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SUMMARY 

The sequence of conodont faunas in the N a m u r i a n of Belgium is described and 
compared w i t h faunas of the same age in Nor th Amer ica , wes t e rn Europe and J a p a n . 

T h e faunas exhibi t major changes w i t h i n the N a m u r i a n in the Choker ian {HI), 
Alpor t ian (H2) and Kinderscout ian (Ri) sub-stages involving the appea rance of new 
species and genera and the d i sappearance of m a n y pre-exis t ing ones. 

These changes take place at approx imate ly the posit ion of the Mississippian-
Pennsy lvan ian b o u n d a r y in Nor th Amer ica . The palaeontology of these faunas is 
dealt w i t h in detail and 4 7 species and sub-species have been recognised amongs t 
w h i c h Angulodus simplex, Lonchodina bischoffi, Idiognathoides sulcata sulcata, 
Idiognathoides sulcata parva, Idiognathoides minuta, Streptognathodus lateralis and 
Gnathodus bilineatus bollandensis are considered n e w . 

RÉSUME 

Ce mémoi r e décri t les faunes à conodontes du N a m u r i e n belge et les compare 
a u x faunes du m ê m e âge p rovenan t de l 'Amér ique du Nord, de l 'Europe occidentale 
et du J apon . 

Des var ia t ions majeures ont p u être observées dans le Chokier ien {Hi), 
Alport ien (H2) et Kinderscout ien (Ri) m a r q u é s pa r l ' appar i t ion et la d ispar i t ion de 
cer ta ines espèces. 

Ces changements faunis t iques se s i tuent app rox ima t ivemen t à la l imite Mississi-
p ien-Pennsylvanien de l 'Amér ique du Nord. Les au teu r s ont pu reconnaî t re 4 7 espèces 
et sous-espèces dont Angulodus simplex, Lonchodina bischoffi, Idiognathoides sulcata 
sulcata, Idiognathoides sulcata parva, Idiognathoides minuta, Streptognathodus 
lateralis et Gnathodus bilineatus bollandensis sont décri tes p o u r la p remiè re fois. 





CONODONT 
STRATIGRAPHY AND PALAEONTOLOGY 

O F T H E 

NAMURIAN OF BELGIUM 

INTRODUCTION 

The lack of informat ion concern ing the d is t r ibut ion of N a m u r i a n conodont faunas 
in Europe led one of us (A.C.H.) to s tudy the sequence of species in the P e n n i n e 
area of Eng land (HIGGINS, 1961, 1962). 

Subsequent ly this w o r k w a s extended to inc lude the N a m u r i a n of Belg ium in 
col laborat ion w i t h J . BOTJCKAERT. The considerable knowledge of the sequence of 
goniat i te faunas in both these areas provided very close s t ra t ig raph ic control for 
such a s tudy and has mean t tha t each sample could be accurate ly dated and therefore 
placed in the s t anda rd no r th wes t European N a m u r i a n sequence, m u c h of w h i c h 
was first described in the areas w h i c h have been s tudied . 

In the fol lowing w o r k on the Belg ium conodont sequence the conodonts have 
been s tudied by HIGGINS and the s t ra t ig raphic control h a s been provided by 
BOTJCKAERT. D u r i n g the course of the w o r k it w a s discovered tha t the earl iest 
N a m u r i a n beds, previously designated E1, w e r e of earliest E2 age (BOTJCKAERT and 
HIGGINS, 1963) and therefore an incomplete N a m u r i a n sequence has been s tudied. 
However , th is p a r t of the sequence has been s tudied in Eng land and the conodont 
faunas of this age wi l l be described at a later date . 
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H I S T O R Y O F P R E V I O U S W O R K O N N A M U R I A N C O N O D O N T S . 

Conodonts of N a m u r i a n age have been described from m a n y countr ies bu t , 
w i t h the exception of the Japanese faunas (KOIKE, 1 9 6 7 ) , the comple te succession of 
faunas is u n k n o w n . T h e major i ty of the faunas of this age have been descr ibed 
from Nor th Amer ica w h e r e there is often an unconformi ty be tween the Mississippian 
and Pennsy lvan ian rocks and m u c h of the sed iment of N a m u r i a n age is miss ing . 

Uppe r Mississ ippian, Chester Series, conodont faunas have been described in 
grea t detai l in recent years in a series of papers by REXROAD ( 1 9 5 7 , 1 9 5 8 ) , REXROAD 
and COLLINSON (1961 ) , REXROAD and BURTON 1 9 6 1 ) and COLLINSON, SCOTT and 
REXROAD ( 1 9 6 2 ) . These pape r s described the sequence of Chester Conodonts in the 
Upper Mississippi Valley. P r io r to these papers faunas of Chester age w e r e described 
from Ok lahoma by BRANSON and M E H L ( 1 9 4 1 ) and ELIAS ( 1 9 5 6 ) , from Texas by 
HASS ( 1 9 5 3 ) , from Iowa by YOUNGQUIST and MILLER (1949) and REXROAD and 
FURNISH ( 1 9 6 4 ) from Nevada by DUNN ( 1 9 6 5 ) and recent ly from Arkansas by 
LANE ( 1 9 6 7 ) . 

L o w e r Pennsy lvan ian conodonts are r a the r less wel l k n o w n . T h e y inc lude 
faunas descr ibed by HARRIS and HOLLINGSWORTH ( 1 9 5 3 ) from Oklahoma, by 
HARLTON ( 1 9 5 3 ) from Oklahoma, by ELLISON and GRAVES ( 1 9 4 1 ) from Texas , by 
DUNN (1966 ) from Nevada, Texas and Ok lahoma and by LANE (1967) from Arkansas . 

F a u n a s from Europe are less comprehens ive . HINDE ( 1 9 0 0 ) , descr ibed conodonts 
of Lower N a m u r i a n age from the U p p e r Limestone Group of Scot land and m o r e 
recent ly CLARKE ( 1 9 6 1 ) , revised and extended this w o r k , incorpora t ing conodonts from 
la ter N a m u r i a n rocks in his paper . In Eng land ear ly N a m u r i a n conodonts w e r e 
described by HIGGINS ( 1 9 6 1 ) and a complete sequence of N a m u r i a n conodont faunas 
w a s described in an u n p u b l i s h e d w o r k by HIGGINS ( 1 9 6 2 ) . In Belg ium, DEMANET ( 1 9 3 8 , 
1 9 4 1 ) referred to conodonts from ear ly N a m u r i a n shales and f igured several spec imens . 
The faunas , however , w e r e t rea ted as na tu r a l assemblages . SCHMIDT ( 1 9 3 4 ) , also 
descr ibed n a t u r a l assemblages from Lower N a m u r i a n shales in Germany . Lower 
N a m u r i a n faunas have been described from Spain by HIGGINS ( 1 9 6 2 ) and BOOGAERT (1967) 
and from Nor th Africa by REMACK-PETITOT ( 1 9 6 0 ) . Conodonts from the N a m u r i a n 
of F rance w e r e identified by L Y S , MAUVIER and SERRE ( 1 9 6 2 ) from Nor the rn F rance . 

Unti l recent ly Asian conodonts of N a m u r i a n age w e r e u n k n o w n bu t t w o papers 
by IGO a n d KOIKE descr ibed faunas of Lower N a m u r i a n ( 1965) and Upper N a m u r i a n 
( 1 9 6 6 ) age, and in 1 9 6 7 KOIKE descr ibed faunas from the Atetsu Limestone w h i c h is 
of Lower and Uppe r Carboniferous age. 

S T R A T I G R A P H Y O F T H E N A M U R I A N O F B E L G I U M . 

T h e N a m u r i a n rocks of Belg ium have been s tudied in considerable detai l in 
recent years by a n u m b e r of worke r s , no tably BOUCKAERT ( 1 9 5 9 , 1 9 6 0 , 1 9 6 1 , 1 9 6 2 , 1 9 6 3 , 
1 9 6 6 - 1 9 6 7 ) and VAN LECKWIJCK ( 1 9 6 4 ) . As a resul t of these s tudies it h a s become clear 
that , w i t h the exception of the Pend le i an {El) sub-stage, t he faunal succession in 
Belgium is essential ly s imi lar to tha t in the P e n n i n e District of E n g l a n d . T h e 
subdivis ion of the N a m u r i a n in Belg ium has recent ly been s u m m a r i s e d by VAN 
LECKWIJK (1964) and is as follows : 
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S u b - S t a g e s . 

N a m u r i a n C Y e a d o n i a n (G>) L o w e r Gastrioceras. 

( M a r s d e n i a n (R2) U p p e r Reticuloceras. 

\ K i n d e r s c o u t i a n (fly) L o w e r Reticuloceras. 

I A l p o r t i a n (H2) Upper Homoceras. 

C h o k e r i a n (H1) L o w e r Homoceras. 

( A r n s b e r g i a n {Eg) U p p e r Eumorphoceras. 

The earl iest beds of the N a m u r i a n as compared w i t h Bri ta in a re absen t 
(BOUCKAERT and HIGGINS, 1963) and over most of Belgium the re la t ionsh ip of the 
N a m u r i a n to the Visean is one of disconformity w i t h the h igher zones over lapp ing 
the lower ones a r o u n d the B r a b a n t Massif (BOUCKAERT, 1967). T h e u p p e r beds of 
the N a m u r i a n pass into the W e s t p h a l i a n w i t h o u t a b reak . 

The N a m u r i a n sequence in Belgium and the ne ighbour ing areas consists of 
330-800 m . of sed iment w h i c h is thickest in the east in W e s t e r n G e r m a n y (see 
VAN LECKWIJCK, 1964) t h i n n i n g w e s t w a r d s to 330 m. in the Char leroi Basin and 
then th ickening to 600 m . in the Bassin du Nord in Nor the rn F rance . The sed iments 
of the Arnsberg ian and lower pa r t of the Choker ian are p r edominan t ly m a r i n e shales , 
in places calcareous, w i t h para l ic sequences appea r ing in the ex t reme east of Belg ium 
d u r i n g ESb t imes . The para l ic sequences spread w e s t w a r d s a long the sou the rn 
m a r g i n of the B r a b a n t Massif d u r i n g the u p p e r pa r t of the Choker ian and into the 
Campine d u r i n g the Alpor t i an . Para l i c condi t ions of sed imenta t ion w e r e n o r m a l 
eve rywhere d u r i n g the succeeding sub-stages of the N a m u r i a n . 

T h e detai led descr ipt ions of the sampled sections are given be low : 

N a m u r i a n B 

N a m u r i a n A 

L O C A L I T I E S . 

I. — BOLLAND BOREHOLE . P lanche t te 122 W , No. 260. 

Bolland is 9 k m . SE of Visé. 
Samples w e r e taken at the fol lowing dep ths : 

Meters . 

314.75 

314.95 

316.30 

316.40 

316.00 

321.00 

322.00 

328.00 

319.00 

449.00 

4.r)6.00 

Grey-black s h a l e s 

B u l l i o n l i m e s t o n e 

Grey-black s h a l e s 

B u l l i o n l i m e s t o n e 

B u l l i o n l i m e s t o n e 

B u l l i o n l i m e s t o n e 

Reticuloceras coreticulatum. 

Reticuloceras reliculatum. 

Reticuloceras nodosum. 

Homoceratoldes prereticulatus. 

Homoceras beyrichianum. 

Cravenoceratoidcs fragilis. 



F i c . 1. — S k e t c h m a p of the m a i n Coal B a s i n s of B e l g i u m a n d t h e n e i g h b o u r i n g area 
s h o w i n g t h e l o c a t i o n of t h e s a m p l e d s e c t i o n s . 
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II. — HAUTRAGE COLLIERY. 

T h e sample consisted of a dark grey shaly l imestone w i th a b u n d a n t brachiopods 
It w a s taken from the Reticuloceras nodosum mar ine band (see STATNIBR 1938) in 
a gal lery at 7 5 2 m. 

III. — TURNHOUT BOREHOLE . P lanche t te T u r n h o u t , 1 7 E, No. 1 2 0 . 

This borehole w a s located in the premises adjoining the mun ic ipa l s w i m m i n g 
pool. A full descr ipt ion of the core is given in DELMER, 1 9 6 2 . Samples were taken 
from the following hor izons : 

Marine bed No. 6. 

1,847.40 m. l i m e s t o n e b u l l i o n 1 j Reticuloceras gracile. 

1,847.85 m . b lack s h a l e s j I Reticuloceras bilingue. Rib. 

Marine b e d No. 12. 

2.144.00 m. l i m e s t o n e Homoceratoides prereticulatus. 

Marine b e d No. 13. 

2,148.10 m. l i m e s t o n e 

I Homoceras subglosum. 

j Homoceras beyrichtanum. 

2,152.10 m. s i l i c e o u s l i m e s t o n e o c c u r s b e l o w . 
IV. — WEBBEKOM BOREHOLE . P lanchet te Diest, 7 6 W , No. 2 6 4 . 

W e b b e k o m is 1 y2 k m . SSE of Diest. A full descr ipt ion of the core is given 
in DELMER, 1 9 5 5 . Samples w e r e taken at the fol lowing dep ths : 

Meters . 

465.20 j 

4 6 " - W [ D a r k - g r e y s h a l e s Reticuloceras gracile. 
468.00 ) 

V. — MERBES-SPRIMONT QUARRY at Bioul. P lanche t te Bioul, 1 6 6 W , No. 1 2 2 . 
See fig. 4 . 

T h e following section is taken from BOUCKAERT and HIGGINS, 1 9 6 3 : 
Meters . 

1. S a n d y m i c a c e o u s s h a l e . _ 
2. B lack s h a l e w i t h a n Eial f a u n a : Eumorphoceras bisulcatum bisulcatum, Eumo,<^hoceras 

bisulcatum ferrimontanum, Eumorphoceras bisulcatum grassingtonense, Cravenoceras 
cowlingense 0.82 

3. S a n d y m i c a c e o u s s h a l e 6 . 0 o 
4. C a l c a r e o u s s h a l e w i t h Martinia aff. glabra 1.30 

5. S h a l e s w i t h b u l l i o n l i m e s t o n e s c o n t a i n i n g c o n o d o n t s 0.17 

6. B r o w n i s h s h a l e s , s o m e t i m e s n o d u l a r 1.80 

7. L i m e s t o n e s 0.07 

8. S h a l e s w i t h l e n t i c u l a r l i m e s t o n e s c o n t a i n i n g c o n o d o n t s 0.12 

9. B l a c k s h a l e s 1.80 

10. L i m e s t o n e s w i t h g o n i a t i t e s a n d c o n o d o n t s 0.07 
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F I G . 2. — S k e t c h m a p of t h e a r e a a r o u n d N a m u r s h o w i n g the l o c a t i o n 
of the s a m p l e d s e c t i o n s . 
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VI. — Road section at FLAWINNE. P lanche t te Malonne , 155 W , No. 426. 

F l a w i n n e is 4 k m . W S W of N a m u r on the road from F l a w i n n e to Floriffoux, 
in the S a m b r e Valley. 

T h e locality is at locality 13 (fig. 1) of BOUCKAERT, 1962 and w a s descr ibed in 
detai l by BOUCKAERT and DELMER, 1960, p . 407. 

The fol lowing samples w e r e taken from this section : Meters . 

bed c) Sof t s h a l e s . Homoceras moorei, Homocerus striolatum, Reticulocerat a f t . stubblefieldi, 
Ueticuloccras iiodosum, Anthracoceras sp . , c r i n o i d f r a g m e n t s 2.00 
T h i s bed w a s s a m p l e d a t the b a s e , m i d d l e a n d top . 

bed fcj Dirty , b r o w n i s h s h a l e s , Pterinopectcn s p . , lieticuloceras paucicrenulatum, R. todmor-
denense, lieticuloceras s p 0.50 
T h i s bed w a s s a m p l e d a t the base , m i d d l e a n d top . 

b e d n) Sof t s h a l e w i t h v e r y a b u n d a n t Productus carbonarius 1.00 
T h i s bed w a s s a m p l e d i n t h e m i d d l e . 

VII. — Cut t ing on a r a i lway at RONET. P lanche t te Malonne , 155 W , No. 711. 

T h e locality is 1 k m . S W of N a m u r on the left b a n k of the River S a m b r e 
(locality 1 of BOUCKAERT, 1962). The full section is described in BOUCKAERT, 1962. 

Samples w e r e taken at the fol lowing horizons : Meters . 

bed d) S h a l e s a n d b u l l i o n s w i t h Homoceras bei/rkhiunum 4.00 
T w o bu l l i on horizons w e r e sampled. 

