra of their canals . 

Th oc urren e of th tran er tru tur ju t d cribed, v hich i found 
in all member of the Hemico mitida ( cf. 0. JAEKEL, 1899, p . 299, fig. 68) , wa 
di cu d by F. A. B THER v ho propo d that, in lif , th pore-canal w re 
« fill d v ith trand of troma that held the plate togeth r, permitting ome 
fl ' ible n1 tion . Originally it appear from trace that remain in ome peci
men , all the utur vv r cro ed by th strand , but a the theca increa ed 
in ize great r rigidit wa r quired. This was furni hed by a depo~ it of ter om 
o r Lh lat ral utur , u h d po it filling up the triangl b b en the lateral 
margin and the umbo of the plate. Thu the troma- trand were oblit rated, 
and their pore gradually disappeared » (F . A. BATHER, 1910, p. 48) . 
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Di cuss ion. - In con idering the generic belonging of the present 
specie , four genera (provided that the specimen does not represent a genus not 
yet described) must be taken into account, namel ., Corylocrinus, I-I emicos1nites, 
Caryocrinites, and Oocystis. 

It i hardly possible to how definitely that the plate Louvain 4a b longs 
to a pecies of Corylocrinus. Yet, by elimination, w find this alt rnativ to 
be the most probable one. 

On the whole, the outline of the individual plate does not vary v ry much 
throughout the Hemico mitidae and Caryocrinitida , a far a th writer's 
experience goes. s a rule only a f w thecal plat s ar h xagonal in outline 
(see also 0. JAEKEL, 1899, p. 294, fig. 65; F. . BATTIER, 1900, p. 68, fia. 36: 
3-4, 6; M. DREYFUS , 1939, p. 126, fig. 2· J EKEL' figur are a little mor 
diagrammatic than are BATHER' ) . 

In I-I emicosmites truly hexagonal plale ar f un nly i th L-
(mediolateralia of JAEKEL, radialia of B THER; cf. G. RE J~L , 1945 p. 61 , 
They do not form regular hexagon , however, but tap r in n r l dir , Li n i 
con equence of the general shape of the theca. Nor does the gr at num r 
of LL (9) admit of a great width of any of the individual plates. Further, the 
upper pore-rhomb are weakl developed, at lea t a a rule, as in most related 
genera (sometimes the upper pore-rhombs of the LL are lacking altogether). 
IL 5 is roughly hexagonal but ha a cur ed inci ion in its left upper corner 
bordering on the periproct. The variou species of I-I emicosmites have not been 
de cribed in ufficient detail to enable us to judge of the occurrence of genuinely 
hexagonal plates in the JL-circlet, nor i there much actual material available 
to the writer. It is of intere t to note, however, that in I-I. verrucosus E1cnv LD, 
from trata in the region of the Ordo ician- ilurian boundary in 
IL-plate (probably IL 2, which, moreover, is h . ' aaonal in C ryl rinu n I 
Oocystis) i hexagonal in outline (see E. EICH\ Ln 1 60, 1. 32 fig. 3). In 
fig. 6 of the plate just quoted E1cHw LD fi ·ur a h .. ag nal plate, both in 
external and internal view. It i l r pr nt H. porosus E1cnwALD. 
0. JAEKEL (1899, p. 310) sugg· t rio·htl r a it m , that H. porosus E1cHWALD 
should be identified with H. verrucosus EICH\ LD. The plate figur d by 
ErcHv ALD greatly re emble lh pre nt one, but his plate is not as v id and 
lher are three and four pores respectively in th lateral portions of th st reom 
brido·e. An i olat d plate of H ernicosniites p. figured by A. VoLBOHTH (1846, 
Pl. 9, fi o· . 17a-b) how~ fairly well developed lateral demi-rhombs. An imprint 
of th inner urface of an i olated plate belonging to a Middle Ordovician 
11ernicosrnites from the Urals wa figured by 1 . YAKOVLEV (1937, Pl. 1, 
fig. 8), but unfortunately the figure is not quite clear. 

In the L-circlet of Caryocrinites there are no hexagonal plates, because the 
brachiole-facet are embraced by the adoral margin of th ~ e plates. Of th 
l LL, I L 2 and I L 5 are hexagonal. The former plate is better represented in the 
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diagram communicated by J. HALL (1852, Pl. 49, fig. ly; plate IL 2 i no. 5) 
and 0. JAEKEL (1899, p. 294, fig. 65 B) than in tho e of F. A. BATHER (1900 
p. 68, fig. 36: 4) and M. DREYF (1939, p. 126 fig. 2 B) , v here the aboral 
suture i almo t traight. In the Swedi h hgillian C. septentrionalis REG ELL 
and in all p cim n of the 1iddle Silurian C. ornatus Y examine l b th 
writer, the uture between B 2 and IL 2 on the one hand and IL 2 an B 3 
on the other form a ver definit anrrle. IL 2 i n1uch broader in th mat rial 
of Caryocrinites examined b th writ r than in the diagrammatic repre enta
tion publi hed. It i in fact an almo t r gular h agon, whi h in th e hol t pc 
of C. septentrionalis REG ELL i of about the ame ize-ord r a the plate und r 
di cus ion. Th r f r v ann t lu.d the po ibilit - that the g nu Cary-
ocrinites i r pr ent in th pp r Ordovician depo it of Belgium, peciall. 
in t that th a nu ha been proved to o cur in broadly equivalent 
lr la rtl E r p (REG ELL, 1948, p. 35) . The rea on why the writ r 

ha r f rr n t t ignate the Belgian form a Caryocrinites ? p. (a r a n 
whi h i ind d quite open to critici m) i. that in Caryocrinites the apice of th 
pore-rhomb g nerall ~ eem to meet more or le in the umbo of the ILL, o that 
we are inclined to infer that no place is left for such a broad bridge of tereom a. 
that developed in our pecimen. Actually however as appears from HALL' 
figures (1852, Pl. 49, fig. ls, lt) and from K. A. ZITTEL (1879) text-fig. 295c 
p. 419; reproduced in K. . ZITTEL & F. BRoILI 1924 text-fi,o-. 339c, p. 215 
and in K. A. ZITTEL & C. R. EASTMAN, 1913, text-fio-. 240c, p. 153) the 
stereom brido-e on the internal plate surface of Caryocrinites is astoni hingly 
broad. In fact i seem to represent - alon g the vertical axis - up to 15 per 
c nt of the total height of the plate (cf . .ret G. STEIN iAN & L. DonERLEIN, 
1890. t xt-fio- . 179 C, p. 183· r eproduced in G. STEINMANN, 1903, text-fio-. 270 C, 
p. 196, h r th tereom brido-e is not as broad as indicated in the figure 
q ju l v ; it i al pierced by numetous tran verse pore-canal ) . This 
mean that the plat i r ed obliquely by the pore-canals in the umbonal 
re o-ion, a i al o vi fi ur communicated by 0. JAEKEL (1899, text-
fio-. 23i p . 109) . How r in th p imen Louvain 4a the tereom bridge is 
still broader, coverino- ome 20 per nt of the total heio-ht of the plate. IL 5 
of Caryocrinites i a o-ood deal hio-her than br ad and may not have any bearing 
on thi di cus ion. 

In Oocystis DREYFU 1939, IL 2 and IL 5 are likewise he ' agonal 1 ut, in 
conformit with all plat of th IL- and L-circlet , they are remarkabl, elon a-ate 
(M. DREYFU , 1939, p. 126 fig. 2 : E, yet perhaps less obviously in the Pl.-figs. 
than in the diagTam) and thu do not resemble our pecimen very much. 
M. DREYF (1939 Pl. 12 fig. 4) al o give a fiaure of th internal face of an 
i olat d plate of Oocy tis niajor DREYFU . far a can be made out from thi 
figure, the pore-rhomb n arl meet in the umbonal region . 

Hemicosmites and Oocystis having· been eliminated definitely and Cary-
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ocrinite with some he ilation, Corylocrinus KoENEN, 1886, only remains. Let 
u e ho' condition are in that genu . It hould be observed that, in accord
ance with 0 .. J EKEL (1899, p. 311) and F . A. BATTIER (1910, p. 39), Jugland
ocrinu KoE JEN, 1886, i tak n a a , nonym of Corylocrinus . M. DREYF ss 
(1939) think Juglandocrinus to b a alid genus. 

Diagram of the theca of Corylocrinus hav been publish d by A. voN 
KoE 1Er (1886, Pl. 9) , 0 . JAEKEL (1899, p. 294, fig . 65 B, repeated p. 312, 
fio-, 75), F. A. BATHER (1900, p . 68 , fig. 36: 6; 1910, p. 43, diagran1 1), 
1\1. DREYF (1939, p. 126, fio-, 2: C-D), and by J . . YAKOVLEV (1940, p. 765) . 
The writer ha .. not endeavour d to pr sent a complet li t. 