VIII . — CITADEL OF NAMUR . P lanche t te Malonne , 155 W , No. 688. 

T h i s is locality 3 of BOUCKAERT, 1962, 18 m . S W of the corner of a re ta in ing 
wal l be low the Citadel . T h e full section w a s described by BOUCKAERT, 1962. T h e 
only bed sampled w a s a l imestone 0.10 m . thick con ta in ing Crurithyris urei, 
Productus carbonarius, Ctenodonta, Homoceratoides prereticulalus, Homoceras henkei 
and cr inoids . 

I X . — Roadside exposure at JAMISES. P lanche t te Nan inne , 155 E , No. 380. 

Th i s section w a s described by BOUCKAERT, 1959. Samples w e r e t aken from 
two hor izons; the lower one w a s t aken from d a r k b r o w n shales conta in ing , amongs t 
others , Nuculoceras nuculum at locality x (fig. 1 of BOUCKAERT, 1959). T h e u p p e r 
one w a s taken from b lu i sh muds tones 44 m . south of po in t x w h i c h conta in amongs t 
others Homoceras subglobosum. 

X . — MORTROUX . P lanche t te Da lhem, 122 W , No. 257. 

On the r ight bank of the Biver B e r w i n n e 600 m . W N W of Mor t roux (see 
LAMHRECHT, 1958). 

a) Reticuloceras bilinguc m a r i n e b a n d . Samples w e r e taken at in tervals of 
0.50 lit. above the base . Seven samples . 

b) Hudsonoceras proteum m a r i n e b a n d . One sample . 

X I . — HOUYEUX . P l anche t t e Herve, 122 E , No. 177. 
See BOUCKAERT, 1960, shales w i t h R. rcticulatum. 
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F I G . 3. — S k e t c h m a p of the a r e a a r o u n d Vi sé s h o w i n g the l o c a t i o n 
of the s a m p l e d s e c t i o n s . 

X I I I . — ABBAYE DE VAL DIEU . P lanche t te Herve, 122 E , No. 356. 

T h e locality is 1,200 m. N W of the abbaye de Val Dieu on the left bank of the 
River B e r w i n n e (see BOUCKAERT, I960, point 148). Four samples w e r e taken from 
levels II and III of BOUCKAERT 1960. Th i s is the Reticuloceras reticulatum m a r i n e hand. 

XIV. — Sections at the COLLIERY OF MOIIA. 

T w o hor izons w e r e sampled . 

a) Gastrioceras listen m a r i n e b a n d above Hayette Coal in the second sou thern 
drift at 170 m . depth (see BOUCKAERT and MOLITOR , 1963). 

b) Gastrioceras subcrenatum m a r i n e band . 

X I I . — WADELEUX. P l anche t t e Herve, 122 E , No. 354. 

T h e locality is s i tuated 250 m . S W of the br idge crossing the Monty s t r eam 
(see BOUCKAERT 1960, point 813). 

Reticnloceras circumplicatile m a r i n e band . T w o samples were taken from the 
band . 
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X V I . — NOUVEAU BARRAGE ÉCLUSE , Floriffoux. P lanche t te Malonne , 1 5 5 W , No. 7 3 8 . 

A single sample from the Gas trioc eras sxhcrcnalum. mar ine hand. 

X V I I . SPY . P lanche t te Spy, 143 E, No. 211. 

This section is on a pa th ascending from Moust ier to La Sauveniere about 400 m . 
from the en t rance to the wood. T h e bed sampled w a s a cr inoidal l imestone w i t h , 
amongs t other fossils, Homoceratoides prereticulatus. 

X V I I I . - VERVIERS . P lanche l te Venders, 135 E, No. 191. 

T h e bed sampled w a s a bull ion l imestone w i th Cravenoceras holmesi (see 
GRAULICH and DELMER, 1959). 

X I X . — Cut t ing in the J A i m A WARNANT QUARRY. P lanchet te Bioul , 166 W , No. 151. 

Th i s cu t t ing w a s surveyed in detail by DEMANET in 1938. Below is a sl ightly 
revised version of the section given in BOUCKAERT and HIGGINS, 1963. M e t e r s 

32. B r o w n c a r b o n a c e o u s s h a l e w i t h a n Esal f a u n a : Eumorphoceras bisulcatum bisulcatum, 
Eumorphoceras bisulcatum ferrimontanum, Eumorphoceras bisulcatum grassingtonense. 
Cravenoceras cowlingense. 

31. S a n d y s h a l e 5.00 

30. C a l c a r e o u s s h a l e w i t h Martinia aff. glabra a n d c o n o d o n t s 1.50 

30'. L i m e s t o n e w i t h a b u n d a n t c o n o d o n t s 0.10 

29. B l a c k s i l i c i f i e d b e d 0.10 

28. S h a l e s w i t h p h o s p h a t i c n o d u l e s 0.30 

27. B r o w n s h a l e s w i t h Caneyella membranácea 0.70 

26. S i l i c i f i e d b e d s a n d black s h a l e s , n o d u l e s w i t h n u m e r o u s r a d i o l a r i a 0.80 

25. L i m e s t o n e w i t h a b u n d a n t Leiorhynchus carbonarius polypleurus 0.10 

24. Dark s h a l e s a n d l e n t i c u l a r l i m e s t o n e s w i t h c o n o d o n t s 0.18 

23. P a r t i a l l y s i l i c i f i ed l i m e s t o n e w i t h c o n o d o n t s 0.20 

22. A l t e r n a t i n g b lack s h a l e s a n d s i l i c i f i ed b e d s 0.30 

21. L i m e s t o n e w i t h Gonialites subcircularis, Goniatites newsomi a n d c o n o d o n t s 0.07 

XX. — BLATON. P lanche t te Blaton, 139 W , No. 279. 

Section a long the cutoff of the Nimy (Mons)-Blaton Canal across the « Mont 
des Groseill iers ». (see BOUCKAERT, DELMER and OVERLAU, 1961). T h e genera l section 
is as follows : Meters . 

1. B l a c k s h a l e s w i t l i b u l l i o n s w i t h Homoceras beyrichianum. T h r e e b u l l i o n h o r i z o n s w e r e 
s a m p l e d ... . . . ^ CO 

2. C a l c a r e o u s s h a l e s , b lack s h a l e s a n d p h t u n i t e s wit l i Cravcnocerat. fragilis, Cravenocerul. 
ci. nititoides, Eumorphoceras bisulcatum 70 

XV. - - MONCEAU-SUR-SAMBRE. P lanche t te Font . - l 'Eveque , 153 W , No. 310. 

Th i s is bed 5 of BOUCKAERT (1967). Bull ion l imestone w i t h Cravenoceratoides 
erf,dens is. 
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Warnant Bioul 

Cam. Jaif f e Me rbes - Spnmont 

E2a1 

V3c s u p . 

Goniotites newsomi 

* conodont samples 

FIG. 4. — S e c t i o n s t h r o u g h t h e C o u c h e s de P a s s a g e a t Jai f fe à W a r n a n t a n d B i o u l 
s h o w i n g the p o s i t i o n of the s a m p l e d h o r i z o n s a n d t h o s e w h i c h c o n t a i n c o n o d o n t s . 

3. Phtanites wi th a r a d i o a c t i v e bed a t the base . T h e s e b e d s do not contain gonlatites a n d 
t h e i r a g e i s u n k n o w n . B e d s s a m p l e d (see BOUCKAERT, DEI.MER a n d OVEHI.AU for l o c a l i t y 
n u m b e r s ) 280, 271, 270, 267, 256 70 

4. Mot t l ed p l i t a n i t e s With c a l c a r e o u s s h a l e s at the b a s e . T h e s e b e d s c o n t a i n Neoglgphioceras 
spiralc {Vie). B e d s s a m p l e d a t l e v e l s 236, 158 (¡3 

5. C a l c a r e o u s s h a l e s , a r g i l l a c e o u s l i m e s t o n e s a n d a l t e r n a t i n g l i m e s t o n e s a n d b lack s h a l e s 
w i t h Goniatites elegans (VSb). B e d s s a m p l e d at l e v e l s 112, 108. 98 44 

http://Ovehi.au
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C O N O D O N T S T R A T I G R A P H Y . 

A. — CONODONT ABUNDANCE. 

The a b u n d a n c e of conodonts in the N a m u r i a n , Wes tpha l i an , and in all probabi l i ty 
in the Upper Visean, is dependan t on many factors both pre- and |>ost-depositionai. 
T h e impor tance of the post-deposi t ional factors, pa r t i cu la r ly the b reakage of fragile 
specimens due to compact ion , can be apprecia ted from the large n u m b e r s of incomple te 
spec imens w h i c h a re var ious ly called Hindeodella sp . or Lone hod us sp . in most Upper 
Palaeozoic conodont pape r s . Normal ly it is not possible to assess the a m o u n t of 
breakage wh ich has taken place and in any case it is probably not a very h igh 
percentage of the fauna in most samples . However , in the Upper Carboniferous and 
the Upper Visean it may wel l be a large propor t ion of the fauna . T h e w o r k of 
RHODES (1952), SCOTT (1934, 1941) and SCHMIDT (1934) on conodont assemblages from 
the Upper Carboniferous in Europe and N. Amer ica clear ly indicated tha t t he most 
a b u n d a n t m e m b e r s of the assemblages w e r e the most fragile ones, the h indeodel l ids , 
synpr iod in ids and ozarkodin ids . In the best preserved Namurian faunas these are the 
most a b u n d a n t m e m b e r s a l though they are never as a b u n d a n t as they are in the 
assemblages . T h e great a b u n d a n c e of very fragile spec imens , however , is only found 
in the very h a r d , calcareous bul l ions w h i c h w e r e p r e s u m a b l y more res is tant to 
compact ion t han mos t o ther sed iments and in fact only in the very ha rdes t bul l ions 
are really wel l preserved faunas found. In softer bul l ions and in most l imestones 
the fragile e lements a re a minor pa r t of the fauna and only the more massive 
spec imens a re preserved. In shales and soft muds tones the ent i re fauna often consists 
only of massive specimens , pa r t i cu la r ly the po lygna lh ids w h i c h p robab ly represen t 
only abou t one-quar te r of the or iginal fauna . Th i s occurs only in heavily i ndu ra t ed 
shales w h e r e m a n y of the specimens are s t rongly f ractured. In m a n y shales some 
propor t ion of the fragile non-polygnath id e lements m a y be preserved , the ac tua l 
f igures va ry ing according to the tectonic his tory of the a rea . 

Th i s loss of a large propor t ion of the fauna is not very i m p o r t a n t s t ra t ig raphica l ly 
because the most sensit ive zonal indices are the po lygna th ids , bu t it m e a n s that 
a b u n d a n c e figures in the N a m u r i a n are for the most pa r t mean ing less . 

Th i s factor of post-deposit ional b reakage appea r s to be the m a i n factor cont ro l l ing 
the a b u n d a n c e of conodonts in the N a m u r i a n , for they occur in all types of m a r i n e 
sed iments and w i t h a var iety of o ther fossil types . They occur in shales , l imestones 
and muds tones and w i t h goniat i tes , l ame l l ib ranchs and calcareous b rach iopods . 
T h o u g h the i r a b u n d a n c e does va ry it does not va ry w i t h e i ther fossil or rock type . 

B . — CONODONT DISTRIBUTION. 

T h e d is t r ibu t ion cha r t (Chart 1) clearly indicates tha t few species r ange t h r o u g h o u t 
the N a m u r i a n and that m a n y species have a range w h i c h is sufficiently l imi ted to 
a l low the i r use as s t ra t ig raph ic indices . It also indicates t ha t there a re gaps in the 
conodont sequence, this be ing due on the one h a n d to the absence in Belgium of the 
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Gnathodus girtyi sub. sp. nov X 

Hibbardella milleri X — — — — — — — — — — — — — 
Hindeodella undata X — — — — — — — — — — — — — 
Lambdagnathus macrodentata X 

Lonchodina bischof/i X — — — — — — — — — — - — — — 

Lonchodina furnishi X — — — — — — — — — — — — O 

Magnilateralla robusta X — — — — — — % 
Neoprioniodus scitulus X — — — — — — — — — — — 
Neopriontodus spathatus X — — — — — — — — — — — — — K 

Spathognathodus campbelli X — — — — — — — — — — — — — 
Subbryantodus subaequalis X — — — — — — — — — — — — — — 
Gnathodus commutalus X — X X — — — — — — — — — — 
Gnathodus cruciformis X — — X — — — — — — — — — — 
Gnathodus girtyi girtyi X X — X — — — — — — — — — — — 2Ï 
Gnathodus girtyi intermcdius X — — X — — _ — — — — — — O 
Metalonchodina sp X — — X — — — — — — —. •»0 
Gnathodus nodosus X — — X y. — — — — 
Gnathodus bilineatus bilincalus X X — X X X — — — 

Hindeodella germana X — — X — X — — — — — — — — 
Neoprioniodus singularis X — X X X X — — — — — — — — 
Hibbardella acuta X — — X X X X — — — — —. 

Hindeodella uncata X — X X — X X •—• — — — — — — 



Chart N o . 1 (continued). 
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B l O U L JAIFFF. 

10 8 7 5 21 23 24 28 30' 30 

Cavusgnathus navicula X — — — X — — — — 

Gnathodus girtyi s u b . sp . n o v — X X — — X — — — — 

Hibbardclla milleri — — X — — — — — — 
Hlndeodella undata — — X X — X — — — — 

Lambdagnathus macrodentata — — X — — X — — — — 

Lonchodina blschofß — — X — X 

Magnilatcrellu robusta — — X — — — — — — — 
Metalonchodina s p — — X X X X — X X — 
Neoprioniodus scilulus — — — — — X X — — — 

Neoprioniodus spathatus — — — X X X — — — 
Subbrijantodus subacqualis — — — X — — — X X — 

Spalhognathodus campbelli — — — X — — — — — — 
Gnathodus commutatus X X X X X X X X X — 

Gnathodus cruciformis X — — — X — — X — — 

Gnathodus nodosus X — — — X — X X X — 

Gnathodus bilincatus bilinealus X — X X X - — X X X — 
Hlndeodella germana — — — X — X X X — 
Hlndeodella uncata — X — X — — — — — 

Neoprioniodus singularis X — X X X — X X X — 

Gnathodus girtyi girtyi X X X X X X — X X X 

Gnathodus girtyi inlermedius X — X X X 

Hibbardella acuta — — — X — — — — — 
lloundya barneltana — — — — X X — X X -
Hlndeodella ibergensis X — — — X — — X X — 

Neoprioniodus conjunctus — — — X — — — — — — 

Ozarkodina delicatula 

Synprioniodina vitcrodenta X -
Ligonodina typa • X — X X — X X -
Lonchodina furnishi X 

Chart N o . 2. 
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Pendle ton {E1)t sub-stage and the difficulty of ob ta in ing in Belgium sui table samples 
of Yeadonian (Gi) age on the other . Conodonts from both s u b stages are however , 
k n o w n from Bri ta in (HIGGINS, 1961, 1962). 

1. V3c. — Couches de Passage. 

These beds w e r e described in detai l by DEMANET (1938) and BOUCKAERT and 
HIGGINS (1963) w h o showed them to consist of a l te rna t ions of l imestone and shale 
w i th brachiopods , cr inoids and goniat i tes . T h e lat ter inc lude Goniatites subeircvlaris 
and Goniatites newsorni. 

T w o sections have been examined in detai l , the q u a r r y at Jaiffe a W a r n a n t 
(loc. XIX), and the Merbes -Spr imont Qua r ry at Bioul (loc. V). F r o m the former 
some six hor izons yielded conodonts and from the la t te r four (see Char t 2). 

T h e fauna is var ied bu t there is a p reponderance of one genus in mos t samples 
this be ing the genus Gnathodus w h i c h usua l ly comprises some 70 % of the total 
fauna. Pa r t i cu l a r ly c o m m o n are the species Gnathodus büineatus and Gnathodus 
girtyi and at some hor izons Gnathodus nodosus. Other a b u n d a n t species inc lude 
Gnathodus commutatus and Neoprioniodus singularis. S t ra t ig raph ica l ly the impor tant 
species are Gnathodus nodosus, Lambdagnathus macrodcntata and Neoprioniodus 
spathatus w h i c h have not been recorded be low this hor izon. Cavusgnathus m a y be 
locally useful because it h a s not been recorded be low V3b or above V3c in Be lg ium. 
S imi la r ly Gnathodus girtyi subsp . nov. has not been recorded in the N a m u r i a n . 

Th i s fauna belongs to the bilineatus-nodosus zone. 

2. Sub-stage Arnsbergian (E2). 

T h e Arnsbe rg ian w a s sampled at four main horizons, E2ai a t Bioul (loc. V) 
E2b2 at Monceau-su r -Sambre (loc. XV), E2b3 at V e n d e r s (loc. XVIII) , and E2c a t 
Bol land (loc. I). T h e u p p e r three hor izons w e r e l imestones or limestone bul l ions 
and the first w a s a "shale. The fol lowing species w e r e recorded : 

Metalonchodina sp . 
Gnathodus commulatus (BRANSON and MEHL) . 
Gnathodus nodosus BISCHOFP. 
Gnathodus bilinealus bilineatus (ROUNDY). 
Gnathodus cruciformü CLARKE. 
Hindeodella germana HOLMES. 
Hindeodella uncata (HASS) . 
Neoprioniodus singidaris (HASS) . 
Gnathodus girtyi girtyi HASS. 
Hibbardella acuta MURRAY and CHRONIC. 
Roundya subacoda (GUNNELL). 
Hindeodella ibergensis BISCHOFP. 
Ozarkodina delicatula (STAUFFER and PLUMMER). 

Synprioniodina microdenta ELLISON. 
Hibbardella pennata HIGGINS. 
Ligonodina fragilis HASS. 
Gnathodus bilineatus (ROUNDY) subsp . bollandensis nov. 
Angulodus simplex sp . nov. 
Ligonodina typa (GUNNELL). 
Gnathodus noduliferus ? (ELLISON and GRAVES). 
Gnathodus girtyi intermedins GLOBENSKY. 
Lonchodina sp . 
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(loc. I ) . The fauna includes the fol lowing species : 

Gnathodus bilineatus bilineatus (ROUNDY) L 
Hindeodella germana HOLMES L 
Hindeodella uncata (HASS) . 
Neoprioniodus singularis (HASS) L 
Gnathodus cf. girtyi HASS L , U 
Hibbardella acuta MURRAY and CHRONIC L 
Ozarlcodina delicatula (STAUFFER and PLUMMER) L 
Synprioniodina microdenta ELLISON L 
Gnathodus bilineatus bollandcnsis subsp . nov L 
Angulodus simplex sp . nov L 
ldiognathoides minuta sp . nov U 
Gnathodus noduliferus (ELLISON and GRAVES) U 
Gnathodus japonicus (IGO and KOIKE) U 
Ligonodina typa (GUNNELL) L 
Hindeodella ibergensis BISCHOFF L 

L = L o w e r F a u n a ; U - U p p e r F a u n a . 

The faunas of this goniat i te zone fall into two pa r t s , an u p p e r and a lower , 
w h i c h are very different in charac te r . T h e lower par t has a fauna w h i c h is a 
cont inuat ion of the late Arnsberg ian faunas w i t h Gnathodus bilineatus bilineatus 
and G. bilineatus boUandensis, Neoprioniodus singularis and Hindeodella germana in 
a b u n d a n c e . T h e u p p e r pa r t has a fauna in w h i c h the above species a re absen t and 
their place is taken by Gnathodus noduliferus, Gnathodus japonicus and Idiognathni.hs 
minuta. The la t ter species appears to be restr icted to this hor izon; it has been 
recorded from the same zone in Eng land . 

The conodont faunas of the Arnsberg ian a re basically very s imi la r to those 
of VSc. T h e a b u n d a n t species are Gnathodus bilineatus, Gnathodus nodosus and 
Neoprioniodus singularis. In bul l ion faunas species of Hindeodella such as / / . ibergensis 
and II. germana a re very c o m m o n . T h e r e are , however , several differences from 
any ear l ier faunas . In the first place the faunas are less var ied and species such as 
Spathognatkodus cambelli, Lambdagnathus maerodentata, Subbryantodus subaequalis 
and Gnathodus girtyi subsp . now have not been recorded from the Arnsbe rg ian . 
In the second place n e w forms appea r in the Arnsberg ian w h i c h have not been 
recorded below this hor izon. These include Gnathodus noduliferus w h i c h is doubt­
fully recorded from the E2ai sub-zone and w h i c h is comparab l e to Cavusgnathus 
nodulifera recorded from basal E2 beds in no r the rn Spa in (HIGGINS, 1962). Th i s 
species is ra re in the A r n s b e r g i a n . . They also inc lude Gnathodus bilineatus bollan-
densis a n e w subspecies w h i c h makes its first appea rance in the E2b2 subzone at 
Monceau-sur -Sambre and is a common element of midd le and u p p e r Arnsberg ian 
faunas . Also appea r ing for the first t ime are Hibbardella pennata, Ligonodina fragilis 
and Angulodus simplex bu t only the first n a m e d species has not been recorded from 
below the Arnsbe rg ian e l sewhere . 

3. Sub-stage Chokerian (HI). 

The lowest zone of th is sub-stage, tha t of Homoceras subglobosum is not wel l k n o w n 
in Belgium and the one locality at w h i c h it w a s sampled (loc. IX) did not yield 
a fauna . 

T h e u p p e r zone, tha t of Homoceras beyrichianum however , yielded good faunas 
from several localities, These w e r e Ronet (loc. VIII) , Blaton (loc. XX) and Bolland 
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4 . Sub-stage Alportian (H2). 

Only two of the three zones of this sub-stage a re k n o w n in Belgium and only one, 
the Ilomoceratoides prereticulatus is w idesp read . Th i s la t ter zone has yielded very 
a b u n d a n t and dist inct ive faunas at th ree localit ies. These a re Spy (loc. X V I I ) , the 
Citadel of N a m u r (loc. V I I I ) , and Bolland (loc. I ) . 

T h e fol lowing species w e r e recorded : 

Hindeodella uncata (HASS) . 
Gnathodus cf. girtyi HASS. 
Hibbardella acuta MURRAY and CHRONIC. 
Hindeodella ibergensis BISCHOFF. 
Ozarkodina delicatula (STAUFFER and PLUMMER). 
Angulodus simplex sp . nov. 
Roundya bamettana HASS. 
Synprioniodina microdcnta ELLISON. 
Gnathodus noduliferus (ELLISON and GRAVES). 
Gnathodus japonicus (IGO and KOIKE). 
Streptognathodus elegantulus STAUFFER and PLUMMER. 
Streptognalhodus lateralis sp . nov. 

Th i s fauna is a cont inuat ion of that found in the u p p e r p a r t of the Homoceras 
beyrichianum zone. The most a b u n d a n t species a re Gnathodus noduliferus and 
Streptognathodus lateralis and in the bul l ions Hindeodella ibergensis. T h e most 
i m p o r t a n t n e w feature is the appea rance of the genus Streptognathodus. Th i s is 
unl ike ly to be its earl iest occurrence since it is k n o w n from lower zones in the 
Alpor t ian and Choker ian in Eng land and has been recorded from the Hudsonceras 
proteum zone in Nor the rn F rance (LYS, MAUVIER and SERRE , 1962). However , it 
does not occur in a b u n d a n c e be low the Alpor t ian and appea r s to be character is t ic 
of the sub-stage. 

5. Sub-stage Kinderscoutian (Rl). 

T h e Kinderscout ian has been described in grea t detai l by BOUCKAERT (i960) 
and is wel l k n o w n in Belg ium. Consequent ly it has been sampled a t several 
localit ies. Reticuloceras nodosum {Rib) and R. reticulatum (Ric) w e r e s ampled 
from Bolland (loc. I). R. nodosum w a s also sampled from Hau t r age (loc. II). 
R. circumplicatile {Ria) and R. nodosum, w e r e sampled at F l a w i n n e (loc. VI). 
R. reticulatum w a s sampled a t Abbaye de Val-Dieu (loc. XIII) . All of these samples 
yielded conodonts , bu t the major i ty w e r e from shale hor izons and the fauna largely 
consisted therefore of po lygna th ids . 

T h e fol lowing species w e r e recorded : 

Roundya bamettana HASS. 
Hindeodella ibergensis BISCHOFF. 
Ozarkodina delicatula (STAUFFER and PLUMMER). 
Gnathodus noduliferus (ELLISON and GRAVES). 
Gnathodus japonicus (IGO and KOIKE). 
Streptognathodus elegantulus STAUFFER and PLUMMER. 
Streptognathodus lateralis s p . nov. 
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Idiognathoides corrugada (HARRIS and HOLLINGSWORTH). 
ldiognathoides sinuata sinuata HARRIS and HOLLINSWORTH. 
Ligonodina typa (GUNNELL). 
Idiognathoides sulcata sp . nov. 

T h e appearance , for Ihe first t ime, of the genus Idiognathoides at the base 
of the Kinderscout ian is of considerable impor tance because it is one of the most 
a b u n d a n t genera in the succeeding stages. It is k n o w n to occur at ear l ier hor izons 
in Eng land but it has not been recorded in a b u n d a n c e be low this sub-stage. It is 
represented by th ree species, Idiognathoides corrúgala, Idiognathoides sinuata sinuata 
and Idiognathoides sulcata of w h i c h / . corrúgala has not been recorded be low th is 
Sub-stage. Gnathodus noduliferus and Streptognathodus lateralis are still a b u n d a n t 
species 

6. Marsdenian (R2). 

T h e Marsden ian has been sampled at two localities. The lower one, Rcticuloceras 
gracile {R2a) hor izon, w a s sampled at W e b b e k o m (loe. I V ) , and the u p p e r one 
R. bilingüe (R2b) at T u r n h o u t (loe. I I I ) . One sample from the la t ter hor izon w a s 
a l imestone bu t it did not yield a large fauna. The r e m a i n d e r w e r e shales and 
therefore yielded main ly po lygna lh ids . 

T h e fol lowing species w e r e recorded : 

Roundya barnettana HASS. 
Hindeodella ibergensis BISCHOFF. 
Ozarkodina delicatula (STAUFFER and PLUMMER). 
Angulodus simplex sp . nov . 
Streptognathodus elegantulus STAUFFER and PLUMMER. 
Streptognathodus lateralis sp . nov. 
Idiognathoides corrúgala (HARRIS and HOLLINGSWORTH). 
Idiognathoides sinuata sinuata HARRIS and HOLLINSWORTH. 
Idiognathoides attenuata (HARRIS and HOLLINSWORTH). 
Gnathodus japonicus (IGO and KOIKE). 
Ligonodina typa (GUNNELL). 
Idiognathoides sulcata sp . nov. 

The composit ion of the faunas changes at this horizon and Gnathodus nodu­
liferus d i sappears a l though a few specimens have been recorded from Eng land . T h e 
impor t an t forms at this stage are Idiognathoides and Streptognathodus. Idiognathoides 
is represented by Idiognathoides sinuata, Idiognatoides sulcata and / . corrúgala, 
w h i c h w e r e present in the Kinderscout ian , and Idiognathoides attenuata w h i c h 
appears at this hor izon. Gnathodus japonicus is u n c o m m o n . Lvs , MAUVIER and 
SERRE recorded the occurrence of Idiognathodus in the R2b zone in Nor the rn F rance , 
and it is k n o w n to occur in R2a in Bri ta in (HIGGINS, 1962). 

7. G2. 

T h e Lower W e s t p h a l i a n m a r i n e bands of Gastrioceras subcrenatum and Gastrio-
ceras listeri w e r e sampled at the colliery of Moha (XIV). The lower bed of the 
two w a s preserved in shales and so yielded only polygnalh ids , bu t the u p p e r one 
was sampled from both bul l ions and shales . 
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T h e fol lowing species were recorded : 

Idiognathoides sulcata sp . nov. 
Neoprioniodus conjunetus (GUNNELL). 
Ozarkodina delicatula (STAUFFEB and PLUMMER). 
Synprioniodina microdenta ELLISON. 
Streptognathodus elegantulus STAUFFER and PLUMMER. 

Streptognathodus lateralis sp . nov. 
Idiognathoides corrugata (HARRIS and HOLLINSWORTH). 
Idiognathoides sinuata sinuata HARRIS and HOLLINGS WORTH, 

Idiognathoides attenuata (HARRIS and ROLLINGS WORTH). 
idiognathoides convcxa (ELLISON and GRAVES). 
Idiognathoides sulcata parva sp . and s u b . sp . nov. 
Lonchodina clarki (GUNNELL). 
Ligonodina typa (GUNNELL). 
Eindeodella ibergensis BISCHOFF. 

F u n d a m e n t a l l y these faunas are s imi lar to those of the Marsden ian . They are 
domina ted by Idiognathoides and Streptognathodus w i t h addi t ional species such as 
Idiognathoides conre.ra and Idiognathoides sinuata parva. The former appears al 
the base of the W e s t p h a l i a n and the la t ter at the G. listen m a r i n e b a n d . 

STRATIGRAPHIC CONCLUSIONS. 

T h e succession of conodont faunas m a y be s u m m a r i s e d as follows : 

1. \'sc F a u n a s c h a r a c t e r i s e d b y Gnathodus bilineatus, G. girtyi girtyi, G. girtyi inter-
medius, G. girtyi s u b . sp . n o v . Gnathodus commutatus, a. nodosus, I.ambda-
gnathus macrodentata a n d s p e c i e s of Neoprioniodus. 

2. Ela T h e s e f a u n a s are p o o r l y k n o w n i n B e l g i u m , but m a y i n c l u d e t h e f irst o c c u r r e n c e 
of the i m p o r t a n t s p e c i e s Gnathodus noduliferus. T h e y a l s o i n c l u d e Gnathodus 
bllincatus a n d G. girtyi. 

3. EibiFic T h e s e f a u n a s are c h a r a c t e r i s e d b y Gnathodus bilineatus, Gnathodus girtyi a n d 
Gnathodus nodosus. Gnathodus bilineatus bollandensis a p p e a r s i n the E2bs s u b -
z o n e . Gnathodus nodosus, Gnathodus com.mutatus, Gnathodus cruciformis a n d 
Hibbardella pennala h a v e n o t b e e n r e c o r d e d a b o v e ESc. 

1. 77 / -Lower Gnathodus bilineatus bollandensis a n d Neoprioniodus singularis c h a r a c t e r i s e the 
e a r l y p a r t of the C h o k e r i a n b u t n o n e w s p e c i e s a p p e a r . 

'.. 77/-Upper Idiognathoides minuta, Gnathodus cf. girtyi, Gnathodus noduliferus a n d rare 
s p e c i m e n s of Gnathodus japonicus c h a r a c t e r i z e t h e u p p e r part of t h e C h o k e r i a n . 

(i. Hi T h e a p p e a r a n c e of Streptognathodus in the A l p o r t i a n a n d i t s a s s o c i a t i o n w i t h 
Gnathodus cf. girtyi, Gnathodus noduliferus a n d G. japonicus c h a r a c t e r i s e t h i s 
sub-s tage . T h e a b u n d a n c e of Hindeodella ibergensis, Ozarkodina delicatula a n d 
Synprioniodina microdenta i s c h a r a c t e r i s t i c of t h i s a n d t h e s u c c e e d i n g sub-
s t a g e s . 

Ill T h e K i n d e r s c o u t i a n f a u n a s h a v e a n a b u n d a n c e of Idiognathoides s p e c i e s , s u c h 
a s Idiognathoides sinuata a n d 7. sulcata t o g e t h e r w i t h Gnathodus noduliferus. 

Ill M a r s d e n i a n f a u n a s are v e r y s i m i l a r to t h o s e of t h e p r e c e e d i n g s u b - s t a g e d i f f er ing 
m a i n l y in the r a r i t y of s p e c i e s of Gnathodus, p a r t i c u l a r l y Gnathodus noduliferus. 
Idiognathoides attenuata a p p e a r s at t h i s h o r i z o n for t h e f irst t i m e . 

6 1 Idiognathoides s p e c i e s , p a r t i c u l a r l y 7. corrugata a n d 7. attenuata d o m i n a t e e a r l y 
W e s t p h a l i a n f a u n a s . Gnathodus i s a b s e n t . S p e c i e s a p p e a r i n g for the first l i m e 
i n c l u d e Idiognathoides sinuata parva a n d Idiognathoides convcxa. 
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C O R R E L A T I O N O F N A M U R I A N C O N O D O N T F A U N A S . 

T h e major changes in the succession of N a m u r i a n conodont faunas occur not 
at the base and top bu t approx imate ly in the midd le , in the Choker ian and 
Alpor t ian sub-stages. It is a g r adua l change involving the d i sappearance of m a n y 
ear l ier species and the appearance of n e w ones over a considerable span of t ime . 
It involves a change from faunas domina ted by Gnathodus, w h i c h existed from the 
ear ly Visean to the beg inn ing of the Choker ian . to faunas domina ted by Idiognathoides 
and Streptognathodus. It also involves a g radua l reduct ion in the n u m b e r of species 
from a m a x i m u m of about 35 species in the early N a m u r i a n to abou t 21 species in 
the late N a m u r i a n . 