In Corylocrinus the hexagonal pl t ar al o confined to the IL-circlet. 
nd IL 2 (ant . II of BATHER, 1910) and IL 5 (po t. II f BATITER, 1910) ar ao·ain 

he.-agonal, in thi all author agree (1·) . Th di oT m m t tru t natur with 
r gard to the outline of the individual plate are proba 1 tl f . v l E E 
(1886) referring to C. europceus (Q E TEDT, 1874) ( n. C. pyrif 1'mi I 
1 66 fide. l\L DREYF s , 1939, p. 124) and C. era su (J E E , 1 f 
F . . B THER (1910), referring to C. carnicus B TUER, and of . YAK LE 
(1940) referring to C. olii YAKOVLEV. All the specie are Upper Ordo ician , 
originatino- from France, the Carnie Alp , and the Ural . The best description 
that ·e haYe of a pecie of Corylocrinus is BATHER's of 1910, where the proper
tie~ of the in ividual plate are recorded mo t carefully. To some this way 
of de~cribing may e n1 pedantic and of little u e anil merit . In the writer's 
opinion~ ho"~eYer, it i 'er cred itable that an author take the pain of making 
an adequate and exhau ~ tive de cription of the material treated by him. It may 
... . m to be non en ical, but really it i es ential, especiall for th id ntifi ti n 
of - olated or fragmentary skeletal parts. 

IL 5 (po t . II) is said by F. A . . BATTIER (1910, p. 45) t b l r o· n whi h , 
thouo-h bilaterally ymmetrical, widen con id ra 1 a Th r i~ al o a 
noticeable difference in height and width f th 1 t . In the. e r e pects it does 
not agree 'vith the plate now under on id rati n. I [ 2 (ant . JI), on the other 
hand, i almo t a regular hexagon (F . . B THER, 1910, p. 44; cf. al o thi 
detail in the diagram on p. 43). Thu , in hape, it is very close to the specimen 
Louvain 4a. 

It might be obj our tentative determination that pores occur 
sparsely in the thecal plates of Corylocrinus, a far as can be inferred from 
publi h eel data ' herea in our pecimen there is quite a number of them. Yet 
N. N. Y KOVLEV (1940, p . 765) mentions that the pore-rhombs of the LL are 

(-') The diagram given by N. N. YAKOVLEV (1940, p. 765) shows that in C. ollii 
YAKOVLEV not only IL 2 and JL 5 are h exagonal but also the anal plate intercalated 
between IL 5 and IL 1, and IL 4. This is due to the fact that the ventral margin of B 1 
and B 4 i.s not more or less straigt, as in other Corylocrin'lls, but shaped like an inver
ted W. 
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dispo ed just as in H e1nicosmites, which indicate that this is also true of the 
pores of the ILL. Moreover, A. vo KoE E r (1886, Pl. 8, fig. la) g ives a figure 
of C. europreus in which two upper and two lower pore-rhombs are clearl 
recognizable in the hexagonal IL 5. The apices of the rhombs do not seem t 
meet in the umbo but to be separated by· a solid area, as is the case in our 
specimen. 

On the evidence of the above discu sion, the writer does not find it 
unreasonable to designate our specimen as Corylocrinus ? sp., although it 
should be emphasized once more that the Caryocrinites alternative cannot be 
left out of account. 

A few words must b aid, finally, about the structure in the upper right 
of our Pl. VJ, fig. 8a. Th author doe not believe that it has an connexion 
with th plate but cann t give a definite opinion of its nature. In the Echin-

d rn1 tru tur r alling this one are found in everal groups (Hydrophoridea 
Rh bif ra: Cystoblastus, a1nbulacral field ; Bla toidea: ambulacra; Carpoidea: 
D ndr ystites , brachiole ; Edrioa teroidea: Astrocystites a. o ., ambulacra). 

Region a 1 di t rib u t ion. - Belgium, Sambre-et-Meuse: Les Tombes. 

Stratigraphic rang e. - Ashgillian : Fosse Shales . 

lncertre fa1nilire . 
Gen. and spec . indet. 1. 

Pl. II, fig. 1. 

Mater i a 1. - The single specimen available is an imprint of an isolated 
th al plate (Lou vain 4b) . 

rip t i n. - The plate is heptagonal in outline, measuring 12,5 mm 
in h ight and 11 m I width . It hould be observed that in our figures the 
specimen i pr abl turn up i e down; it was orientated originally in this 
way for a direct compari n ith th o-called H emicosmites rugatus FoRBE 
a figured by J. vV. LTE (1866, Pl. 20 fio· . 12, upper figure) . There are 
seven trong radiate ridge along whi h r ws of pore are ju t traceable. The 
plate urface between the ridge i here and th re omewhat crumpled. 

Di , c u ion. - This pecimen belong ith r t the Hemico mitidae or 
to the Caryocrinitidae but it does not seem to be po ible to determine it a to 
genu . It very lil ely repre ents an /L-plate. There i a_ certain similarit 
beb een thi plat and the Welsh A hO'illian Oocystis rugatus (FoRBE ) ( ee 
E . FoRBE , 1848, Pl. 20, fig. 2-5 ub Heniicosrnites pyrifonnis B cH; J . W . SAL
TER, 1866, Pl. 20, fig . 12, sub Hemicosmites rugatus FoRBEs; M. DREYFUS , 
1939, p. 129, Pl. 10, fig. 2-4) . Wheth r thi a superficial similarity or an 
expre sion of true relation hip i dubiou . Thanks to the courtesy of 
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Dr. C. J. STUBBLEFIELD, London, the present writer has had an opportunity to 
look over the material of British Cystoids - including several of E. FoRBEs's 
original specimens - kept in the Geological Survey and .Museum in London. 
Too much importance must not, of course, be attached to the notes made at a 
cursory examination of the material without consulting any literature but 
FoRBEs's monograph (1848). Yet, in the conception of H emicosniites rugatus 
FORBES, the writer stated afterwards a very great accordance with the views 
held by 0. JAEKEL (1899, pp. 314-315) . Thu He1nicosmites ruaatus-pyr_iform.is 
wa found to comprise forms referabl partl. to H emicosmites, partl to C heiro
crinu . The following notes were made on three isolated plate , ea tR of whi h 
were figured by E. FoRBES (1848, Pl. 20, fig. 3-5) : 

Geol. Surv. Mus. 742.2 (probabl orirrinal of firr. 3) : looks lik. a genu1n 
Hemico mites. 

Geol. Surv. Mus. 21055 (orirrinal of firr. 4) : accordin<Y t th mpanying 
label » cf. Juglandocrinus crassus KoE EN (H emicosmites pyriforn is F BE, 
.non B cH) n . The figure is inadequate but the specimen may admit of a 

efinite determination ·which ·was not made. Cf. A. voN KoENEN (1886, pp. 251 , 
254 and _I. DREYF (1939, p. 124) . 

Geol. Ul'\. 1us. 69903 (or~ginal of fig. 5) : might rather be a Cheirocrinu . 
Cf. . JAEKEL (1 99 p. 315) . 

JIC • DREYF (1939 pp. 129-130) transferred the Welsh Heniicosmites 
ro,gatus-pyriforn1.is to Oocystis. 

Reaiona l di ·tribution. - Belgium, Sambre-et-Meuse: Les Tombes. 

tratio- raphic range. - Ashgillian: Fosse hal . . 

UPERFAMILY CARYOCYSTITIDA (JAEKEL 1918) REGNELL, 1945. 

FAMILY CARYOCYSTITIDJE (JAEKEL, 1918) REGNELL, 1945. 

Genus HELIOCRINITES EICHWALD, i840. 

The species of H eliocrinites were divided by F. A. BATHER (1906, p. 18) 
into two groups : on which may be called Plicata (group a of BATHER), with 
marked axial fold , and another ·which may be called Planata (group b of 
BATHER) , with axial folds slight or undeveloped. There are a f e'\v form , 
however , which hold a fairlv intermediate position between these group . 

In the material available from 'the Upper Ordovician rock of B lgium there 
are only two specimens representing the Plicata, wherea the rest of the rather 
restricted material belongs to the Planata. The former will be dealt with first. 
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Heliocrinites cf . hehnhackeri (BARRANDE, 1887). 
Pl. II, fig. 2. 