S imi l a r changes can be seen to a greater or lesser extent in successions of s imi la r 
age in var ious par t s of the Nor the rn Hemisphere . 

Conodonts of N a m u r i a n age have been described from North Amer ica , several 
countr ies in Europe , Nor th Africa and Asia and most of t hem show considerable 
s imi lar i ty . 

In Nor th Amer ica intensive s tudies in the Upper Mississ ippian Valley by 
COLLINSON, SCOTT and REXROAD and others resul ted in the publ ica t ion of six cha r t s 
s h o w i n g the d is t r ibut ion of conodonts in the type area of the Uppe r Mississ ippian 
Chester Series and of the Devonian and the Lower and Middle Miss iss ippian of the 
same area (COLLINSON, SCOTT and REXROAD, 1962). T h e faunas from the Uppe r 
Chester Series show some s imi lar i ty w i t h those of the Pend le ian and Arnsberg ian 
of wes t e rn Europe a l though the differences are significant. All of the genera found 
in the Uppe r Chester Series, w i t h the exception of Cladognathodus and Hindeodus, 
have been recorded in the t w o lowest sub-stages of the N a m u r i a n and eleven species 
inc lud ing Gnathodus bilineatus and Gnathodus girtyi are c o m m o n to the t w o areas . 
A general correspondence be tween the Glen Dean Fo rma t ion conodonts and early 
N a m u r i a n faunas w a s noted by HIGGINS (1961) and a general correlat ion be tween the 
highest Chester Grove Church Forma t ion (called Kincaid by REXROAD and BURTON , 196il) 
and the base of the Homoceras (Chokerian) sub-stage w a s suggested by COLLINSON, 
SCOTT and REXROAD (1962) on the basis of the m u t u a l first appea rance of Streptogna­
thodus. LANE (1967) has shown that the Grove Church specimens do not be long to 
the genus Streptognathodus b u t the general composi t ion of the Grove Church faunas 
suggests a p robab le correla t ion w i t h the late Arnsberg ian and ear ly Choker ian . 

REXROAD (1958) first noted the presence of a sou the rn faunal province in North 
America , inc lud ing Oklahoma and Texas , w i t h r a the r different conodont faunas . 
These latter are domina ted by species of the genus Gnathodus r a the r than species 
of Cavusgnathus w h i c h is the dominan t genus in most of the n o r t h e r n province 
faunas . These faunas from the sou the rn province, no tably from Texas (HASS , 1954) 
and from Oklahoma (ELLAS, 1956), a re closely comparab le to early N a m u r i a n faunas 
from Europe . Most of the common species in the t w o areas are s imi la r inc lud ing 
Gnathodus bilineatus, Gnathodus girtyi, Gnathodus commutatus and Neoprioniodus 
singularis and there seems to be a close correspondence in age be tween the u p p e r 
faunal zone of the Barnet t Format ion of Texas , t he De laware Creek Fo rma t ion 
of Ok lahoma and the early N a m u r i a n {El and E2) of wes t e rn Europe . 

A fauna recent ly described from Nevada (DUNN, 1965) shows e lements of both 
faunal provinces inc lud ing Gnathodus bilineatus, Gnathodus girtyi and Adetognathus 
unicornis. The figured specimens of Gnathodus bilineatus appear lo be very s imi lar 
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to Gnathodus bilineatus bollandensis and those of Gnathodus girtyi simplex arc 
closely s imi la r to Gnathodus noduliferus w h i c h w o u l d place this fauna in the 
Choker ian or late Arnsbe rg ian . 

Conodonts of Lower Pennsylvania! ! age are poorly k n o w n . T h e most extensive 
fauna is from the Dimple Limestone of Texas (ELLISON and GRAVES, 1 9 4 1 ) . The 
conodonts of the lower Pennsy lvan ian are less var ied than those of the Upper 
Mississ ippian and are character ised by three genera , Idiognathoides, Idiognathodus 
and Streptognathodus. All of the species of Idiognathoides found in the Dimple 
Limestone a re also found in the N a m u r i a n of wes te rn Europe , and compar i son of 
the faunas suggests a correlat ion of at least the lower pa r t of the Dimple Limestone 
w i t h the h ighes t pa r t of the N a m u r i a n . All th ree genera first occur together in 
the Marsden ian {112) sub-stage a l though the species of Idiognathodus and Strepto-
gnathodus are ra ther s imple forms at this hor izon. A genera l correla t ion of the 
Dimple Limestone w i t h the la ter N a m u r i a n - W e s t p h a l i a n is suggested. T h e same 
genera l correla t ion appl ies to the ear ly Pennsy lvan ian conodonts described by 
DUNN ( 1 9 6 6 ) . 

T h e r e is, therefore, a correspondence be tween late Miss iss ippian and late 
Arnsberg ian-ear ly Choker ian conodont faunas and be tween later N a m u r i a n and early 
Pennsylvanian conodont faunas , bu t there is little evidence of faunas of Alportian 
and Kinderscout ian age hav ing been described from North America . 

In Europe loo, no-one has described a complete sequence of N a m u r i a n conodont 
faunas . CLARKE (1960) described faunas from the Uppe r Limestone Group (E2) of 
Scot land, w h i c h a re very comparab le to Arnsbe rg ian faunas in Belg ium, w i t h an 
a b u n d a n c e of species of Gnathodus such as Gnathodus bilineatus, Gnathodus 
commutatus, Gnathodus girtyi and inc lud ing Gnathodus nodosus. The main 
differences are the presence in Scot land of Apatognathus and several species of 
Spathognathodus such as S. scitulus, S. exodentatus and S. pusilus. A few specimens 
from the Mills tone Grit of Scot land inc lude Gnathodus noduliferus and Idiogna­
thodus sp . w h i c h suggest a Mar sden i an age for these beds by compar i son w i t h the 
N a m u r i a n successions in Eng land and Belg ium. F a u n a s described from the N a m u r i a n 
of the Engl ish Penn ines (HIGGINS, 1961, 1962) s h o w an identical sequence to that 
of Be lg ium except that they are more complete , inc lud ing faunas of 1'endleiau and 
Yeadon ian age, and are r icher in var iety because of the i r grea ter a b u n d a n c e . 

In a recent note by L Y S , MAUVIER and SERRE (1962) several species from the 
N a m u r i a n of no r the rn F rance w e r e identif ied. T h e i m p o r t a n t point of compar i son 
be tween the F rench and the Belgian faunas is the presence of Streptognathodus in 
the Alpor t ian . 

Conodont faunas of Pendle ian and Arnsberg ian age, described by HIGGINS (1962), 
BUDINGER ( 1 9 6 5 ) and BOOGAERT (1967) from Spa in , follow the normal pa t te rn for 
faunas of this age in wes tern Eu rope . T h e dominant species are Gnathodus bilineatus, 
Gnathodus commutatus and Gnathodus nodosus. A few spec imens of Gnathodus 
noduliferus w e r e recorded from the ear ly Arnsbe rg ian by HIGGINS. 

N a m u r i a n faunas from Asia have been described recent ly by IGO and KOIKE ( 1 9 5 4 , 
1 9 6 5 ) and by KOIKE ( 1 9 6 7 ) . These faunas from J a p a n s h o w m a n y points of similaritj 
w i t h the Eu ropean ones. F a u n a s of p robab le N a m u r i a n age have been divided into 
four zones (KOIKE, 1 9 6 7 ) . At the base is the Gnathodus bilincatus-G. commutatus 
nodosus zone w h i c h compares b road ly w i t h late Visean (V3c) to mid-Arnsberg ian 
faunas in Europe . Above th is is the Gnathodus bilincatus-G. nodulifera zone w h i c h 
compares w i t h late Arnsbe rg ian to Choker ian faunas in Eu rope . Fo l lowing this 
zone is the Gnathodus wapanuckensis /.one of p robab le Alpor t ian and Kinderscout ian 



AND PALAEONTOLOGY OF T H E NAMURJAN OF BELGIUM. 27 

age and at the top is the ldiognathodus parvus-Gnathodus nodulifera zone of 
p robable Marsden ian and Yeadonian age. 

An incomple te N a m u r i a n conodont sequence has recently been described from 
North Amer ica by LANE (1967). T h e earl iest faunas , referred to the Adetognathus 
unicornis zone show little s imi la r i ty to any described faunas in Eu rope bu t the 
presence of species such as Cavusgnathus navicula, Hibbardella miller i, Neoprioniodus 
various and Neoprioniodus scitulus suggest a late Visean-ear ly N a m u r i a n age. Lane 
is uncer ta in of the correla t ion of th is zone w i t h the s t anda rd N a m u r i a n succession 
but broadly suggests an Arnsbe rg ian age. Above this zone, bu t separa ted from 
it by a considerable gap , is the Idiognathoides aff. / . nodulifera zone. Only a few 
spec imens have been described from this zone and of these only Idiognathoides aff. 
/. nodulifera bears any resemblance to Eu ro p ean species. Th i s species is comparab le 
to Gnathodus japonicus and possibly Streptognathodus lateralis and therefore the 
zone correlates broadly w i t h Alpor t ian and Kinderscout ian beds . T h e succeeding 
zone, tha t of Gnathodus bassleri symmetricus, conta ins Idiognathoides corrugata, 
I. sinuata and / . attenuata and therefore correlates broadly w i t h Marsden ian and 
Yeadonian beds in Europe . 
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SYSTEMATIC DESCRIPTION 

All type and figured mate r ia l included in this s tudy h a s been deposited in Hie 
collections of the « Service Géologique de Belgique, Bruxel les ». 

The heading distribution refers to the k n o w n s t ra t ig raphie ranges of conodonls 
in Belgium. 

W h e r e species a re wel l k n o w n only the or iginal references to the species has 
been g iven. Elsewhere , synonymies a re comple te . 

Genus A N G U L O D U S HUDDLE, 1934. 

T y p e s p e c i e s : Angulodus demissus HUDDLE, 1934. 

Angulodus simplex sp . nov. 

(PI. 1, f ig . 7.) 

Angulodus walralhi (HIBBARD) HIGGINS, 1961, p i . X, fig. 16. 

Holotype : PI. 1, fig. 7. 

D i a g n o s i s . — A species of Angulodus w i t h a long, low posterior bar 
which bears incurved denticles, and a shor ter , low, aboral ly curved and bent 
an te r ior ba r whose distal ex t remi ty is pointed . 

D e s c r i p t i o n . — T h e poster ior ba r is long and low bu t increases in 
height t o w a r d s the mid-point . The ba r is s t ra ight or s l ight ly a rched and slightly 
curved in oral v iew. It r u n s to a point at the poster ior end, bu t the poster ior end 
is often broken . On its oral surface are n u m e r o u s a l t e rna t ing , rounded , s lender 
dent icles usua l ly wi th a greater n u m b e r in the midd le of the b a r . All the denticles 
a re incurved bu t the large ones s h o w a greater degree of i ncu rva tu re than the smal l 
ones. The al ternat ion is regu la r in smalt and average sized specimens bu t becomes 
irregular in large ones w h e r e (he denticles or iginate from the outer side of a 
lateral ly th ickened bar . 

T h e ma in cusp is smal le r than the largest posterior ba r dent icle b u t in a few 
specimens it has greater i ncu rva tu r e than the denticles of the poster ior ba r . T h e r e 
is often a small lip on the inner side of the uni t , be low the cusp, which may extend 
a little w a y d o w n the anter ior ba r . 

T h e anter ior ba r is t h inne r than the poster ior and is ben t and incurved abou t 
30" and aboral ly bent about 45°. It is abou t one-fifth the length of the poster ior 
bar in an average specimen bul in smal l ernes may be a lmost half the length . Its 
abora l edge is curved and may be sharp ly ben t d o w n w a r d s at the distal end . The 
who le ba r is s l ightly folded a long its length so tha t the inner side is concave and 
the outer convex. T h e oral surface bears n u m e r o u s rounded dent icles of t w o main 
sizes bu t they are not a lways a l t e rna t ing . 

The aboral cavity is smal l and may be cont inued along the uni t as a groove. 
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Genus C A V U S G N A T H U S IIAUIUS and HOLUNGSWORTH , 1933. 

T y p e s p e c i e s : Cavusgnathus alta HARRIS and HOLLINGSWORTH, 1933. 

Cavusgnathus navícula (HINDE). 

(PI. 2, figs. 7, 8.) 

Cavusgnathus unieornis ? BOUCKABRT and HIGGINS, 1963, fig. 3. 

D i s t r i b u t i o n . — VSe supér ieur . 

Genus G N A T H O D U S PANDER, 1856. 

T y p e s p e c i e s : Gnathodus mosquensis PANDER, 1856. 

Gnathodus bilineatus (ROUND , ) sub sp. bil ineatus. 
(PI. 3, lig. 9.) 

Polygnathus {Gnathodus) Mosquensis PANDER (ajcj, HINDE, 1900, p i . I X , figs. 2-4. 

D i s t r i b u t i o n . — V3c-Hi. 

Gnathodus bil ineatus (ROUNDV) s u b . sp . bollandensis nov. 

(PI. 2, figs. 10, 13; PI. 3, figs. 4-8, 1(1.) 
H o l o t y p e : PI. 2 , fig. 10. 

D i a g n o s i s . — A subspecies of Gnathodus bilineatus whose p la t form has a 
n a r r o w outer side w h i c h is weak ly o rnamen ted . 

D e s c r i p t i o n : 

O r a l V i e w . — T h e blade is n a r r o w , s t ra ight or sl ightly curved and bears 
n u m e r o u s la teral ly compressed denticles on its oral edge. Poster ior ly, it is cont inued 
as a ca r ina composed of fused and lateral ly thickened nodes w h i c h n a r r o w towards 
the poster ior end of the p la t form. T h e car ina is approx imate ly the same length as 
the b lade . T h e inner side of the p la t form para l le ls the ca r ina bu t is for the most 
pa r t separa ted from it by a t rough . At the poster ior end, however , the p la t form 
m a y consist of isolated nodes w h i c h may be fused to the nodes of the car ina , fo rming 

C o m p a r i s o n s . — This species differs from Angulodus walrathi (HIBBARD) 
in possessing a longer posterior ba r , smal le r cusp and a shor ter an te r ior ba r . 

D i s c u s s i o n . — This species a lmost cer ta inly includes some of the spec imens 
w h i c h BlSCHOFF (1957) referred to Angulodus walrathi. He noted (pp. 17 and 18) tha t 
in the uppe r part of the Lower Carboniferous of Ge rmany w e r e specimens w i t h a 
smal l cusp and bar denticles w h i c h w e r e incurved. These specimens probably belong 
to Angulodus simplex sp . nov. Typical specimens of Angulodus walrathi have not 
been recorded from the N a m u r i a n . 

D i s t r i b u t i o n . — Bibi-M. 



30 A. C. HIGGINS AND J. BOUCKAERT. — CONODONT S T R A T I G R A P H Y 

Gnathodus commutatus (BRANSON a n d MEHL) . 

(PI. 2, f ig . 5.) 

Spathognathodus commutatus BRANSON and MEHL , 1941, pi . 19, figs. 1-4. 

D i s c u s s i o n . — This species former ly inc luded several subspecies or variet ies 
w h i c h are here regarded as separa te species. These inc lude the fol lowing species : 

Gnathodus commutatus (BRANSON and MEHL) . 
Gnathodus cruciformis CLARKE. 
Gnathodus homopunctalus ZEIGLER. 
Gnathodus multinodosus HIGGINS. 
Gnathodus nodosus BISCHOFF. 

T h e range of these species a re n o w k n o w n in wes t e rn Europe and have been 
s h o w n to differ from each other . 

D i s t r i b u t i o n . — Tn3a-E2b.1. 

t ransverse r idges . Anter io r to these the p la t form consists of an elevated, t ransverse ly 
r idged pa rape t w h i c h is w ides t at a point about one- th i rd from the an ter ior end , 
from w h i c h point it t apers g radua l ly poster ior ly bu t sha rp ly anter ior ly . T h e outer 
side of the cup is w i d e r bu t shor te r t h a n the i n n e r side a n d is sub-ovate to sub-
rec tangu la r in out l ine . Its w i d t h is about one- third of its length . T h e angle 
be tween the ca r ina and the anter ior edge of the cup is approx ima te ly a r igh t angle . 
On the surface of the outer half of the p la t form is a smal l area o r n a m e n t e d w i t h 
nodes or r idges w h i c h is separa ted from the edge of the cup by a wide , smooth 
marg ina l band . Typical ly , the o rnamen ta t ion is concentra ted in the an te r io r half. 
In a few ex t reme va r i an t s the cup may be smooth except for a few anter ior nodes . 
Adjacent to, and often fused w i t h the car ina , may be found a row of nodes at t he 
posterior end of the p la t form. 