Cf. Orocystites Helmhackeri BARR. - J. BARRANDE, 1887, p. 170, pl. 7-8. 
Cf. Orycystis Helmhackeri, BARR. - E . HAECKEL, 1896, p. 57, fig . 4. 
Cf . Caryocystites Helmhackeri, B ARRANDE. - 0 . JAEKEL, 1899, p . 330 , pl. 9, fig. 7. 
Cf. Orocystis Helmhackeri. - F . A. BATHER, 1900, p . 54, fig. 16. 
Cf. Heliocrinus Helmackeri. - F. A. BATHER, 1906, p. 18. 
Cf. Orocystites Helmackeri, BARR . - J. F. N. DELGADO, 1908, p . 62. 
Cf. Orocystis helmhackeri . - KIRK, 1911, p. 10. 
Cf. Cariocysti'fes Ilelmhackeri (BARR ,) [ex parte]. - B. v. FREYBERG, 1923, p. 264. 
Cf. Caryocystites helmhackeri JAEKEL. - W. ROPKE, 1933, pp. 40-46, fig. 1-2. 
Cf. Heliocrinites helmhackcri . - G. REGNELL, 1945, p. 119, foot-note 31. 
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H 1 o t p f H. helmhackeri. - Not designated; a lectotype must be· 
h n m n()' th pe imen in the BARRANDE Collection, Praha. 

T' p e lo ca lit y . - Kladno, Bohemia. 

T p e t rat um. - cc Bande Dd 4 » of B RRANDE (Caradocian). 

Mater i a 1. - One fragmentary and imperfect internal cast (Lou vain 2), 
mea uring 24 x 18 mm. 

Des c rip t ion. - The specimen is o imperfect that nothing can be said 
about the general outline of the theca and the number of thecal plates, nor about 
the character of the ambulacral area and the thecal opening . The structure 

f th t t of cour e also remains unknown . 
Th plate of the theca are pentagonal - heptagonal and have a diameter of 

u l 5 mm. HicYh fold radiate from the strongly pointed umbo of a plate to 
join th r p ti u f adjacent plates . Between the folds there are deeply 
depressed triangular ar a 

It i true that th p r . ar n t ver clearly visible, but, in the writer's 
opinion, clearl enough t 1 t u e tablish that pores are developed not only in 
th folds but in the inter titial triangular ar a a well . 

Disc u 1 on . - The present pecin1en of Helio crinites was identified 
with H . helnihackeri (BARRA rnE) on the evidence of tw fact , namely the nature 
of the axial fold and th di tribution of the pore , a far a can be recognized , 
almo t all over the theca. 

There are a few other specie which greatl re emble the pre ent pecimen 
with regard to the de elopn1ent of the a rial fold . One i R eliocrinites stellatus 
REG ELL, 1945, fron1 trata on the Ordovician-~ilurian boundar. in Sweden 
(G. REGNF..LL 1945, p . 133, Pl. 6, fig . 11), the other one is H . rouvillei (KoE -EN 
1886) as figured by :NI. DREYFUSS (1939, Pl. 10, fig . 5; Pl. 11 , fig . 3-6), from the 
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Cara locian and hg-illian f Fran an lo·eria (cf. . L MBERT, H. TER HER & 

G. TER 1IER 1948 p . 824) . Fio·ur f I-I. rouvillei (l OE E ) have be n g·i en 1 y 
0 r } OE -E (1886, Pl. 8, fig. 4a-b ), 0. J EKEL (1899, pl. 10, fio·. 5), and 

lVI. DREYF - (1939 Pl. 10 fig . 5) . K El\"E ' and J EKE1,' figur ha b n 
ugge t d t appl to cliff rent f rm , quile rr tl a it .. m . ow, th 
pe im n figur d b l\II. DREYF i not er imilar t any on of th 

publi h d pr i u 1 . Th re i n r a on to omm nt furth r up n th d liini-
tati n an r lati n hip f II. roiiv illei (KoE r E ) , but it n1a b aid that it 
affiniti to H li rinite balti u ( 1 r nv Lu) may n t b 1 a thin] 
1. EYI· (1939 p . 122-123) . also G. RE G 1~LL (1948 p . 137) . 

H li rin it ,: balti. u (EL ,n , LD) h uld al b n ider d ( 
R. F. HE K n 1923 P l. 2 fio-. 7) . But th p uli r p r - y 

un n 1 1 in II. hel1 ha keri (B RR ' OE) . 

-h. - th writ r d n t ntur t pr p an 1nr r 1 

th I ial d ' 1 pm nt of th . pr j Lin g p ri l n I n r 
H. h hnha k ri (BA nA 1DE) ntroll d in th p 1m 

LU 

n 
Lhat 

111 

_ ~ r ~ard~ lh 
lturingi ' (J_IBKE 

er. T. REG_kELL (194 

vanou pnu n t forth r gardin o· H. heln I a 7 n 
1 99) an l th o· n ri rank of Oroc / tites BARR DE, 18 7 

. 119 foot-not 31) . 

H. h ln1ha keri (B. RRA.-oE) ha b n r orde l fr m Bohemia, div. Dd 4 
~Ca.radocian and fr n th pp r Orclovi ian of P rtugal (J. F . N. DELG no 
_.._..,,,.,T'UJ,, p. 6~ ; uncon ,irmed ta tern nt) . H. helrnhackeri thuring i<e (J AEKEL) i 

ou"Il mm Thurin oia (B . YO FREYBER 1923) . It occur in the so-called 
<«e Lede .: hiefer n 'Yhich - ac ordino- to R. & E . RICHTER (1927, p. 80) -- mu t 

. correlate -ith the Z Ii e Bed of Bohemia and the shgillian of Gr at Bril in. 

Reo-iona l di tribu tion. - B lgium ambrr.- l- T 11 
( .... ea.ho jut aboYe) . 

' t ratio-ra p hi ran o· e . - ll : l~ hal - . 

Heliocrinite l . f th group Pli ata . 
Pl. III , fig. 7. 

i\!Ialerial. - n p rl pre er lint rnal al (I.R . c . J.B. 5b) . 

D c rip t i n . - Th outlin and orientation f the flatt -n d and ru h d 
th ea cannot 1 n1acle out. In it pr ent tat f pr r ation the the a 
n1 a ur 44 5 mm x 40 n1m . 

Th f w plal Lhat an l r - g niz l ar h ao· n al and m a. ur 
6 n1n1 or le . . Th ra lial f 1 I pa in g fr n1 th in1b f n plale t 

f th urrounding ne are n t a hi o-h a in th pr ce ]i1 o· p i - . Th 
canal were lodged in the folds. 

r -
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Rem arks . - On the label written by C. MALAISE accompanying this 
specimen, it is referred to as « Sphreronites punctatus , FoRBES >> . That name 
covers an obscure conception . On examining the original specimen (Geol. 
Surv. Mus . London 7433) figured by E . FoRBES (1848, Pl. 22, fig . 2a), from 
Rhiwlas, Bala, the writer arrived at the opinion that it can hardly be determined 
generically. Some other specimens kept along with it would perhaps indicate 
Sphreronites . Anyhow, the Belgian form may have nothing in common with 
the Welsh species . And probably it would not be ·wise to go any further than 
to say that the specimern under di cus ion may have some affinity to the form 
group of Heliocrinites balticus (E1 TIWALD) in the Middle and Upper Ordovician 
depo its of the Ea t Baltic area. 

Region a 1 cl i t rib u t ion. - Belgium, Brabant: Grand-Manil (Lefevre 
Qu rry). 

t rat i graph i c rang e. - Upper Caradocian: Gembloux Shal s . 

Heliocrinites n1alaisei nov . sp. 
Pl. II fig . 3-7. 

Sph<eroni'tes stelluliferus, SALT. [ex parte] . - C. MALAISE, i873a, p. 106, pl. 6, fig. 9 
(non fig. 8). 

D er ivati on of name. - The species is named in memory of the late 
Profe sor C. MALAISE. 

Ho 1 o type. - I.R.Sc .N.B. 8. This i the specimen figured by C. MALAISE 
in hi paper just quoted, or, more correctly, the specimen a squeeze of which 

r a image of which wa figured by C. MALAISE (cf. his figure with our plate II, 
fig r 6 ; th uture are not indicated correctly throughout in MALAISE'S 
figur ) . 

Type 1o ca 1 it . - r nd-Manil (Lefevre Quarry), Brabant. 

Typ e t rat um. Blui h gr y ()'reywacke of the Gembloux Shales 
(Upper Caradocian). 

Mater i a I. - Be ides the holotype, which i a fragmentarv external 
imprint, there are some tv enty mould and imprint , generally very imperfect 
(l.R .Sc.N.B. 2, two pecimens; 3a-c; 5; 7, seven specimen ; 11; Liege 5647; 
8169 Lou vain 8a-b ) . 

Di a g no i . - A pec1e of H eliocrinites (the group Plana ta) with theca 
relatively large · thecal plate of ni.oderate or large size, not axially folded· 
rhomb-ridge r di tinct, about 7 to 5 ni.m, the median ones generally coming 
close to the umbonal centre. [Thecal openings unknown.] 
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D script ion. - Th general hape of the theca iVhi h loe not appear 
from the holotype, i ovoid (Pl. II fig . 5 and 7) . 'I he p imen mentioned 
m a ure 35 x 31 mm. and 57 5 x 38 5 mm but they are broader than in the 
natural stat owing to ompre ion. The pre erved portion of the holotyp 
which must ha been a big pecim n mea ur 50 x 37 mm. 