L a t e r a l V i e w . — T h e car ina and the oral surface of the p la t form are 
downcurved poster ior ly. T h e oral edge of the b lade is i r r egu la r bu t usua l ly r ises 
s l ightly to a point about one- th i rd from the an ter ior end . T h e abora l edge of the 
un i t is s t ra igh t to sl ightly concave. 

A b o r a l V i e w . — T h e abora l side of the cup is s t rongly excavated and 
is crossed by a longi tudina l groove w h i c h is cont inued beneath the b lade . 

C o m p a r i s o n s . — Gnathodus bilineatus bollandensis differs from Gnathodus 
bilineatus bilineatus and Gnathodus bilineatus modocensis REXROAD in possessing a 
n a r r o w outer half of the cup w h i c h is weak ly o rnamen ted . 

D i s c u s s i o n . — T h e change from faunas domina ted by Gnathodus bilineatus 
bilineatus to those domina ted by Gnathodus bilineatus bollandensis consis tent ly l a k e s 
place in mid- la te Arnsbe rg ian {E2) t imes and by Choker ian (ƒƒ/) l imes typical 
G. bilineatus bilineatus is a r a re form. 

D i s t r i b u t i o n . — E2b2-Hi. 
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Gnathodus cruciformis CLARKE. 

Gnathodus cruciformis CLARKE, 1960, p . IV, figs. 10-12. 

D i s c u s s i o n . — This species w a s inc luded in Gnathodus commutatus nodosus 
by HIGGINS 1961 as an ex t reme va r i an t of tha t var ie ty and more recent ly REXROAD 
and FURNISH , 1964 formally considered the two as synonyms . 

However , the ranges of the t w o are n o w k n o w n to differ and they a re therefore 
considered to be separa te species. 

D i s t r i b u t i o n . — V3c supe r i eu r -E*M. 

Gnathodus homopunctatus ZIEGLER. 

Gnathodus homopunctatus ZIEGLER, 1959, p i . 4, fig. 3. 

D i s c u s s i o n . — This species has not been recorded from the N a m u r i a n of 
Belgium bu t it is k n o w n from the Lower Carboniferous (CONIL, L Y S and MAUVIER , 1964). 
A few specimens have been recorded from the ear ly N a m u r i a n of Eng land (HIGGINS, 
1961) b u t it is a very r a re species above the Lower Carboniferous . 

D i s t r i b u t i o n . — Tn3b-V3b. 

Gnathodus nodosus BISCHOFF. 

(PI. 2, f igs . 2, 3.) 

Gnathodus nodosus BISCHOFF , 1957, p i . 4, figs. 12, 13. 

D i s c u s s i o n . — This s t ra t ig raphica l ly useful species is c o m m o n in m a n y 
of the late Visean and ear ly N a m u r i a n conodont faunas of wes t e rn Europe . 

D i s t r i b u t i o n . — Y3c-E2c. 

Gnathodus gir ty i H A S S . 

Gnathodus girtyi H A S S , 1953, p i . 14, figs. 22, 24. 
Gnathodus girtyi HASS , FLUGEL and ZIEGLER, 1957, p i . 3, figs. 9-13, 20. 
Gnathodus girtyi HASS, BISCHOFF , 1957, p i . 4, figs. 16-23. 
Gnathodus clavatus CLARKE, 1961, p i . 1, figs. 4-6. 
Gnathodus girtyi HASS, HIGGLNS, 1961, p i . X, fig. 4. 
Gnathodus girtyi HASS, HIGGINS, 1962, p i . 3, fig. 31 . 
Gnathodus girtyi HASS, GLOBENSKY, 1967, p i . 58, figs. 11, 15-20. 

Gnathodus gir tyi gir tyi HASS. 

Gnathodus girtyi H A S S , A, BOUCKAERT and HIGGINS, 1963, p p . 13, 17. 

D i s t r i b u t i o n . — T h e complete r ange in Belgium is u n k n o w n bu t is at 
least from V3c to E2b3. 

3 
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Gnathodus gir tyi HASS subsp . intermedius GLOBENSKY. 

(PI. 3, f ig . 11.) 

Gnathodus girtyi intermedius GLOBENSKY, 1967, p i . 58, figs. 11, 15-20. 
Gnathodus girtyi HASS, B , BOUCKAERT and HIGGINS, 1963, pp. 13, 17. 

D i s c u s s i o n . — T h e pla t form of this subspecies is bet ter developed than 
that of Gnathodus girtyi girtyi w h e r e a s the ca r ina tends to be less p rominen t , 
pa r t i cu la r ly at the poster ior end w h e r e it consists of isolated nodes . In the poster ior 
half of the p la t form the car ina m a y not rise above the level of the p la t form m a r g i n s . 

D i s t r i b u t i o n . — V3c-E2b3. 

Gnathodus gir ty i subsp . nov. 

(PI. 5, f ig . 12.) 
D e s c r i p t i o n : 

O r a l V i e w . — The blade is 1 Va-2 the length of the platform and is slightly 
curved . It is con t inued posteriorly to the end of the unit as a prominent ca r ina . 
T h e lat ter consists of nodes w h i c h are only par t ia l ly fused. T h e pla t form is poorly 
developed and consists of two low parape t s , on e i ther side of the car ina , which 
arc approx imate ly equal in length . T h e outer is n a r r o w w i t h a convex outer ma rg in 
and is noded on its oral surface. T h e inne r side is s o m e w h a t w i d e r and is separa ted 
from the ca r ina by a su lcus . It consists of a noded r idge w h i c h m a y be cont inued 
a shor t d is tance poster ior ly as a r ow of nodes bu t it never ex tends to the poster ior 
ex t remi ty . The cup is a symmet r i c , be ing w i d e r bu t shor te r on the outer than on 
the inner side. 

L a t e r a l V i e w . — T h e oral edge of the ca r ina is convex. T h e oral edges 
of the p la t form are approximately hor izonta l bu t differ in he ight since the outer 
is lower t han the inner . 

A b o r a l V i e w . — The aboral side of the cup is excavated. 

D i s c u s s i o n . — Only a few spec imens of th is subspecies have been recorded 
and none of them are sufficiently complete to justify the erection of a n e w category. 
However , the subspecies has not yet been recorded from N a m u r i a n rocks and m a y 
therefore be s t ra t igraphica l ly useful . 

The subspecies is not direct ly comparab l e w i th Gnathodus girtyi simplex as 
suggested by DUNN, 1965 (p. 1148). T h e car ina is v i r tua l ly free t h r o u g h o u t its length 
and there is no indicat ion of the fusion w i t h the outer side w h i c h charac ter i ses tha t 
subspecies . 

D i s t r i b u t i o n . — V3c. 

Gnathodus cf. g i r ty i . 

(PI. 1, f ig . 0; PI. 5, f igs . 5, 0.) 

D i s c u s s i o n . — Spec imens from the Choker ian and Alpor t i an stages w h i c h 
could be referred to Gnathodus girtyi differ from tha t species in a n u m b e r of w a y s 
which may have some significance. The major difference is the i r consis tent ly smal le r 
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Gnathodus noduliferus (ELLISON a n d GRAVES, 1 9 4 1 ) . 

(PI. 2, l i g s . 6, 12.) 

Cavusgnathus nodulifera ELLISON and GRAVES, 1 9 4 1 , p i . 3 , fig. 4 only. 
Streplognathodus parallelus CLARKE, 1 9 6 1 , p i . 5 , figs. 6 - 8 , 1 4 , 1 5 . 
Cavusgnathus nodulifera ELLISON and GRAVES, 1 9 4 1 , HIGGINS, 1 9 6 2 , p i . 3 , fig. 2 7 . 

D i a g n o s i s . — A species of Gnathodus w i t h the car ina par t ia l ly merged 
wi th the outer side of the p la t form. 

D e s c r i p t i o n : 

O r a l V i e w . — T h e un i t is lanceolate and consists of a th in b lade and a 
p la t form w h i c h is an ou tg rowth from a f lar ing c u p . T h e blade is typical ly 
abou t 1 i / 2 t imes the length of the p la t form and is ei ther med ian or sl ightly offset 
to the outer s ide. It is cont inued on to the p la t form as a car ina of var iab le length 
w h i c h merges w i t h the outer side of the p la t form, often bu t not a lways bend ing 
t o w a r d s the outer side. Poster ior to the t e rmina t ion of the car ina the outer side 
of t he p la t form is about the same w i d t h as the inner side. T h e p la t fo rm consists 
of t w o pa rape t s o rnamen ted w i t h nodes w h i c h a re separa ted by a groove at t he 
poster ior end and by the car ina at the anter ior . 

L a t e r a l V i e w . — T h e pla t form is longi tudina l ly flat or s l ightly convex 
and its outer side is often h igher t han its inner poster ior to the point of i ts me rg ing 
w i th the car ina . 

A b o r a l V i e w . — T h e cup is concave and is wides t nea r the anter ior end; 
the inne r side is n a r r o w e r and longer t h a n the outer . T h e cup is typical ly gna thod id 
in shape . 

C o m p a r i s o n s . — Gnathodus noduliferus bears m a n y s imilar i t ies to Gna­
thodus girtyi simplex DUNN . However , the shape of the p la t form is s o m e w h a t different 
from tha t of the lat ter w h i c h is very n a r r o w poster ior ly and w i d e n s m a r k e d l y 

size, both length and b r e a d t h . Smal l size, re lat ive to tha t of spec imens from the 
preceding and in m a n y ins tances from the succeeding stages, is a feature of all the 
p la t form species in the Choker ian and Alpor t ian . In addi t ion some specimens have 
a p la t form w h i c h has more rounded m a r g i n s and is more symmet r i ca l w i t h respect 
to the length and w i d t h of the inner and outer sides t h a n is u sua l in Gnathodus 
girtyi. Nevertheless , the major i ty of the spec imens referred to Gnathodus cf. girtyi 
differ only in size from ear l ier specimens of the species a n d this m a y be a reflection 
of local env i ronmen ta l , rather t h an general evolut ionary change . 

R e m a r k s . — T h e re la t ionship of Gnathodus cf. girtyi to Streplognathodus 
lateralis is indicated in figure 6 . These specimens w e r e taken from a single s amp le 
of the Homoceratoides prereticulatus m a r i n e b a n d and they indicate t w o of the m a i n 
t rends seen at this hor izon. One t rend is t o w a r d s the reduct ion in size and length 
of the car ina and the o ther is t owards a fusion of the car ina w i t h the outer side 
of the p la t form. T h e lat ter appears to be a g radua l fusion w h i c h s tar t s at the 
poster ior end . 

D i s t r i b u t i o n . — Hib-H2c. 
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anter ior ly , w h e r e a s tha t of the former subspecies is m o r e un i fo rm in w i d t h . In 
addi t ion the i n n e r p la t form m a r g i n is more m a r k e d l y s inuous in Gnathodus girtyi 
simplex. 

D i s c u s s i o n . — T h e specimen figured on pla te 3, f igure 6 of ELLISON and 
GRAVES as Cavusgnathus nodulifera is incomplete bu t does not appea r to belong w i t h 
Gnathodus noduliferus. T h e b lade appea r s to be cont inued to the posterior end as 
a r o w of nodes w h i c h are par t ia l ly fused to the outer side of the p la t fo rm bu t w h i c h 
re ta in a med ian posit ion t h r o u g h o u t the i r l ength . Such specimens have been referred 
to Streptognathodus lateralis in this w o r k . 

F I G . 6. — A d i a g r a m i l l u s t r a t i n g the s u g g e s t e d r e l a t i o n s h i p s b e t w e e n 
Gnathodus ci. girtyi H A S S a n d Streptognathodus lateralis sp . n o v . 
S p e c i m e n s a-c : i l l u s t r a t e the g r a d u a l r e d u c t i o n of the c a r i n a in 
Gnathodus ci. girtyi s u g g e s t i n g a t r e n d t o w a r d s Streptognathodus 
elegantulus. S p e c i m e n s d- f : i l l u s t r a t e t h e f u s i o n of t h e c a r i n a w i t h 
t h e ou ter s i d e of t h e p l a t f o r m i n Streptognathodus lateralis. All 
s p e c i m e n s c a m e f r o m t h e s a m e s a m p l e w h i c h w a s c o l l e c t e d f r o m 
the Homoceratoides prereticulatus b a n d at S p y ( loc. X V I I ) . All 

s p e c i m e n s a r e a p p r o x i m a t e l y x45 . 
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R e m a r k s . — The fusion of the outer side of the p la t form w i t h the car ina 
appears to lie a g radua l process w h i c h s tar ts at the posterior end and te rmina tes 
w i t h the complete fusion of the two, g iv ing rise to spec imens w i t h a la tera l b lade 
such as Idiognathoides sulcata. T rans i t ions such as this can be seen in the Alpor t ian . 

D i s t r i b u t i o n . — E2a ?-Ria2. 

Gnathodus japonicus (Ico a n d KOIKE, 1 9 6 4 ) . 

(PI. 4, f i g s . 1, 2, 4.) 

Streptognathodus japonicus IGO and KOIKE, 1 9 6 4 , p i . 2 8 , figs. 5 - 1 0 (non 1 1 - 1 3 ) . 
Declinognathodus nevadensis DUNN, 1 9 6 6 , p i . 1 5 8 , figs. 4 , 8 . 
Idiognathoides aff. nodulifera (ELLISON and GRAVES), LANE, 1 9 6 7 , p i . 1 2 3 , fig. 1 7 . 

D i a g n o s i s . — A species of Gnathodus w i t h one or two nodes at the outer , 
an ter ior end of the p la t form w h i c h are usua l ly separa ted from the outer pa rape t . 
T h e species includes both r ight and left spec imens . 

D e s c r i p t i o n : 

O r a l V i e w . — T h e un i t is lanceolate w i t h a b lade w h i c h is usua l ly s l ightly 
offset to the outer side of the pla t form b u t w h i c h m a y be m e d i a n . It is cont inued 
posteriorly as a short ca r ina w h i c h jo ins the outer pa rape t of the p la t form and is 
usua l ly bent o u t w a r d s round one or t w o nodes w h i c h r e m a i n anter ior to the outer 
parape t . In ex t reme va r i an t s the blade and the car ina jo in the outer pa rape t in a 
s t ra ight l ine. T h e outer an te r ior node or nodes m a y be par t i a l ly fused to the outer 
pa rape t b u t typical ly they are free. T h e pla t form is pointed poster ior ly, n a r r o w , 
and consists of t w o noded pa rape t s separa ted by a m a r k e d t rough . The re m a y be a 
tendency for the nodes to coalesce across the med ian t rough , pa r t i cu la r ly at t he 
posterior end. 

L a t e r a l V i e w . — T h e oral surface of the p la t form is flat or longi tudina l ly 
convex. T h e outer side m a y be h ighe r t han the inner . 

A b o r a l V i e w . — T h e aboral side of the cup is concave and is wides t 
nea r the an ter ior end ; the inner side is n a r r o w e r and longer t han the outer . 

C o m p a r i s o n s . — This var ie ty differs from Idiognathoides sinuata in the 
possession of nodes on the outer side of the car ina . It differs from Gnathodus 
noduliferus in the possession of a short ca r ina w h i c h has only one or two nodes 
anter ior to it. 

D i s c u s s i o n . — The dis t inct ion be tween Gnathodus japonicus and Gnathodus 
noduliferus is a rb i t r a ry since the re a re t rans i t iona l spec imens k n o w n w h i c h br idge 
the gap be tween the t w o . However , typical specimens of the former species have 
outer anter ior nodes w h i c h are clearly separated from the outer pa rape t of the p la t form; 
therefore, the species is no rma l ly easily recognised. In addi t ion their s t ra t ig raph ic 
ranges differ. 

R e m a r k s . — T h e g radua l reduct ion of the outer anter ior nodes p robab ly 
m a r k s the change from Gnathodus japonicus to Idiognathoides sulcata. Declino­
gnathodus nevadensis, w i t h a single, clearly separa te an te r ior node, is considered 
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a late form in th is t rans i t ion series. On the o the r h a n d Slreplognathodus japonicus 
of IGO and KOIKE, 1 9 6 4 (pi. 2 8 , fig. 9 ) is considered an early form because t w o nodes 
a re present and these a p p e a r to be par t ia l ly fused to the outer pa r ape t of the p la t fo rm. 