The number of thecal plat can b e timated at 40-50. The indi idual 
plate are fairly irregular in hape. The ar oft n p ntagonal but al o he ao-
onal and h eptagonal. In th hol typ th Jargest plat m a ure 13 x 13 mm 
and the mallest one 8,5 x 7 5 mn1. In mo t oth r p cimen th plate are 
omewhat maller till. Th . ar n t a ' ially fold d. 

The rhomb-ridge ar di tinct and c ar . Th 
pore-rhomb varies , of cour 

nun1b r of ridge in a 
f h .. utur cro ed by 

the rhomb . In ome ea e (a in th rh 1 f fio- 6a-b 
of Pl. II) there are only two rido· hut. thi i 
there are even rhomb-ridges t 5 mm. 
the centre of th umbo leaving no or a' er r mall m 

None of the the al opening i to be een in an p cim 11 availabl 

Disc u ion. - Of the pecie of H elio rinites hitherto d n nly 
H. qualus (B ATHER 1906) how a clo e affinit to H. nwlai ei . ompari on 
between the holotype of th tw . p ie \ ill prove thi ( our Pl. II, fio-. 6b 
and F. A. B TUER 1906, Pl. 1 fio-. 6-8) . In general type the~ are ver r imilar 
but differ in that H. qualus (B T IIE n) i till mor robu t both with reo·ard t 

th ize of the t eca a1 d the plate . According to F. . B TnEn (1906 pp . 22 
23) a out ten rhomb-rido·e go to 10 mm. He r mark that to thi tat m nt 
th re i an cca ional . c ption : « in a few plate of h exao-onal r h ta o- al 
outlin , n or b' o f the ide are n1u h . horter than th th r , n 1 ' rh il 
a lono-er id ha f r in tance, 10 or 11 ' ell d fin rid · it tl 
h rt r sid , 3 m long, i traver ed by onl . b r tlu 

whi h ar the m re n pi u u b au th ~, ·in l 
Lh on entri trian ·ular rnam nt. Pr al l _r n 
b attached L thi an in Lhi n al any ra 
f n 1 quit a reo·ular n ntri t riang-1 
pp. 23-24) . Thi ob r at.i n i h r b au 
in H. malaisei . 

r o-ularity 
parti ular importanc i t 
. th rh n1b-ri a no" h r 

)) (F . . \. B .\.THER 1 06 
th am f eatur oc ur 

f 

H . qu lu (B THEn) ha b n f un 1 
han tat (F. A. B. T H EH 1906 and in 

trata 
. REE 

f th 
191 

rth rn 

th 
to 
J. 
d 

Finally a f w w rd a1 

cin1 n k . ri ·inal p in1 n l mt 

p. 16) . 

an g1Y n 
Y r, all lh 

ong n rt . 



OF THE CAR DOCIAN-A HGILLIAN CYSTOID FAUNA 27 

Re 0 · ion a 1 <l i t rib u t ion . - Belgium, Brabant: Grand-Manil (17 frag
m ents from the LePvre Quarr ; 4 without clo e indi ation of origin) . 

L rat i grap hic rang e. - Upper Caradocian : Gembloux . hale . 

FAMrL ECHINOSPHlERITIDlE E 'TAYR, 1889, emend . JAEKEL, 191 . 

Genus ECHINOSPHJERITES WAHLENBERG, 181 

Echinosphrerites barrandei belgicus JAEKEL, 1899. 
Pl. III, fig. 1-4 (-6 ?). 

Sphceronites telluliferus, SALT. [ x parte]. - C. MALAJSE, 1873a, p. 106, pl. 6, fig. 8 
(non fig. 9). 

Echinosplue rite belgicu n. p. - 0. JAEKEL, 1899, p. 337. 

1 L l ' p in1en in th collection of the University Bre lau 
r f rr L b 0. JAEKEL (1899, p . 337) . 

T p e 1o ca 1 it . - Gemblou (information of exact locality wanting) 
Brabant. 

Type t rat um. - Gembloux hale (Upper Caradocian) . 

Mater i a 1. - Onl ix specimen - all more or le s imperfect and mostl 
internal ea ts - could be referred unreservedly to thi pecies [I.R.Sc. .B . 1 
(the pecin1en figured by C. MALAI E, 1873a, Pl. 6, fig. , our Pl. III, fig. 1) , 3d, 
6n-b , 10; Liege 8170]. 

i . - A pecie of Echinosphrerites ' ith er large theca (height 
up L · icllh up to 140 mm according to 0 . JAEKEL), more or le ovoid; 
th cal pl L nu a rina up to 8 mm in diameter; tangential pore-
canal fine, pr babl uL L n t 5 mm reaching almost the very centre of 
th plates (5) . 

R mark on t h - di a g no i . - 0 . .T EKEL (1899, p . 337) gave no 
diagno i of th ne\ p ci E. belgicus r t d y him but only tated that th 
th ea and it plate are nearly tv ice the iz of lh corre ponding element in 
the pre dino· pecie which i E. barrandei JAEKEL ( yn . E. infaustus BARRA DE, 
1 7, ex parte, Pl. 22) . He al o remarked that E. belgicus should perhaps b 
cla ifi d a a ari t of E. barrandei . A to the species last mentioned, the 
theca i ai) t n1erge into a t m composed of relatively high hexao·onal 

( 5 ) In this it seems to differ from E. barrandei barrandei JAEKEL, in which the pore
canals as a rule leave a smooth area at the plate-centre as far as can be inferred from 
J. BARRA 10E's (1887) figures in his Pl. 22. 
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plat Our material do nol admit of eith r onfirmation or denial of thi 
taten1ent . Further, according to 0 . JAEKEL, th anal aperture is locat d in the 

equatorial zone of the theca . 1 hi i not the ea e in the material at the ' riter ' 
di po al, in which the periproct i ituated almo t on the ntral surface of the 
theca, not far from the p ri tom . And it hould b empha iz d that 0. JAEKEL 

did not ay expre ly that the feature mentioned ar peculiar to E. belgicus 
a well. 

Description. - E. barrandei belgicus JAEKEL is the bigg st species 
known of Echinosphcerites. The theca i more or I ovoid. In the pecim n 
figured in Pl. III, fig. 3a, the tran er e a i. em to be the long a is (v hich 
cannot be decided safely, ho' r , b cau th dor al part of th th ea i ntirely 
wanting); in the specimen figured in Pl. III, fi cr . 1, the ndition i r ver ed. 

Measurements of the thecae ju t r f rr d t : 

Long axis h or t axi 
pecim en o. 

mm m m 

I.R. c. r .B. 3d (incompl ete) ............. ..... . . 115 90+ 

Liege 8170 .... .......... .. ......... .......... ........... . . 114 90 

l.R.Sc. .B. 10 . ." ..... ... .... ....... ... ... ...... ........ . 6 60 

l.R.Sc. .B. 1 (in omplete and crushed ) . 80+ 52,5 

The theca i compo ed of numer u plate , e timat d t a ut 300 i 
specimen I.R. .N.B. 1 (Pl. III, fig . 1) . They ar pol ·onal v itl 4 l 6 id 
having a greate t diameter of generall 6,5-8 mm. 

If recognizable, the pore of the th al plat r r nt a t f 
the pore directed perpendicular! to th I L urfa wh r a th tang ntial 
pore-canal can be trac d onl in I n I.R. . .B. 6a and b, which are 
unique in our material in o far a th h v - er poorly, it i true - an 
external imprint of th t t. 1 h p r -rido·e are very fin (about 10 to 5 mm) 
and eem to leave pra ti all n n1 oth area at th umbonal centr . 

The an1bulacral ar a, ' hi h i not kno' n, v a located on a himn -lik 
peri ton1al proj e tion, the ba e f v hich i pre ent in pecimen I.R. c. .B . 3d 
(Pl. III, fig . 3a p) . It reached a con id rable h ight, a ho'· n by a que z 
taken fro111 I.R. c. .B . 6a. Thi queez m a ure 22 mn1 in I ngth. 

Th anal p ramid i pr erved in a r. good a t in p cimen I.R . . .B. 
3d (Pl. III, fig. 3a, a, 3b) . It i pentagonal and measure 15 x 9 mm (th 
theca ha uffered from compre ion au ed b a tolerabl lat ral pr ur , 
which explains the variation in diamet r of th anal pyramid when mea ur d 
in different direction ) . In thi p cim n the centre of the anal opening Ii 
24 mm behind the base of the vertical axi of the peristom . The pyramid i 
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rather flat. It alvulves have on their in ide a m dian well which has mainly 
the ame hape a the val ule it elf but taper in a centripetal direction into a 
neck, so that a more or le s wedge-shaped pace is created at each radial margin 
of the valvul (these thinner margin are of course repre ented by elevation 
in the ea t) . The swells may have erved for th~ fixation of the mu 1 
eff ting th r etraction of the anal valvule . 