D i s t r i b u t i o n . — Hl-H2a. 

Genus H I B B A R D E L L A ULRICH and BASSLER, 1 9 2 6 . 

T y p e s p e c i e s : Prioniodus angulatus HINDE, 1 8 7 9 . 

Hibbardel la acuta MURRAY and CHRONIC, 1 9 6 5 . 

(PI. 1. f ig . 9.) 

Hibbardella fragilis HIGGINS, 1 9 6 1 , p i . XII , fig. 4 . 
Hibbardella acuta MURRAY and CHRONIC, 1 9 6 5 , p i . 7 3 , figs. 3 - 5 . 

D i s c u s s i o n . — Th i s species, first described by HIGGINS from the Lower 
N a m u r i a n as Hibbardella fragilis became inval id w h e n REXROAD and BURTON I r a n , 
ferred Trichonodella fragilis REXROAD, 1 9 5 7 to the genus Hibbardella in 1 9 6 1 . Hibbar­
della acuta MURRAY and CHRONIC is clearly synonymous w i t h Hibbardella fragilis 
HIGGINS and therefore is the val id species. 

D i s t r i b u t i o n . — V3c-H2c. 

Hibbardel la mi l ler i REXROAD, 1 9 5 8 . 

Hibbardella n . sp . ? REXROAD, 1 9 5 7 , p i . 1, fig. 1 9 . 
Hibbardella milleri REXROAD, 1 9 5 8 , p i . 2 , figs. 1 3 - 1 6 . 

D i s t r i b u t i o n . — V3c. 

Hibbardel la pennata HIGGINS, 1 9 6 1 . 

(PI. 1, f ig . 10.) 

Ilihhardella pennata HIGGINS, 1 9 6 1 , p i . XII , figs. 5 , 6 . 

D i s t r i b u t i o n . — E2b3. 

Genus H I N D E O D E L L A ULRICH and BASSLER, 1 9 2 6 . 

T y p e s p e c i e s : Hindeodella subtilis ULRICH and BASSLER, 1 9 2 6 . 

D i s c u s s i o n . — This genus is usua l ly represented by f ragmenta ry spec imens . 
In the N a m u r i a n , however , the h indeodel l ids a re often complete and form a large 
pa r t of the faunas pa r t i cu la r ly in rocks of pos t -Arnsbergian age. 

Hindeodella germana HOLMES, 1 9 2 8 . 

(PI. 1. f ig . 12.) 

Hindeodella germana HOLMES, 1 9 2 8 , p i . 9 , fig. 9 . 

D i s t r i b u t i o n . — V3c-Hi. 
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Hindeodella ibergensis BISCHOFF, 1 9 5 7 . 

(PI. 1, f ig s . 1-3.) 

Hindeodella ibergensis BISCHOFF, 1 9 5 7 , p i . 6 , figs, 3 3 , 3 7 , ? 9 . 
Hindeodella delicatula STAUFFER and PLUMMER, 1 9 3 2 , MURRAY and CHRONIC, 1 9 6 5 , p i . 7 2 , 

figs. 1, 2 , 5 . 

D e s c r i p t i o n . — T h e poster ior ba r is long, s l ightly a rched and weak ly 
incurved . In smal l specimens the ba r is th in and ell iptical in cross-section b u t d u r i n g 
development la teral th icken ing takes place and very large specimens often have a 
s u b q u a d r a t e cross-section. T h e ba r is usua l ly h ighes t in the midd l e th i rd of its 
length . Its oral surface bears n u m e r o u s rounded , pointed denticles w h i c h are 
incl ined and curved poster ior ly and sl ightly i n w a r d l y curved . T h e incl inat ion tends 
to increase poster ior ly. T h e denticles a l te rna te in size, genera l ly w i t h th ree smal l 
ones be tween two large ones in smal l specimens b u t becoming i r r egu la r in large 
specimens due to the fusion of dent icles . T h e m a i n cusp is pointed, rounded or 
sl ightly la teral ly f lat tened and is incl ined and curved poster ior ly . T h e size of the 
cusp tends to increase more s lowly t h a n t ha t of the poster ior ba r dent icles . The 
an te r io r b a r is approx imate ly as long as the cusp . It is directed aboral ly at an 
angle of 4 5 - 9 0 ° and incurved 4 5 - 9 0 ° . Typica l ly its postero-aboral edge is concave 
bu t in a few specimens the aboral half is convex. T h e incu rva tu r e s tar ts a li t t le w a y 
along the bar and at least one denticle is direct ly an te r io r to the cusp . T h e denticles 
on its ora l surface a re a l t e rna t ing in size, usua l ly w i t h one or more smal ler denticles 
be tween each la rger pa i r . On large spec imens , however , the dent icula t ion becomes 
i r regu la r . T h e denticles a re incl ined and usua l ly curved poster ior ly . A few ex t reme 
spec imens s h o w poster ior cu rva tu re of the oral half of the ba r so tha t a sulcus is 
formed. 

T h e abora l edge of the un i t is grooved and has a smal l pi t benea th the m a i n cusp . 

D i s c u s s i o n . — This species is undoub ted ly the commones t in the N a m u r i a n 
but it is not often preserved wel l enough to a l low identif icat ion. In bul l ion or h a r d 
l imestone samples specimens of Hindeodella ibergensis m a y o u t n u m b e r all o ther 
species by a 3 : 1 ra t io and there is li t t le doub t that the species formed the hindeodel l id 
componen t of such na tu ra l assemblage genera as Scottoqnathus RHODES. 

MURRAY and CHRONIC, 1 9 6 5 , identif ied several incomple te specimens of Hindeo­
della ibergensis as Hindeodella delicatula STAUFFER and PLUMMER, 1 9 3 2 , a species 
wh ich w a s founded on f ragments of posterior b a r s w h i c h belong to any of several 
possible species of Hindeodella. Only the anter ior b a r and m a i n cusp are dist inct ive 
in most species of Hindeodella. 

D i s t r i b u t i o n . — V3c-G2. 

Hindeodella uncata MASS, 1 9 5 9 ) . 

(PI. 1, f ig . 5.) 
Hindeodella brevis BRANSON and MEHL, 1 9 3 4 , BISCHOFF, 1 9 5 7 , p i . 6 , fig. 2 4 . 
Hinrfeodina uncata HASS , 1 9 5 9 , p i . 4 7 , fig. 6 . 

D e s c r i p t i o n . — The posterior ba r is long, usua l ly w i t h a s t ra ight aboral 
edge bu t somet imes s inuous , and in oral v iew convex except adjacent to the an ter ior 
ba r . Bowing of the posterior ba r is common and in a few ex t reme va r i an t s the 
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Genus I D I O G N A T H O I D E S HAHRIS and HOLLINGSWOHTH, 1933. 

T y p e s p e c i e s : ldiognathoides sinuata HARRIS and HOLLINGSWORTH, 1933. 

D i s c u s s i o n . — T h e val idi ty of this genus has recent ly been discussed by 
MERRILL (1963), HUDDLE (1964) and LANE 1967). T h e au tho r agrees w i t h LANE t h a t 
t he re is no direct re la t ionsh ip be tween ldiognathoides and Cavusgnathus, the basal 
cavities of species of these genera be ing qui te dis t inct . It is also agreed t ha t species 

poster ior ex t remi ty of it is at an angle of 90° to the an ter ior ex t remi ty . I ts oral 
edge bears n u m e r o u s needlel ike, i n w a r d l y and poster ior ly incl ined, denticles whose 
incl inat ion increases poster ior ly . T h e denticles a l t e rna te : u p to six smal l denticles 
s i tuated be tween each adjacent large pa i r . T h e r e a re genera l ly fewer smal l denticles 
at the ext remit ies of the ba r . T h e r e is a dist inct tendency t o w a r d s s inuosi ty in the 
an te r io r half w h e r e the large denticles a re m o r e s t rongly incl ined a n d curved than 
the smal l ones. Th i s is very m a r k e d in massive specimens w h e r e the denticles 
or iginate from the outer side of the bar . 

T h e m a i n cusp is about the same size as the la rger poster ior b a r dent icles . 
T h e an te r io r ba r is abou t one-fifth the length of the poster ior ba r . Its 

poster ior pa r t is sha rp ly o u t w a r d l y curved a t a point s l ight ly an te r io r to the main 
cusp b u t its an te r ior pa r t is ab rup t ly bent i n w a r d s at 9 0 ° to the poster ior ba r . 
T h e denticles on the oral surface of the ba r are typical ly curved poster ior ly . T h e 
denticles on the distal surface are incl ined and somet imes curved i n w a r d l y . T h e 
denticles are of va ry ing sizes and n u m b e r , the la rger ones be ing as la rge as the major 
denticles of the poster ior ba r . T h e abora l edge of the ba r is concave and in specimen 
of average and large size the distal p a r t h a s a s h a r p abora l deflection. 

T h e abora l cavity is smal l and is somet imes cont inued as a groove benea th 
the ba r s . 

D i s c u s s i o n . — D u r i n g the deve lopment of the species the un i t becomes 
la teral ly th ickened and mass ive . In such large specimens the an te r io r b a r is often 
broken off and may wel l be identified as the poster ior ba r of another species. It is 
possible tha t Hindeodella pulchra ELLISON, 1941 is an anter ior ba r of Hindeodella 
uncata. 

Thi s species w a s inc luded w i t h Hindeodella brevis BRANSON and M E H L by 
BISCHOFF, 1 9 5 7 and by HIGGINS, 1 9 6 1 , 1 9 6 2 , bu t as BISCHOFF noted the cusp is relat ively 
m u c h smal le r t h a n tha t of Hindeodella brevis and this cha rac te r seems to be consis tent 
in all Carboniferous spec imens . T h e au thor agrees w i t h SCOTT and COLLINSON, 1 9 6 1 
tha t the size of the m a i n cusp is not of generic impor t ance in Hindeodella and the 
species Hindeodella uncata h a s therefore been t ransfer red from the genus Hindeodina 
HASS, 1 9 5 9 . 

D i s t r i b u t i o n . — V3c-H2-

Hindeodella undata BHANSON and MEHL, 1 9 4 1 . 

(PI. 1, f ig . 4.) 

Hindeodella undata BRANSON and MEHL, 1 9 4 1 , p i . V , fig. 3. 

D i s t r i b u t i o n . — Vic. 



AND PALAEONTOLOGY O P THE NAMURIAN OF BELGIUM. 39 

ldiognathoides attenuata ( H A R M S and HOLLINGSWORTH). 

(PI. 4, f ig . 10.) 

ldiognathoides attenuata HARRIS and HOLLINGSWORTH, 1933, p i . 1, figs. 9a, b. 
Polygnathodella attenuata (HARRIS and HOLLINGSWORTH), BRANSON and MEHL , 1941, 

p . 104. 
Polygnathodella attenuata (HARRIS a n d HOLLINGSWORTH), ELLISON and GRAVES , 1941, 

pi . 3, figs. 14, 15 [non figs. 11, 13). 

D i s c u s s i o n . — The dist inct ion be tween this species and ldiognathoides 
corrúgala is sl ight bu t the la t ter appea r s before the former s t ra t ig raphica l ly and so 
the t w o should be re ta ined as separa te species. 

D i s t r i b u t i o n . — I\2a2-G<2. 

ldiognathoides convexa (ELLISON and GRAVES). 

(PI. 4, f ig . 3.) 

Polygnathodella convexa ELLISON and GRAVES , 1941, p i . 3, figs. 10, 12, 16. 

D i s t r i b u t i o n . — G2a-G2b. 

ldiognathoides corrugata (HARRIS and HOLLINGSWORTH). 

(PI. 5, f ig . 9.) 

ldiognathodes corrugata HARRIS and HOLLINGSWORTH, 1933, p i . 1, figs. 8a, b. 
Polygnathodella ouachitensis HARLTON, 1933, pi , 4, figs. 146, c. 
ldiognathoides corrugata (HARRIS and HOLLINGSWORTH, 1933), LANE, 1967, p i . 122, 

figs. 1, 2, 4-7, 9-11. 

D i s c u s s i o n . — The range of var ia t ion in this species is cons iderable . 
It inc ludes specimens w i t h t ransverse r idges w h i c h are separa ted a long the length 
of the p la t form by a med ian t rough and specimens in w h i c h the med ian t rough 
is par t ia l ly filled by the fusion of the t ransverse r idges across the t rough . Both 
var ian ts appea r at the same t ime and there seems little point in separa t ing t h e m by 
a n a rb i t r a ry dist inct ion such as the n u m b e r of r idges w h i c h are complete across the 
t rough . Those w i t h a cont inuous med ian t rough are qui te dist inct from ldiogna­
thoides sulcata sp . nov. because the pa rape t s a re b roade r and are at the same height 
a long the length of the p la t form. 

D i s c u s s i o n . — A few specimens have been recorded w h i c h have a n a r r o w 
and completely grooved p la t form (see pla te 5, fig. 9). These are not typical specimens 
of ldiognathoides corrugata bu t are though t to fall w i t h i n the range of tha t species. 

D i s t r i b u t i o n . — Rla-G2b. 

of the genus Polygnathodella should be included in the genus ldiognathoides. On 
the o ther h a n d the inclusion in the genus of species w i t h a car ina , such as ldiogna­
thoides aff. nodulifera does not seem to be des i rable . 
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ldiognathoides minuta sp , nov. 

(PI. G, f igs . 7-12.) 

N o l o t y p e : P I . 6 , figs. 7 - 9 . 

D i a g n o s i s . — A smal l species of ldiognathoides w i t h a coarsely noded 
pla t form w h i c h is pointed at the posterior end. T h e oral surface of the p la t form 
is crossed by a deep, med ian longi tudina l t rough . T h e species is left s ided. 

D e s c r i p t i o n : 

O r a l V i e w . — The lateral blade is n a r r o w , s t ra igh t or s l ight ly curved and 
bears n u m e r o u s la teral ly compressed denticles on its oral edge. It is approx imate ly 
as long as the outer side of the p la t form. T h e la t ter is lanceolate , poster ior ly pointed 
and has convex m a r g i n s . Typical ly , as the p la t form becomes w i d e r the poster ior 
end becomes less pointed . The pa rape t s are separa ted by a deep median t rough 
w h i c h extends a lmost to the poster ior ex t remi ty . A smal l n u m b e r of coarse nodes 
o r n a m e n t the oral surface of the p la t form bu t do not cross the m e d i a n t rough . 

L a t e r a l V i e w . — T h e oral edge of the b lade is dent icula te and typical ly 
rises above the level of the oral surface of the p la t form. I t is convexly a rched , 
r is ing g radua l ly from the p la t form to its h ighes t point about one- th i rd from the 
posterior end. However , the he ight of the blade var ies considerably and in m a n y 
spec imens is only a li t t le grea ter t h a n t ha t of the p la t form. Its aboral edge is 
e i ther s t ra igh t or s l ightly concave. T h e oral and aboral edges of the pla t form are 
s t ra ight and paral le l to each other . 

A b o r a 1 V i e w . — T h e abora l surface of the cup is sha l lowly excavated and 
is crossed by a groove w h i c h is cont inued a long the abora l edge of the b lade . 
On its i nne r side the cup is w ides t nea r the anter ior end w h e r e a s I he outer side 
is wides t at its midpo in t . Both sides are of approx imate ly equal w i d t h bu t the 
outer side is s l ightly the longer . 

C o m p a r i s o n s . — ldiognathoides minuta differs from ldiognathoides sulcata 
sulcata in be ing smal ler , approx imate ly half the size of the lat ter , and in possessing 
an a rched b lade . It differs from ldiognathoides sulcata parva in h a v i n g a short 
blade relat ive to the lenght of the p la t form. 

D i s c u s s i o n . — The generic affinity of this species is a li t t le doubt fu l . 
Affinity w i th ldiognathoides is inferred by the shor t n a r r o w pla t form, la teral b lade 
and by the gna thod id cup . However , the he igh t of the b lade of some spec imens is 
a b n o r m a l for ldiognathoides and more typical of Adetognathus and if this cha rac te r 
were more consis tent ly present the species w o u l d be referred to tha t genus . 

D i s t r i l i n t i o n . - - HI. 

ldiognathoides sinuata HARRIS a n d HOLLINGSWORTH. 