Th gonopore i not visible in any pecimen. 

Di c u s ion. - In hi m noO'raph on the Bohemian Old Pal ozoic 
I lmatozoan J. BARRA DE (1887) d rib d a form of Echinosphcerites for whi h 
he propo ed the name E. infau tus. An e amination of BARRA DE' figure 
hov that m rath r h l r 0 · n ou form are included in thi ~ conception 

h au d . J ·KEL (1 99, p. 337) to divide E. infaustus BARRA DE into 

d .. 

abo ul 
3-4 mm. 

a m ll r n r tainina the old name and a bigger one, for " hich 
d th nam E. barrandei. They diff r aLo with regard to the 

f th l m (") . The theca f E. barrandei JAEKEL i aid to b 
n1m hio·h and 70 mm " ide, the thecal plates ha ing a diamet r f 

A form of Echinosphcerites from the Upper Ordovician of Gembloux, 
differing from E. barrandei JAEKEL in that the theca and it plate ar about 
twice the ize of the theca and th plate in the pecie last mentioned, wa 
recognized by 0. JAEKEL (1899, p. 337) a a eparate pecie , E. belgicus. But, 
a indicated abo e, 0. JAEKEL a awar of the po ibility that E. belgicus 
JAEKEL hould b con idered a ari t - or rather a ub pecie - of E. barrandei 
J AEKEL. 

1 the evidence of the pre ent n1aterial, the writer found the latter inter
" Lali n t b corr et. For ther i no ab olute correlation between the ize 
f Ll Lb a an th ize of the plate , as demon trated by the pecimen 

fi a ur in ur 1 l III , fi a . 1, in ·' ' hich the large t thecal plate are nearly a 
big (7 mm) a th lar cr l 1 l ( mm) in the ry big pecimen in plate III, 
fig. 3a. 0 it i appr pri l t r r r th mall-plated pecimen of this form
crroup to Echinosphcerites barrandei barrandei JAEKEL and the large-plated one 
to Echinosphce rit e barrandei. belgicus JA •KEL. 

In th abo d cription and di u i n n att nti n ha been paid to c rtain 
pe im n in ur material, in which th 1iam l r f th th cal plat , and 

e peciall , th iz of th theca i much inf rior t th maximum iz of th 
plat and the th a gi n in the diagn i of E . barrandei belgicus (l.R. c. .B. 
4a-b; 15a-d; e ur Pl. III, fio·. 5) . The are irregularly o oid, more or 1 
tapering tov ard th ha of the the a. Th mall t f th e pec1men 
(C.R. ' . l .B. 4b) n1 a ur nl 25 n1m in h io·ht, but the larg t plat have a 

('l) F. A. BATHER (1906, p. 15) recommended that the gen_us Arachnocystite NE MAYR , 
1889 (with the single species infaustus BARRANDE), characterized by well developed stem 
and brachioles, should not be rejected. 
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dian1el r of 4,5 mm (in I.H. c .. B. 15 a: 5,5 1nm), thus more than in E . barran
dei barrandei JAEKEL and more than in E . inf austus B RRA JOE. inc th mall 
thecae with, relati ely, largeJ plat are connected by fairly intermediate forms 
with the big thecae with large plate , the writer prefers to call the small pe im n 
E . barrandei belgicus JAEKEL ? , with the implication that the mall specim n 
probably represent young individuals. 

The mall pecimen might also belong to « phceronites » arachnoideu 
F RBE 1848. 1he pre ent v riter had an opportunit to make . ur that th 
original specimen (Geol. urv . Mu . L ndon 7405) of E. FoRBE (1848, Pl. 22, 
fio-. 4a; copied by J . W. ALTER, 1866, Pl. 20 , fig. 8), hich i a r po rl 
pre er ed internal ea t i a tru Echinosphcerites, thi int rpr tati n b in o· 

orroborated by the evidence of th c mp n ing p cim n . Thi f rm from 
the Cara~ocian of. Wales, ha larg plat , a tat F nBE (184 , p. 518) 
and a mall theca. Howe er the writer d n t wi h L i nlif th J ubLful 
Belgian Echinosphcerites with E . arachnoideu (F RBE ) nLil that ha, 
been better in Ligated (cf . 0 . .l EKEL, 1899, p. 337) . It m b n I 
that C. M L 1 E (1873 a, p. 106) referred to « Echinosphrerite a,.a.. 
FoRBE » [sic!] in comm nting upon the Belgian form fio·ur d b him 

The fragmentary specimen reproduced in Pl. III, fig. 6, cannot ith r b 
referred to E . barrandei belgicus JAEKEL without hesitation wing to the poor 
state of preservation. a t of th por -canal are visible only where these 
traver e the plate suture . • 

The large~t pecimens of Echinosphcerites barrandei belgicus JAEKEL r 
far bigger than an other known Echinosphcerites. Of those coming ne t in 
ize, E . barrandei barrandei JAEKEL, from tage Dd4 (Caradocian) of B h mi 

ha aiready been discussed . The two other pecies with a laro· th a E. gr 
dis JAEKEL, 1899 (prob . yn . E. pogrebowi HECKER, 1923) an E. p. 1h,L 

1945, p . 152, from the Caradocian of th Balti fnirl 1 ~ ilh 
E . barrandei belgicus .T AEKE L with reg·ar t th iz t n hara -
ter of the pore-canal . But th f rm r i alm L h -r idal (with a practically 
smooth epithek, moreo er) and th latL r i pyriform. It i in ufficiently 
known, however. 

Region a 1 di t rib u Li n. - Belo·ium, Brabant: Grand-Manil (L f''vr 
Quarry) C) · the p cim n I.R. . . B. 15a-d, ref erred to E. barrandei belgicus 
JAEKEL ? , ' er c 11 te at Fauquez (the old quarr W of Fauquez Castle) (8

) . 

Strati o· rap hi c rang e. - Upper Caradocian : Gembloux hale . 

(') Specirnen Liege 8170 has only the de ignation « Grand-Manil ». 

(
8

) Specirnen I.R.Sc.N .B. 1 (Pl. III, fig. 1) is accompanied by four labels, one printed 
and three in hand-writing. On one of those (C. MALAISE scrips. ?), the locality is given at 
Fauquez, which may be wrong since in the explanation of his Pl. 6, fig. 8, C. MALAISE 
(1873 a, p. 121) states that the specimen originates from Grand-Manil. 
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Echinosphrerites sp . 
Pl. V, fig. 8. 

Rem ark . - appears from the figure, this specimen (Lou vain 9b) i 
only a small fragment showing the internal cast of some few plates . It diff r 
from the ordinary tate of preser ation in that it does not show the inner v all 

f th stereothek but of the innermo t layer of the epithek, with cone ntri all 
arranged undulating lines, as de cribed by 0. JA.EKEL (1899, pp . 73-74) and 
figured by J. BARRA DE (1887, Pl. 16 fig. 26-28) . Fragment of th pore
canal ar al o vi ible. 

The plates are big, th lar · t b ino· 8 mm, and irregular in outlin . It 
i p ibl that thi f rm 1 no· t Echinosphrerites barrandei belgicus J EKEL 
buL in t t r inabl and, be ide , originate from a hio-h r horiz n 
Lhan d hn n of Lhe p i n1enlioneu, iL rna be better not to tr L 

Lt h ifi nam to it. 

n er thi heading may be included properly another specimen (l.R. c. r.B. 
27 a) of Echinosphrerites, a poorl pre erved internal cast with larg plate 
(6 mm) in which, however, the rhombic arrangement of the pore-canal i 
clearl visible. 

Regional di tribution. - Belgium, Brabant : Rebecq (l.R .Sc.N.B. 
27 a); Sambre-et-M us : Pre les (Lou vain 9b). , 

t rat i graphic rang e. - A hgillian: Fo se Shales . 

Order IPLOPORIT .A. J. MilLLER, 1854, emend . BATHER, 1906 . 

UPE FAMfL PH~RO ITIDA (J EKEL, 1918) REGNELL, 1945. 

l~ AMILY PH~RO ITID~ NEUMAYR, 1889. 

Genus HAPL SPHJE ONIS JAEKEL, 1926. 

Haplosphreroni proiciens nov. sp. 
Pl. I , fig. 1-7; Pl. V, fig . 1-7; Pl. VI, fig. 9. 

D r i at ion f name. - From Lat. proicere, pr trude, with reference 
t th protrudin o· peri tome. 