(PI. 2, f ig . 14; PI. 5, f ig . 11; PI. 4, f i g s . 5, 8, 0.) 

ldiognathoides sinuata HARRIS and HOLLINGSWORTH, 1 9 3 3 , p i . 1 , fig. 1 4 . 
ldiognathoides sinuata HARRIS and HOLLINGSWORTH, LANE 1 9 6 7 , p i . 1 1 9 , figs. 1-9, 1 2 - 1 5 ; 

pi. 1 2 3 , figs. 7 , 8 , 1 2 . 

D i s t r i b u t i o n . — Rla3-G2. 
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Idiognathoides sulcsita Bp. nov. 

(PI. 4, f i g s . 6, 7.) 

Idiognathoides sp . A, LANE, 1967, p i . 123, figs. 14, 15, 18, 19. 

H o l o t y p e : P I . 4, fig. 6. 

D i a g n o s i s . — A species of Idiognathoides w i t h a p la t form consis t ing of 
two noded parape t s separated by a deep median t rough . It inc ludes both r ight 
and left sided specimens . 

D e s c r i p t i o n : 

O r a l V i e w . — T h e uni t is lanceolate and consists of a p la t form and a 
th in b lade . The la t ter arises from the outer side of the p la t form and is of va r iab le 
length but typically is 1-H/o t imes the length of the p la t form. T h e n a r r o w pla t form 
is pointed at the poster ior end and consists of t w o pa rape t s separa ted by a deep 
med ian t rough . Typical ly the oral surface of the p la t form is o rnamen ted by coarse 
nodes. At the base of the p la t form is a f lar ing cup whose outer side is sub rec t angu la r 
and is shor ter and w i d e r t han the inner . The cup is smooth and usua l ly flares 
ab rup t ly from the a lmost vert ical sides of the p la t form. 

L a t e r a l V i e w . — The p la t form is flat or convex longi tud ina l ly . Its outer 
side is often h igher than its inner . The oral edge of the b lade is often sl ightly 
h igher t han tha t of the p la t form bu t a lways rises gent ly from it. 

A b o r a 1 V i e w . — T h e abora l side of the cup is excavated and is t raversed 
by a longi tudina l groove w h i c h is cont inued along the b lade . 

C o m p a r i s o n s . — Idiognathoides sulcata differs from Idiognathoides sinuata 
in possessing a noded p la t form w i t h a long med ian t rough . 

D i s c u s s i o n . — LANE (1967) described Idiognathoides sp . A as a r i gh t sided 
species bu t in large collections both r ight and left sided specimens are found. 

R e m a r k s . — T h e dist inction be tween some left s ided specimens of Idiogna­
thoides sulcata and specimens of Idiognathoides sinuata w i t h a m a r k e d m e d i a n t rough 
is s l ight and there seems lit t le doubt tha t the t w o species are closely re la ted. However , 
there is less evidence of a connection be tween Idiognathoides sulcata and Idiogna­
thoides corrugata. 

D i s t r i b u t i o n . — Ria3-G2. 

Idiognathoides sulcata parva subsp . nov. 

(PL 6, f ig s . 1-6.) 

H o l o t y p e : P I . 6, fig. 6. 

D i a g n o s i s . — A smal l var iety of Idiognathoides sulcata w i t h a b lade which 
is l i / 2 or more t imes longer t h a n the inner side of the p la t form. It inc ludes both 
r ight and left sided spec imens . 
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D e s c r i p t i o n : 

O r a l V i e w . — T h e un i t is smal l a n d lanceolate . The p la t form consists of 
two noded r idges separa ted by a deep med ian t rough of w h i c h the outer one is the 
b roader . T h e inner side of the p la t form is b road at the anter ior end b u t n a r r o w s 
posteriorly and in i m m a t u r e specimens the poster ior inner half m a y consist of isolated 
nodes. T h e b lade is th in and is more t han I V 2 t imes the length of the p la t fo rm. 
T h e outer side of the cup is wider and shor ter t han the inner . 

L a t e r a l V i e w . — The outer side of the pla t form is typical ly h ighe r than 
the inner and is longi tudina l ly convex. 

A b o r a 1 V i e w . — T h e abora l side of the cup is concave and is crossed by 
a groove w h i c h is cont inued benea th the b lade . 

C o m p a r i s o n s . — This var ie ty differs from ldiognathoides sulcata sulcata 
in possessing a b lade w h i c h is longer relat ive to the l eng th of the p la t fo rm. 

D i s c u s s i o n s . - Apar t from the difference in size and the length of the 
blade this subspecies is identical to ldiognathoides sulcata sulcata, to w h i c h it is 
Closely re la ted. 

D i s t r i b u t i o n . — G2b. 

Genus L A M B D A G N A T H U S REXROAD, 1958. 

T y p e s p e c i e s : Lambdagnathus fragilidens REXROAD, 1958. 

Lambdagnathus macrodentata HIGGINS. 

Lambdagnatus macrodentata HIGGINS, 1961, p l . XII , figs. 1-3. 

D i s t r i b u t i o n . V3c. 

Genus L I G O N O D I N A ULRICH and RASSLER , 1926. 

T y p e s p e c i e s : Ligonodina pectinata ULRICH and BASSLER , 1926. 

Ligonodina fragi l is HASS. 

Ligonodina fragilis HASS , 1953, pi , 15, fig. 1. 

Dis t r i b 11 I ion . ESbS. 

Ligonodina typa (GUNNELL). 

(Pl . 2, t i g . 11.) 

rriomoaus gaies our gensis UUNNELL, wm, p i . ai, n g . iz. 
Ligonodina typa (GUNNELL), ELLISON, 1941, p l . 20, figs. 8-11. 

D i s t r i b u t i o n . V3c-G2b. 
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Genus L O N C H O D I N A ULRICH and BASSLER, 192G. 

T y p e s p e c i e s : Lonchodina typicalis ULRICH and BASSLER, 1 9 2 6 . 

Lonchodina bischoifi sp . nov. 

Lonchodina cf. projecta 
Lonchodina cf. projecta 

H o l o t y p e : F ig . 1 0 of p la te XI (HIGGINS, 1 9 6 1 ) , is designated as the holotype. 

D i a g n o s i s . — A species of Lonchodina w i t h a long poster ior ba r and a 
shor te r an te r ior ba r w h i c h is ben t i n w a r d s at 4 5 ° and aboral ly at approx imate ly 110" 
to the posterior ba r . 

D e s c r i p t i o n . — T h e poster ior ba r is of var iab le length , a n d is n a r r o w , 
low, s l ightly a rched and curved o u t w a r d s . On its oral edge a re th ree or more smal l , 
s lender , discrete and rounded denticles w h i c h a re also curved s l ight ly o u t w a r d s . 
T h e incl inat ion of the denticles increases t o w a r d s the poster ior . 

The m a i n cusp is three to four t imes la rger t han the poster ior ba r denticles 
and is recurved poster ior ly and o u t w a r d s . It is r o u n d e d on the outer side bu t 
flattened on the inner and its base is expanded into a rounded ap ron on the outer 
side. T h e anter ior ba r is h igher t han the poster ior bu t is often shor te r . Its oral 
surface bears six or more long, s lender , discrete and o u t w a r d l y curved denticles 
whose cu rva tu re increases poster ior ly . All the denticles a re r o u n d e d bu t the 
anter ior most ones are often s l ight ly flattened in the i r lower half. T h e b a r is ben t 
i n w a r d s at approx imate ly 4 5 ° and a t approx imate ly 1 1 0 ° to the poster ior ba r . 

The abora l side is grooved and is expanded in to a rounded abora l cavity. 

C o m p a r i s o n s . — This species is d is t inguished from Lonchodina projecta 
by the long recurved an ter ior ba r denticles , the cu rva tu re of the poster ior ba r and 
the angle of the anter ior to the posterior ba r s . 

D i s c u s s i o n . — Lonchodina projecta r anges t h r o u g h o u t the Lower Carboni­
ferous according to BISCHOFF, 1 9 5 7 bu t it h a s not been recorded from the N a m u r i a n . 
Lonchodina bischoffi is k n o w n from the late Visean and ear ly N a m u r i a n (HIGGINS, 1 9 6 1 ) . 

D i s t r i b u t i o n . — V3c. 

Lonchodina clarki (C 

(PI. 2, f ig . 1.) 

(GUNNELL). 

Prioniodus clarki GUNNELL, 1 9 3 1 , p i . 2 9 , fig. 8 . 

D i s t r i b u t i o n . 

Lonchodina furnishi REXHOAD. 

Lonchodina furnishi RÜXROAD, 1 9 5 8 , p l . 4 , figs. 1 1 - 1 3 . 

D i s t r i b u t i o n . — V3c. 
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Lonchodina ? sp. 

(PI. 1, f ig . 13.) 

D e s c r i p t i o n . — A single specimen w h i c h is p robab ly referable to Loncho­
dina has the following character is t ics : the un i t is large and mass ive and consists 
of a long anterior ba r , m a i n cusp and an incomple te posterior ba r . T h e anter ior 
bar is long, w ide at the posterior b u t t ape r ing anter ior ly . l is m a r g i n s are r o u n d e d 
bid more marked ly so on the outer side t h a n the inner . Its oral surface bears n i n e 
denticles w h i c h or iginale from the inner side of the ba r and w h i c h a re ell iptical 
in cross-section. They a re sl ightly curved poster ior ly and are of var iab le size. T h e 
ma in cusp is twice the w i d t h of the largest an te r ior ba r dent icles , is f lat tened on 
its i nne r surface bu t curved on its ou ter and is curved o u t w a r d s . At its base is a 
f lar ing l ip on the outer s ide. T h e poster ior ba r is incomple te bu t appea r s to be in 
a different p l ane to the anter ior ba r . The lat ter is n a r r o w e r t han the posterior 
bar and it bears at least two denticles on its oral surface. T h e abora l surfaces of 
both bars are flat tened, except for a n a r r o w groove r u n n i n g a long the i r length w h i c h 
expands to a sub t r i angu l a r pi t benea th the m a i n cusp . 

D i s t r i b u t i o n . — E2b3. 

Genua M A G N I L A T E R E L L A REXROAD and GOLLINSON, 1 9 6 3 . 

T y p e s p e c i e s : Magnilalerella robusta REXROAD and COLLINSON, 19G3. 

Magni laterel la robusta REXROAD a n d GOLLINSON. 

Magnilalerella robusta REXROAD and COLLINSON, 1 9 6 3 , p i . 2 , figs. 4 , 5 , 9 . 

D i s t r i b u t i o n . — V3c. 

Genus M E T A L O N C H O D I N A BRANSON and MEHL, 1 9 4 1 . 

T y p o s p e c i e s : Prioniodus bidentatus GUNNELL, 1931. 

Metalonchodina sp . 

(PL 2, f ig . 4.) 

Metalonchodina bidentata (GUNNELL) HIGGINS, 1 9 6 1 , p i . XII , fig. 9 . 

D e s c r i p t i o n . — A few spec imens of this genus have been recorded w h i c h 
are incomple te bu t a re dist inct ive. The main cusp is flattened on the outer side 
but rounded on the inner and it curves sl ightly anter ior ly and i n w a r d s . T h e base 
of the cusp is extended inwards as a marked apron . T h e posterior ba r is incomple te . 
Its w i d t h is abou t the same as the height and Us oral surface bears smal l el l iptical 
dent icles . T h e anter ior ba r is n a r r o w and is h igher t han the poster ior b a r a n d is 
marked ly bevelled on its i nne r side. It bears t w o or three dent icles on its oral 
surface w h i c h are ell iptical in cross-section but s o m e w h a t flattened on the outer 
side. The denticles increase in size poster ior ly and the dent ic le adjacent to the ma in 
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cusp is slightly longer bu t is about as wide as the m a i n cusp . T h e abora l side of the 
m a i n cusp bears a c i rcular aboral cavity w h i c h is cont inued beneath the bars as 
a groove. 

D i s c u s s i o n . — It w a s or iginal ly considered that this species w a s wi th in 
the range of var ia t ion of Melalonchodina bidentata, bu t the s t ra t ig raphic ranges of 
the t w o species have been found to differ. 

D i s t r i b u t i o n . — V3c-E2b3. 

Neoprioniodus scitulus (BRANSON and MEHLJ. 

(in. l, fig. 11.) 

Prioniodus scitulus BRANSON and MEHL, 1 9 4 1 , p i . V , figs. 5 , 6 . 

D i s t r i b u t i o n . — Y3c. 

Neoprioniodus conjunctus (Or.WELL). 

Prioniodus conjunctus GUNNELL, 1 9 3 1 , pi. 2 9 , fig. 7 . 

D i s t r i b u t i o n . — V3c-G2a. 

Neoprioniodus singularis (HASS 

(PL 1, fig. 3.) 

Prioniodus singularis HASS , 1 9 5 3 , p i . 1 6 , fig. 4 . 

D i s t r i b u t i o n . — VSc-Hi. 

Neoprioniodus spathatus HlOGINS. 

Neoprioniodus spathatus HIGGINS, 1 9 6 1 , p i . XI , figs. 2 , 4 . 

D i s t r i b u t i o n . — V3c. 

Ozarkodina delicatula (STAUFFEH and PLUMMER). 

(Pi . 3, fig. 3.) 

Bryantodus delicalulus STAUFFER and PLUMMER 1 9 3 2 , p i . 2 , fig. 2 7 . 

D i s t r i b u t i o n . — V3c-G2a. 

S T R E P T O G N A T H O D U S STAUFFEH and PLUMMEH, 1 9 3 2 . 

T y p e s p e c i e s : Streptognathodus excelsus STAUFFER and PLUMMER, 1 9 3 2 . 

Streptognathodus lateralis sp . nov. 

(PI. 5, figs. 1-4. 7.) 
D i a g n o s i s . — A species of Streptognathodus w i t h a short car ina which 

te rmina tes against the t ransverse r idges of the outer side of the p la t form. The oral 
t rough is on the inner side of the p la t form. 
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D e s c r i p t i o n : 

O r a l V i e w . — T h e blade is as long or sl ightly longer t h a n the p la t form 
and is approx ima te ly m e d i a n . T h e p la t form is long, poster ior ly poin ted , approxi ­
mate ly symmet r i ca l and typical ly is w i d e . T h e b lade is con t inued on to the p la t form 
as a shor t ca r ina w h i c h t e rmina tes agains t an outer t ransverse r idge bu t w h i c h 
m a y cont inue as a r o w of nodes par t ia l ly fused to the t ransverse r idges of the 
poster ior half of the p la t form. T h e oral groove extends to the poster ior end on the 
inne r side of the p la t form. T h e p la t form o rnamen ta t ion consists of t r ansverse r idges 
w h i c h extend for more t h a n half its length w i t h o u t i n t e r rup t ion by the ca r ina . 
Nodes a re often presen t on the an ter ior p a r t of the outer side and these a re separa ted 
from the ca r ina by a su lcus . T h e t ransverse r idges of the inne r side may be 
cont inuous w i t h those of the outer side for u p to half the length of the p la t fo rm. 

L a t e r a l V i e w . — T h e oral surface of the p la t form is longi tudina l ly convex 
a n d the outer side of it may be h ighe r t h a n the inner . 

A b o r a l V i e w . — T h e abora l side of the cup is concave and is crossed by 
a longi tudina l groove w h i c h is cont inued a long the blade . The outer side of the 
cup is w i d e r and shor te r t h a n the inner side. 

C o m p a r i s o n s . — Streptognathodus lateralis differs from other species of 
Streptognathodus in lacking accessory lobes. 

D i s c u s s i o n . — ELLISON and GRAVES ( 1 9 4 1 ) f igured a spec imen (pi. 3 , 
fig 6 ) ) w h i c h is incomple te b u t w h i c h has a m e d i a n b lade and a shor t c a r i n a w h i c h 
t e rmina tes agains t an outer t ransverse r idge . Th i s spec imen has a gna thod id cup 
and is therefore not referable to Cavusgnathus nodulifera as stated by ELLISON and 
GRAVES . However , it m a y be referable to Streptognathodus lateralis. 

D i s t r i b u t i o n . — H2c-G2b. 

Streptognathodus elegantulus STAUFFER and PLUMMEH. 

(PI. 5, figs. 8, 10.) 
Streptognathodus elegantulus STAUFFER and PLUMMER, 1 9 3 2 , p i . 4 , figs. 6 , 7 , 2 2 , 2 7 . 

D i s c u s s i o n . — Th i s species shows li t t le var ia t ion in its morphologica l 
charac te r s . T h e m a i n var ia t ion concerns the n u m b e r of nodes in the oral t rough 
w h i c h m a y cont inue a lmost to the posterior end . T h e same var ia t ion w a s noted 
by ELLISON ( 1 9 4 1 ) . 