Type 1oca1 it . - Old quarr W of Fauquez Ca tle, Brabant. 

Type t rat u in . - Gembl ux hales Upper Caradocian . 

3 
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M ate r i a 1. - Thi i the spe i repr ented most abundan tl in the 
material of Belgian C toid at the writer' di po al. B ide th holot pe - an 
internal ea t of a pe in1en 01npre cl obliquely from the id - there are 
about 75 i olated pecimen or rock- pecimen containing thi peci s (l.R . c . 
N.B. 4c-f, 12a-b, 13a-j, 14a-'d, 16a-d, 17a-d, 18c, 18g-o, 19a-k, 20a, 21a-c, 22, 
23a-g , 24a-b, 25b-d, 26a-b, 27b-e, 28a-d, 30; Lieg F 2001a-b; Mar d ou 181, 
I : 183a-b; Coll . Ro CART 542) . Mo t of them are more or le frao-mentar 
internal ea t or imprint 

Di a o· no i . - p i of Haplo phceronis in which th p ri tome is 
well ele ated ov -r th ambula ral ar a; ambula ral fan of 4-5 branches. 

De ripti n. -1h r i n p n il bl v hi h ha not suf f r d 
from di tortion r n v a r th . Lh _,r. In th 
thee a d For in Lan Lh n in I , 

n compre d mainl in a Lr 1 Li n , 
pe im n in f igur 2 and 5 mor or 1 1 rli 1 

axi . - Thi i~ al tru f th p iin n in plate V, figur 7, wh r th in 
plat Y fiaur ~ 4-5 haYe be n ubj t to pr ure acting in an ant ro-po t ri r 
direction . This of cour"e explain th differ nee in the outline of the th ea 
in oral Yie1Y. _ nsho1Y it may be a umed that the theca wa I itre-like. In 
recoo-nition of the econdar r deformation of the p c1mens, the following 
mea.::urement~ are of but re tricted alu to give an idea of the hape and 
dimen~ ion of the the a in thi specie 

pecimen No. Height r at t diam. 

mm mm 

I.R. c. N.B. 13a (holot y p e) ........ .... 6 23,5 

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

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

I.TI. c.N.B. 13b ······················· ··· 20 29,5 

r.n. .N.B. 30 .......... ...... .... ..... . .. 19 14 

I.R c.N.B . 12b ··· ···· ·· ······ ······ · ···· 14 24,5 

Liege F 2001b ···· ···· ·· ·· ··· ········ ···· · 11 7,5 

Very lit_tle, in fact almo t nothin a, of the con truction of the th al l elelon 
is to be seen in this unfavourably pre erved material. No sutur s app -ar in the 
internal ea~ t , nor~ i rith the exception of ome not clearl defined trac s in 
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l.R . 'c .· .B . 14d, in the external imprints . But th arrangement of the pores 
it app ar ery likely that the theca wa composed of two circlet of larg 

p stulated in the diagnosi of the genus Haplosphreronis (cf. Pl. I 
mal 
plate 
fig. 7 a) . 

Th th ea i co er d all o er with diplopores. In the internal mould th 
por ar r pre ented b mall pike , being cast of the pore-canal . Th 
1 n()'th of th pik wa m a ured in the pecimen figured in plat V 
fi 0 ·ur 7, ' hich is still partiall emb dded in the rock It i about 0 5 mm 
a m a ur m nt that incli ate al , in con equence, the thickne of the te t . 
The p re ar f cour b t tudied in th xternal imprint (Pl. I fi()' . 4, 6, 
7a-b) and, fir t nd f r m t, in qu eze taken from tho (Pl. IV ) fig. 7c) . 
Th lw p r m kiI · air r urrounded by the rais d rim of an elongat 

fr q 1 ntl l 1n -b ll- hap , peripore. The longe t of the e ar . 0,9 mm. 
nu r f rip r i r oTeat . Their long axis i generally tolerably 

r ll l ' ilh Lh 1 t ral n1argin of th plate.. They are more or .le tran r e 
in d finil z n only, undoubtly indicating the course of the . uture , analo
g u 1 t the ondition in congeneric form (cf. 0 . .JAEKEL, 1926, p .' 20; 
G. REG l~LL, 1945, p . 173) . 

The ambulacral area i ubpentagonal, be t demon trated in the pecimen 
in plat V, figur 5b. Trace of the ambulacral groo e are found in excep-
tional ea only, in e ternal imprints (Pl. IV, fig. 4, 7a-c). The main groove 
with their branche extending o er the peri tome are not visibl , onl part of 
th fan into' hich the branch . far as can be made out from the specimen 
in plat IV, figure 7, the e fan contain four or five groov Accordino·l , the 
numb r of brachiole was 20-25 . 

h dropore can be detect~d . 

1 h uth pened in a peri tome well elevated over the surface of the 
ul r (Pl. IV fig. 3, p; Pl. V fig . 5a, p) . 
Th nal p nin · i 1 b hind the peri tome. It i covered by a fairly 

high anal p rramid ( 1. fir, . 4a, a) with a diameter about equal to that of 
th peri torne (both 0,4 mm 1 th holotype) . In cases where the individual 

al ul s of the pyrami ar tra a 1 in th internal ea t , their number appear 
t ab ut even . 

t the upper left id of the peripro t a a t f the gonopore i vi ibl in 
all i1 t rnal mould of the entral pole (Pl. V, fig. 1-3, pr; 4 b; 5 b-7, pr). It 
i ren1arkabl that al o part of the duct pa ing bet een the periproct and the 
peri t m and along the right ide of the · ba e 'of the peri tome is repre ented 
by a ridge ( the fit:;ur ju t r~f rred to) . J3 this duct the ga1nete" pa ed 
fr m th o·onad in th a ial inu (cf . 0 . .JAEKEL, 1899, p. 141; T . G1 LE , 1924, 
p. 222) to th o·onopor b which they· were let out . As far a the v riter i 
a' ar , the only r ord in the literature of the d\lct mentioned i in a fairly 
ob. cur figur of Aristocystites sinicus (SuN)- ~ · g iven by Y. C. SuN (1936, 
P l. 1, fig . le). 
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Haplosphceronis proiciens was attached to the sea-floor, or to objects re ting 
on it, by a broad ba e urface shaped like a shallow cup (Pl. IV, fig. 5). In 
ord r to augment the adhe ive pow r of the theca, the marg·in of the ba e ar 
more or le s dentale (Pl. IV, fig. 1-3, 5). 

Discussion. - There cannot be any doubt that the peci snow described 
i a typical Haplosphceronis. The state of preservation of this peci s i very 
far from that in which the wedish H. oblonga ( GELI ) is found , a fa t which 
in a way renders a comparison difficult. But a clo e examination r eal that 
the two forms are ind ed so intimately connected that it is even difficult to 
indicate any points of difference. On the other hand, it is hardly po ible to 
demon trate conclusively that the two f rms are id ntical. For that rea on, 
the writ r prefer to con ider the Belaian f rm a a p ci apart fr m the 

\i edi h one, referring in the above diagno i t th div ra n t hara t r f th 
peristome, which is little prominent in H. oblonga ( LI ) , d ll r 
of brachioles in each fan, which seems never to e t nd f ur in lh 
species . 

It might be objected that the composition of the thecal har -
teri"tic of Haplosphce1'onis ha not been proved in the present speci But 
there are two feature corroborating the assumption that the theca consists of a 
r tricted number of large plates, as is the ea e in Haplosphceronis. Th first of 
these arguments i the dispo ition of the diplopore empha ized above . The 
econd - less deci i e, it is true - i that the internal mould .. always repre ent 

pratically the entire theca and not fragm nts of it. Thi indicates that the theca 
wa made up of a fevv firmly connected element rather than of a areat num r 
of minor plate . In C1'aterina BARRA DE ( yn . Codiacysti J EKEL) " hi h u l 
also be considered in discus ing the Belgian form th th a n l in <.l 1 

maller plate . The e were regularly di joint d aft r th Lh f l1 i 1, 
that amona a great number of indi idual alm l h 1 lh 1 ,. r part of 
the theca i found (0 . JAEKEL 1899, p. 399) . 

Craterina BARRA DE, an em n d i ·n i f wich was given recently by 
J. CHA VEL (1941 p. 98) , di ff r furlh r from the pr ent form in the shape of 
the p ripor whi h ar h rt r and not dumb-b 11- haped, and in the hara t r 
of it ba e urfac whi h i haped like the bottom of a bottle. 

Calix Ro LT differ by the hape of th p ripore ( val but horter than 
in Haplosphceroni ) by it elongat theca, and b th v r. different skeletization 
and the pu tul pre ent in ome the al plates. 

ri tocy tites BARRA DE and alli d o· n ra differ, int r alia, b th quite 
diYero-ent d lopment of the ambulacral ar a and the charact r f the thecal 
pore . 

s we have een the peripore in the genera m ntioned do not aaree clo el 
in hape ' ith the peripore of the Belgian form no-\i un r di cu"sion . far 
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better agreement, and in fact a very good one, is obvious in the case of (( Caryo
cystites » litchi FoRBES, 1848 (syn . Sphreronites litchii. J. W. SALTER, 1866, 
p. 286; ? Encystis litschi [sic!], 0. JAEKEL, 1899, p. 406; Eucystis? litchi, G. REG
NELL, 1948, p. 33), from the Caradocian of Wales. As observed by J. W. SALTER 
(1866, p. 286), this conception comprises two different forms. According to 
the bri f notes on the orirrinal material made by the present writer, the original 
specimen (Geol. Surv. Mus. London 7431) of E. FoRBES (1848, Pl. 21 , fio·. 2c) , 
copied by J. W. SALTER (1866, Pl. 20, fig. 4) and pointed out by him as the 
tru « Sphreronites » litchi, is hardly determinable, whereas the pecimens 
a ociated with it strongly recall Haplosphreronis. However, to judge fron1 the 
figure , the sp cies i many-plat d, unlike Haplosphreronis. The original 
(G 1. urv. Mus. Lond n 1430) of the pecimen figured in plate 21, fig . 2b, 
of E. FoRBE (184 ) pi d by J. W. ALTER (1866 . Pl. 20, fig. 3), eems to 
b 1 phreronite but requires further attentation. 

n lu i n, it eems to be legitimate to classify this Belgian form a a 
ar t p cie of Haplosphreronis. This genus is distributed mainly in. 

candina ia where it range- from the lower Caradocian into the Ashgillian . 
On the label accompanying specimens of Haplosphreronis proiciens col

lected and determined by C. MALAISE, the species is rrenerally referred to either 
as « Sphreronites punctatus FORBES », or cc Echinosphrer.ites munitus [or 
minutus !] FoRBES » . 

Region al distribution. - Belgium, Brabant: The old quarry NW 
of Fauquez Ca tle (8 specimens), Fauquez (39 specimens), Grand-Manil (4 speci
mens), Rebecq (11 specimen ) , Rebecq-Rognon (6 specimens), Ronqui' res 
(7 cimens). 

, t rat i a rap hi c ran a e. - Upper Caradocian: Gembloux Shales. 

lncerti ordinis. 
enn . and spp . indet. 2-5. 

Pl. VI, fig. 1-6. 

The state of pr ervation of the fo il mentioned under this heading - all 
of th m internal ea t except that in plate VI, fiaure 5 - does not admit of a 
conclu i determination, not even as to order. 

The plating of the specimens (Gen. and sp. indet. 2) in plate VI figures 1-2 
(Lou ain 6a and 9 a), with elongate plates in the aboral rerrion, would rather 
indicat a m 1nber of th Echinosphaeritidae. On the other hand, pore-rhombs 
can hardl b r tituted out of the fe'1v and, as it eems, irregularly ·distributed 
p r - . Th n1all p im n original fron1 A hgillian strata, that in plate VI 
figur 1, from Le Hou.,- and that in plate VI, figure 2, from Pre le . 

In the on1pr cl th a f the p cimen (Gen . and p. indet. 3) in plate VI 
fic:;ur 6 (l.R . c .N.B . 9a) utures do not come out at all. lt is not po ible 



36 G. REGNELL. - REVI IO 

either t larify them b mean f r fra tin · liquid in e that n1ethod, of 
cour , loe not work. when th t t it lf i ab nt. The pore ar di lribut d 
all o er the urface. Th light milunar pot n ar the upp r mar in of th 
th ea eem to be the ba of th peri ton1· . Clo e b hind it i anoth r p t 
which may repr ent the ba e of the peripro t. If thi i o the pc im n 
belong to the Sphaeronitida . It originat from th ar do ian f rancl
Manil. It should be remarked that th quar x avation in th th 1 urfa e 
are pace vacant aft r w ath red out cry tal of pyrite . 

The pecimen (Gen . and p. ind t . 4) fio-ur d in plat VI, fio· ir 3-4 1 
eem t uo·g·e t a pe ie of th pha r nitida (l.R. .N.B. 18a an] b) . Th 

theca m to have b en il v it bar urf a (in a ' a th p in1 n 
in Pl. VI fig. 3 remind of ristocystites b henii, u B RRA DE fio·ur l b 
J . CH VEL, 1941, p. 55, fio·. 17) . Th p r arr. ]i p . ] 11 'r th lat . 
Both pecimen are from th G mblou h· l · · l a z. Th r thr 
mor pecin1. n from Fauqu z (l.R. · ~ r.B. 18 -f) n fr h ( 
8172) and t\\ o from Grand-Manil (Lou ain 3a an b) whi l 
with tho e fio·ured in plate VI figur 3-4. 

The la pecie to be record d in thi onn xi n ( n. an l . incJ l. 5) 
i that r produced in plate VI fig. 5 (l.R. . 1.B. 12c) . Thi i uniqu - in that 
part of the test i pre erv d . The por ar par r than in th pr edin · f rm 
and the con truction of the theca mor r o·ular. In a-en ral appearan it ha 
omethin(r in common with Glyptosphcerite M"LLER. But f ur 

indi ate that -it belong to that genu . Horizon ncl findino· plac ar th 
Upper Caradocian at Fauquez. It i po ible that tw pe im n (E . 5415 
Ee. 5416) iu th wedi h :Mu um of _ ratural Hi tor tockh lm b 1 n · l th 
an1e specie . 

STEM FRAGMENTS OF PELMATOZOA. 

Our knowl dge of i olate l lun1nal - an l ln1al z n t n n th 
,, hole - i till ery inad qu t at 1 t wh r th ld Pal oz i f rm ar 
concerned . It "ould not b u h u th r f r to tr~ t r f r th 
fraament pr ent in ur l rial t finit p i . It i n 
' h ter th r th r P lm toz but pr ba ility p at in f v r 
of the form r inl rpr t Li n for th r almo t all d riv fr m Lh G m 1 u_ 

hale in whi h n tall d H. drophoridea eem t app 'ar. 

olun1nal r foun fairl< fr qu ntly. Th y ar of h kin r fe.rr cl t 
belo, a « t p A » and « typ B )> . fe,v ' rd \Vill be. aid ab ut them . 
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Type A. 
Pl. V, fig. 9-10. 

This type is repre ented inter alia in specimens I.R.Sc.N.B. 23h and 29, 
Liege F 2110, and Maredsou I : 102. It is pentagonal in outline. There i 
a fairly wide central lumen and five radial (or interradial) lumina. Th 
articular face i coar ely triated. The greatest diameter is 6,5 mn1, the h io·ht 
of the columnal hardly exceeds 1 mm. 

Type A is omewhat imilar to « Pentricrinus n lobatus E1cHv LD (1860 
Pl. 31 , fio·. 25) from the Orthoc ratit lim tone of the Ea t Baltic area. 

The fo il i pre~ ent fr m th following localitie of Brabant: Grand- f anil 
Rebecq-Rog·non , Ronqui~r . It i fi 0 ·ured b C. M LATE (1873a, Pl. 6 fin·. 11) . 

Type B. 
Pl. VI, fig. 7- a. 

Thi on i more common than type A. Specimen are pre ent, i. a., in 
I.R. c .. B. 16e; I.R.Sc. r.B. 25a, e, f; I.R.Sc.N.B. 26c; Lou.vain 4a. It is 
circular with a more or le pentagonal lumen and radiall triated articular 
face. Diameter about 2 mm thickne less than 1 mm. 

Column.al similar to t < pe B are most common among the Crinoid and 
may have no diagno tic value, at lea t not for ·the pre ent. 

It ha been recorded from the following localiti~s in Brabant :_ Fauquez and 
Rebecq, and in ambre-et-1\!Ieu e : Le Tombes. 

A specimen, referred to a « Crinoid n, from Grand-Manil, is figured by 
C. M LAI E (1873a, Pl. 6, fig. 10). 

7. GENERAL REMARKS AND CONCLUSIONS. 

B the in estio·ati n n p rformed, the qystoid fauna of the Upper 
Ordovician of Belgium ha turn ut to be much more _varied than could be 
inf rred from the cant information hith rto available. The fauna - includ
ing Pelmatozoan columnal - a kno-v n now i ummarjzed in· the following 
table, in which i al o hown the stratigraphic range of the several pecie met 
with in the Upper Ordovocian eries of trata of Brabant and San1bre-et-Me~ <1 · 

The rather unfa ourable state of pre ervation of the fo ils and the frag-
- • r • .... 

mentary material available of n1any forms· has nece sari~y in m~ny c~ses allowed 
of but an approximat generic or p cific determination. Yet the picture thu 
gained is clear enough to di clo ome genera~ features. 