D i s t r i b u t i o n . — H2c-G2b. 

Genus R O U N D Y A HASS , 1 9 5 2 . 

T y p e s p e c i e s : Roundya barnettana HASS , 1 9 5 2 . 

Roundya barnettana HASS , 1 9 5 3 . 

Roundya barnettana HASS , 1 9 5 2 , p i . 1 6 , fig. 1 8 . 

D i s t r i b u t i o n . — V3c-R2b1. 
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Genus S P A T H O G N A T H O D U S BRANSON and MEHL, 1 9 4 1 . 

T y p e s p e c i e s : Clcnognathus murchisoni PANDER. 

Spathognathodus campbell i REXROAD. 

Spalhognathodus campbelli REXROAD, 1 9 5 7 , pi . 3 , figs. 1 3 - 1 5 . 

D i s t r i b u t i o n . — V3c. 

Genus S U B B R Y A N T O D U S BRANSON and MEHL, 1 9 3 4 . 

T y p e s p e c i e s : Subbrgantodus arcuatus BRANSON and MEHL, 1 9 3 4 . 

Subbryantodus subaequalis HIGGINS. 

(Pi. 3, figs. 1, 2.) 
Subbryantodus subaequalis HIGGINS, 1 9 6 1 , p i . X I I , fig. 15 . 

D i s t r i b u t i o n . — V3c. 

Genus S Y N P R I O N I O D I N A ULRICH a n d BASSLER, 1 9 2 5 . 

T y p e s p e c i e s : Synprioniodina altérnala BASSLER, 1 9 2 5 . 

Synprioniodina microdenta ELLISON. 

(PI. 1, f ig. G.) 

Synprioniodina sp . GUNNELL, 1 9 3 3 , p i . 3 1 , fig. 6 . 
Synprioniodina microdenta ELLISON, 1 9 4 1 , p i . 2 0 , figs. 4 3 - 4 6 . 
Synprioniodina componen t BHODES 1 9 5 2 , p i . 1 2 6 , figs. 4 , 8 , 9 . 
Synprioniodina forsenta STAUFFER, 1 9 4 0 , HIGGINS 1 9 6 1 , pi . X I I , fig. 8 . 
Synprioniodina microdenta ELLISON, MURRAY and CHRONIC, 1 9 6 5 , p i . 7 3 , figs. 1 2 , 1 3 . 

D i s t r i b u t i o n . — V3c-G2. 

I 
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All f i g u r e s x50, e x c e p t f i g u r e 12 w h i c h is x36. 

F I G S . 1-3. — Hindeodella ibergensis B I S C H O F F . 
Inner lateral v i e w s . 
L o c a l i t y : PL 135 E, I'M. 

V e r v i e r s (XVIIP . 

FIG. 4. — Hindeodella undata BHANSON and MEHL. 
I n n e r l a t era l v i e w . 
T h i s f i g u r e i l l u s t r a t e s t h e s h o r t a n t e r i o r p r o c e s s a n d t h e lack of u n d u l a t i o n in the p o s t e r i o r 

bar d e n t i c l e s a d j a c e n t to the m a i n c u s p . 

L o c a l i t y : PI . 135 E, 191. 
V e r v i e r s (XVIII) . 

FIG. 5. — Hindeodella vncata ( H A S S ) . 
Oral v i e w . 

L o c a l i t y : PL 135 E , 191. 
V e r v i e r s (XVIII) . 

FIG. ft, — Synprioniodina mierodenla ELLISON. 
I n n e r la tera l v i e w . 
L o c a l i t y : PI. 135 E, 191. 

V e r v i e r s (XVIII) . 

FIG. 7. — Angulodus simplex s p . n o v . 
I n n e r l a t e r a l v i e w of h o l o t y p e , p o s t e r i o r bar i n c o m p l e t e . 
L o c a l i t y : PI . 135 E, 191. 

V e r v i e r s (XVIII) . 

FIG. 8. — Neoprioniodvs singularis ( H A S S ) . 
I n n e r la tera l view 
L o c a l i t y : PI. 1C6W, 122. 

Merbes-Sprimont Quarry, bed 7 (V). 
FIG. 9. — Hlbbardella acuta MXJRHAI and CHRONIC. 

I n n e r l a t era l v i e w . 
L o c a l i t y : PL 135 B, 191. 

Verv i er s (XVIIP . 

FIG. 10. — Hibbardella pennata HIGGINS. 
P o s t e r i o r v i e w . 
L o c a l i t y : PL 135 E, 191. 

V e r v i e r s (XVIII). 

FIG. If. - Scopiioiiiodus scitnliis (BIIANSON a n d M E H L . ) . 
Inner la tera l v i e w . 

L o c a l i t y : P L 135 E. 191. 
V e r v i e r s (XVIII). 

Fir,. 12. — Hindeodella genitalia HOLMES. 
I n n e r la tera l view. 
L o c a l i t y : PI. 135 F„ 191. 

Verv i er s (XVIII). 

M g . 13. — Lonchodina ? sp . 
Outer la tera l v i e w . 
L o c a l i t y : PI. 135 E, 191. 

V e r v i e r s (XVIII) . 
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PLATE 2 



E X P L A N A T I O N O F P L A T E 2 . 

All f i g u r e s x50, e x c e p t f i g u r e 10 w h i c h i s x40 . 

FIG. 1. — Lonchodina clarlti (GUNNEU. ) . 
I n n e r la tera l v i e w . 

L o c a l i t y : PI. 145 E. 
M o h a Col l i ery (X lVa) . 

F I G S . 2, 3. — Gnathodus nodosus B I S C H O I T . 
Oral v i e w s . 

2. Jai f fe a W a r n a n t Quarry , h e d 28 (XIX). 

3. Jai f fe a W a r n a n t Q u a r r y , bed 28 (XIX). 

L o c a l i t y : PI. 166 W , 151. 

FIG. 4. — Metalonchodina sp . 
Inner l a t era l v i e w . 
L o c a l i t y : PI. 166 W , 151. 

Jaiffe a W a r n a n t Q u a r r y , bed 28 (XIX). 

FIG. 5. — Gnathodus commulatus (BRANSON a n d M E H L ) . 
Oral v i e w . 
L o c a l i t y : PI . 166 W , 151. 

Jaiffe a W a r n a n t Quarry , bed 28 (XIX). 

F I G S . 6, 12. — Gnathodus noduttferus (ELLISON a n d G R A V E S ) . 

Oral v i e w s . 

L o c a l i t y : PL 155 W , 088. 
Citadel of N a m u r (VIII). 

F I G S . 7, 8. - Cavusgnathus navicula (HINDE) . 
Oral a n d i n n e r la tera l v i e w s r e s p e c t i v e l y . 

L o c a l i t y : PI . 166 W , 151. 
Jaiffe a W a r n a n t Q u a r r y , bed 23 (XIX). 

FIG. 0. — Gnathodus cf. girtgi H A S S . 
Ora l v i e w . 

L o c a l i t y : PI . 143 E, 211. 
S p y (XVII). 

F I G S . 10, 13. — Gnathodus bilineatus bollandensis s u b . sp . n o v . 
Oral v i e w s of the h o l o t y p e a n d an i m m a t u r e s p e c i m e n r e s p e c t i v e l y 

L o c a l i t y : PL 139 W , 279. 
N i m y - B I a l o u Cana l c u t t i n g , bed 1 (XX). 

FIG. 11. — Ligonodina typa (GUNNEIX). 

I n n e r l a t era l v i e w . 

L o c a l i t y : 
V e r v i e r s 191 (XVII I). 

I n, 14 — Idiognathoides sinuata sinuata ( H A R R I S a n d H O L L I N S W O R T H ) . 
Oral v i e w of a s p e c i m e n s h o w i n g p a r t i a l f u s i o n of t h e n o d e s on t h e oral s u r f a c e of the p l a t f o r m . 

L o c a 1 i t y : PI . 145 E . 
M o h a Col l i ery (XlVa) . 
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E X P L A N A T I O N O F P L A T E 3 . 

All f i g u r e s x50 . 

F I G S . 1, 2. - Subbryantodus subacqualis HICGINS. 
Outer l a t era l v i e w s . 
L o c a l i t y : PI. 185 K, 191. 

V e r v i e r s (XVIII) . 

FIG. :t. — Ozarkodina delicatula STAUFFKU a n d PI .UMMER. 
Outer l a t era l v i e w . 
L o c a l i t y : PL U S B , 191. 

V e r v i e r s (XVIII) . 

F I G S . 4-8, 10. — Gnathodus bilineatus bollandensis s u b . s p . n o v . 
F i g s . 4-6, 8 : ora l v i e w s ; f ig . 7 : a b o r a l v i e w ; f ig . 10 : o u t e r la tera l v i e w . F i g s . 8, 10 s h o w 

a s p e c i m e n w h i c h i s t r a n s i t i o n a l i n c h a r a c t e r b e t w e e n Gnathodus bilineatus bollandeniU 
a n d Gnathodus bilineatus bilineatus. 

L o c a l i t i e s : PL 122 W , 260 a n d PL 139 W , 279. 
4. B o l l a n d B o r e h o l e 260, bed 456 (I). 
5-8, 10. N i m y - B l a t o n C a n a l cu t t ing , b e d 1 (XX). 

FIG. 9. — Gnathodus bilineatus bilineatus ( B O U N D V ) . 
Oral v i e w . 

L o c a l i t y : PL 166 W , 122. 
M e r b e s - S p r i m o n t Q u a r r y , bed 5 (V). 

FIG. 11. — Gnathodus girtyl intermedins GI.OBENSKV. 
Oral v i e w . 

L o c a l i t y : PL 1C6 W , 122. 
M e r b e s - S p r i m o n t Q u a r r y , bed 7 (V). 
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K M M A N A T I O N OF I M . A T K 4 . 

All f i g u r e s x50 . 

F I G S . 1, 2, i . — Gnathodus japonicvs (IGO a n d K O I K E ) . 
Oral v i e w s . 

L o c a l i t i e s : PI. 155 \V. 688 a n d 426: PI. 76 W , 264. 
1. Ci tadel of N a m u r 688 (VIII). 
2. W e b b e k o m B o r e h o l e (IV). 
3. F l a w i n n e 426, bed k (VI), 

Fro. 3. — Idiognatholdet convexa (Ellison and Graves). 
Oral v i e w . 

L o c a l i t y : PI. 145 E. 
M o h a Col l i ery (XI Va) . 

F I G S . 5, 8, 9. — ldiognathoidcs sinuala H A R R I S a n d H O L L I N S W O R T H . 

F i g s . 5, 8 : oral v i e w s ; f ig . 9 : i n n e r la tera l v i e w . 

L o c a l i t i e s : PI. 76 W , 264. 
W e b b e k o m B o r e h o l e (TV). 

F I G S . 6, 7. — ldiognathoidcs sulcata sp . n o v . 
Oral v i e w s . F i g . 6 : h o l o t y p e . F i g . 7 : i l l u s t r a t e s a s p e c i m e n t r a n s i t i o n a l in character b e t w e e n 

/. sulcata a n d I. sinuata. 

L o c a l i t i e s : PL 1 8 8 W , 260 a n d PI. 17 E, 120. 
6. B o l l a n d B o r e h o l e 260, b e d 316 (I). 
7. T u r n h o u t B o r e h o l e 120, bed 6 (III). 

FIG. 10. — Idiognathoides altenuata ( H A R R I S a n d H O I X I N S W O R T H ) . 
Oral v i e w . 

L o c a l i t y : PL 145 E . 
M o h a Col l i ery (XlVa) . 
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I , \ P L A N A T I O N O F P L A T E 5 . 

All f i g u r e s x 5 0 . 

F I G S . 1-4, 7. — Streplognathodus lateralis s p . n o v . 
Oral v i e w s . H o l o t y p e f ig . 7. 
L o c a l i t i e s : P I . 143 E , 211 a n d P I . 155 W, 088. 

1, 2. S p y 211 (XVII) . 
:i, 4, 7. Citadel of N a i n u r 688 (VIII). 

F I G S . 5, 6. — Gnathodus cf. girtyi H A S S . 
Oral v i e w s . 
L o c a l i t y : P I . 143 E , 211. 

S p y (XVII) . 

F I G S . 8, 10. — Streptognathodus elegantulus STAUFFER a n d P I . U M M E R . 

Oral a n d outer l a t era l v i e w s r e s p e c t i v e l y . 

L o c a l i t y : P I . 155 W , 688. 
Citadel of N a m u r (VIII). 

1'n;. !). — ldiognathoidcs corrugata. ( H A R R I S and H O I . U N G S W O R T H ) . 
Oral v i e w . 

L o c a l i t y : P I . 165 W, 426. 
F l a w i n n e , bed k (VI). 

FIG. 11. — ldiognathoidcs sinuata H A R R I S a n d HOI.I.INGSWOHTII. 
Oral v i e w . 

L o c a l i t y : P I . 76 W , 264. 
W e b b e k o m B o r e h o l e (IV). 

FIG. 12. — Gnatlwdvs girtyi s u b s p . n o v . 
Oral v i e w . 

L o c a l i t y : P I . 166 W , 151. 
Jaiffe a W a r n a n t Q u a r r y , bed 23 (XIX). 
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E X P L A N A T I O N O F P L A T E 6 . 

All f i g u r e s x50, e x c e p t f i g u r e G w h i c h i s x60 . 

F I G S . 1-G. — Idiognathoides sulcata parva s p . and s u b . Bp. n o w 
F i g s . 1, 3, 4, 6 : oral v i e w s ; f i g s . 2, 5 : i n n e r l a t era l v i e w s . F ig . G, h o l o t y p e . 

L o c a l i t y : PI. 145 E. 
M o h a Col l i ery (XIVa) . 

F I G S . 7-12. — Idiognathoides minuta sp . n o v . 
F i g s . 7, 1 0 : ora l v i e w s ; f i g s . 8, 1 2 : i n n e r a n d outer l a t era l v i e w s r e s p e c t i v e l y ; 0, 11 : ahor.i l 

v i e w s . H o l o t y p e f igs . 7-9. 

L o c a l i t y : PI . 122 W , 260. 
B o l l a n d B o r e h o l e , bed 449 (I). 

http://ahor.il


Service geologique de Belgique. — Mem. n" 10, 1968. Plate 6 

A. C. H I G G I N S and J. B O U C K A E R T . — Conodont stratigraphy and palaeontology 
of the Namurian of Belgium. 



M É M O I R E S POUR S E R V I R À L ' E X P L I C A T I O N 

DES C A R T E S G É O L O G I Q U E S E T M I N I È R E S D E LA B E L G I Q U E . 

N° 1. — J.-M. GRAULICH. La faille eifélienne et le Massif de Hervé. Ses re la t ions avec 
le bassin houi l le r de Liège, 1955, 31 p . , 4 p l . — Pr ix : 150 F. 

N° 2. — J . - M . GRAULICH. Le sondage de W é p i o n , 1961, 102 p. , 9 pl . — P r ix : 300 F. 

N° 3. — J . - M . GRAULICH et J . - L . KOENIGSFELD. É t u d e géomagné t ique de la pa r t i e mér i ­
dionale d u Massif devil l ien de Grand-Hal leux (Massif de Stavelot), 1962, 72 p. , 
3 p l . — P r ix : 150 F. 

N° 4. — P . CORIN. Atlas des roches erupt ives de Belgique, 1965, 190 p . , 21 + I I I p l . — 
Pr ix : 300 F. 

N° 5. — J . BOUCKAERT and W . ZIEGLER. Conodont s t r a t ig raphy of the F a m e n n i a n stage 
(Upper Devonian in Belgium) w i t h a s tudy on pe t rography by J . Thorez , 1965, 
62 p . , 1 0 p l . — P r i x : 200 F. 

N° 6. — R. LEGRAND. Ronqu iè res . Documents géologiques, 1967, 60 p . , 4 p l . — 
Pr ix : 200 F. 

N° 7. — J . BOUCKAERT. Garte des mines d u bass in houi l le r de la Basse-Sambre . Notice 
pédologique p a r J . Remy, 1967, 56 p . , 4 pl . — Pr ix : 300 F. 

N° 8. — R. PAEPE a n d R. VANHOORNE. T h e S t r a t ig raphy and Pa laeobotany of the 
Late Pleistocene in Belg ium, 1967, 96 p . , 14 p i . — Pr ix : 300 F. 

N° 9. — R. LEGRAND. Le Massif du Braban t , 1968, 148 p . , 5 p l . — Pr ix : F. 