Th cone ption that the G n1bloux Shale of Brabant and the -Fosse Shale 
of Sambre-et-Meuse repre ent different divisions in the stratigraphic' equence 
is we11 corroborated by the e idence of the fauna recorded in the table bel?w. 
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In fact we find that, out of b ent peci , only two are common to the two 
area , namel Echinosphcerites p ., a de io·nation which may cover different 

ecie and a t pe of Pelmatozoan columnal which ha little tratigraphic 
ignificancc. 

PE C I E 

Cheirocrinus cf. constrictus BATHER 

Cheirocrinus dilatatus n. p . . 

Plemocystiles? sp. 1 .. . 
f'le11rocystites ? p. 2 .. . 

Pleurocystiles ? p. 3 .. . 

Corylocrinus ? sp. . .. . 
Gen. & sp. indet. 1 (Hemi o mitidre or Caryocri-

nitidre . .. . .. . . .. ... .. . ... ... ... 
Heliocrinites cf. helmhackeri (BARRANDE) . 

Heliocrinites sp. (of the group Plicata) .. . 
Heliocrinites malaisei n. p. . ... ... .. . 

Echinosph;crites barrandei belgicus JAEKEL 

Echinosphrerites barrandei belgicus JAEKEL? . 

Echinosphrerites sp. . . . . . . . .. . .. 
Haplosphreronis proiciens n. sp. . 
Gen. & sp. indet. 2 . 
Gen. & sp. indet. 3 . 
Gen. & sp. indet. 4 . 
Gen. & sp. indet. 5 . 
Pelrnatozoan columnals, type A .. . 
Pelmatozoan columnals, type B · .. . 

Upper Caradocian 
Brabant 

+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 

Ashgillian 
ambre-et-Meuse 

+ 
+ 
t-

+ 
+ 
I-

+ 
+ 

;-

+ 

+ 

A regard the number of p i n in both Brabant and 
ambre-et-M u But a on titu nt a a ' hol the C toid pla 

a far more important rol in th p r ara cian f Brabant, fir t and for m t 
by H eliocrinites nialai ei n p., Echino phcerite barrandei belgi us J KEL 

and e pe iall. Haplo pi ce ronis proiciens nov. p. It i notic a 1 furth r 
that the Gl pt titida an H mi o initida ar onfined t the ho·illian 
tion of the Belo-ian n of trata. 

Th following li t ho"v~ the i tributi n of pec1 at the ev ral lo aliti 
that ha yielded Cy toid . 

1. pper Caradocian of Brabant. 

Fa u q u e z old quarr J of : EchinospJ cerites barrandei belgicus J EKEL ? 
Haplosphceronis proiciens nov. p. 
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Fa u q u e z, without close localization : Haplosphreronis proiciens nov. sp . ; 
Gen. and p. indet. 4; Gen. and p . indet. 5; Pelmatozoan columnals, type B. 

Grand - Mani 1, Lef' vre Quarr : H eliocrinites sp. (of the group Plicata) · 
Heliocrinites malaisei nov. sp.; Echinosphrerites barrandei belgicus JAEKEL . 

Gr a 11 d - Mani 1, without close localization : H eliocrinites 1nalaisei no . p . · 
Echinosphcerites barrandei belgicus JAEKEL; Haplosphceronis proiciens nov. p.; 
Gen . and sp . indet. 3; Gen . and p. indet. 4 ? ; Pelmatozoan columnals, type A; 
Pelmatozoan columnal , type B. 

Re be c q - Ro o· o on : Haplosphcerunis proi iens nov. p. · Pelmatoz an 
columnals, type A. 

Re b e c q, without I 
proi ien n . p. · n. an 

1 alizati n : Echinosphcerites p.; Haplosphceronis 
p. indet. 4?; Pelmatozoan colurnnals, type B. 

R nqni\r 
nal · t p 

1-Iapl sphceroni:is proiciens no . p . ; Pelmatozoan colum-

2. A hgillian of ambre-et-Meu e. 

Ar v i 11 e : Pleurocystites ? p . 1; Pleurocystites ? p . 2 . 

F o s c: Cheirocrinus cf. constrictus BATHER; Cheirocrinus dilatatus no . p . 

Le Roux : Gen . and p . indet. 2 . 

L Tomb e : Corylocrinus ? p . ; Gen . and p. indel. 1 (Hemicosmitidre 
or Car ocrinitid re); Heliocrinites cf. helmhackeri (R RR rnE); · Pelmatozoan 
columnal , type B. 

Pr 1 : Echinosphcerites p . ; Gen. and p. indet . 2. 

it r i v 1 : Pleurocystites ? p . 3. 

mp n n tw f r ian Cy toid faunas and the Caradocian Cystoid 
fauna of Brabant, on th n ha , an the Ashgillian Cystoid fauna of Sambr -
et-Meu , on th other, a mit · f int r tino· conclusions. 

The r lation of the Carado ian y t id fauna of Belgium are mainly v ith 
m r or le contemporar ea t rly and orth European fauna . Of the forni. 
pecificall determin d, H eliocrinites rnalaisei no . p. has affinitie with 

H. qualus (BATHER) fro1n the Llandeilian of the Far East, Echinosphcerites 
barrandei belgicus JAEKEL ' ith E. barrandei barrandei J EKEL froni. the 
Caradocian of Boheni.ia and Haplosphceronis proiciens nov. p. with congeneri 
form in the Lov er Caradocian- hgillian of candinavia. Heliocrinites p ., 
furth r , i relat d to th Ea t Baltic H. balticus (E1cHWALD) . Th fact sug
g t that the Cy toid of the B lgian Upper Caradocian b d are immioTant 
fro1n the Ea t a d orth Ea t. There 1na ha e exi ted a certain connexion 
v ith th W 1 h area a well, a indi at d b the contingent relation hip betw en 
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the forms designated above a Echinosphcerites barrandei belgicus JAEKEL P 
and « Sphceronites » arachnoideus FoRBE , and between Haplosphceronis 
proiciens no . sp. and « Sphceronites >l litchi (FORBES). But the Welsh forms 
are not closely known a yet . 

Turning to the Ashgillian form , we find that an easterly influence can be 
traced here, too. Corylocrinus is represented in the Urals and the Carnie Alp 
but also in Languedoc and Portugal. I-I eliocrinites hel1nhackeri (BARRANDE) 
originate from the Caradocian of Bohemia but ha a]so b en reported from 
Portugal. H . helnihackeri thuringice (JAEKEL) appear in the Ashgillian of 
Thuringia. Cheirocrinus dilatatus nov. p., finally, se m to b a derivate from 
o·eoloo'ically older pccic in the Baltic ar a. In ea e the doubtful Corylocrinus 
i ~ in reality a Caryocrinites thi v uld al uga t Balti affiniti . 

Cheirocrinus cf. co nsfrictus BATHER an ] th qu ti n bl f Pleuro-
cystites affirn1 a faunal communi ali n in ho·illian ti1 n B lrrium 
and Girvan and, further , North An1 -ri a. Th imilaril l lh n fa 1na 
i al o accentuated b the ah ence of (probabl ) all Dipl p ril , an 1 lh er 
carce occurrence of H elioc rinites and Echinosphcerites ( f. F. . B Tim n , 1 1 , 

p. 494, § 559) . 
Whether there i an affinity b twe n our Gen. and p. ind et . 1 and lh 

Wei h Oocystis rugatus (FoRBE ) - po ibl known from Langucdoc and the 
P renee a well - require further inve tigation. 

Summing up , we ma look upon the a emblage of Upp r Ordovician 
Cystoids of Belgium as a n1i ' eel fauna, the Belgian area having acted as a station 
on the migration route from Bohemia and North Europe to Gir an and Wal 
on the one hand, and, on the other hand, as a ba in within th r a h f th 
westerly Girvan element . The Bohemian affinit of th ll' n f n1. n 
empha ized already by F . A. BATHER (1913, p. 495 § 561 t .) . 

The connexion with contemporar Fr n h 
fauna is, on the w11ole, remarkably w al . H 
to Belgium and the Upper Ordo i ian f 1171• ria r c 
H. TER HER & G. TER HER, 194 p. 824). 

* * * 

an l M 
r f ,, 

ntly di 

n an y toid 
o· n ra are common 

over d (A . LA 1BERT, 

Ack now 1 e l o· 1n en t. - Thi inve tigation wa carried out in the Paleo
zoological Department of the wedi h Museum of Natural History, , tockholm . 
For technical aid in the preparation of photograph and plate , and of gutta
percha and pla teline queeze , the ' riter i ind bted t th skilled staff of that 
ln titution . All figures hav been retouched in order to int n ify uture and 
other features. 

The manuscript was finished in January , 1950. 
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