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21. On a NEW EIIRYFrERID from the BELOIAN COAL MEASURES. 
By XAVIER STAINIER, D.Sc. ,  Professor of Geology in the 
University of Ghent. (Communicated by Dr. A. S~ITH 
WOO])WA~V, F.R.S., V.P.G.S. Read June 23rd, 1915.) 

[PLATB LHI.~ 

REM~NS of .Eurypterus are quite uncommon in the Coal Measures, 
and more especially in Belgium, where, until recently, none 
had been recorded. When studying, with 1~. P. G. Schmitz, 
the cores of one of the numerous ~Tial-borings put down in the 
new Campine Coalfield of Northern Belgium, we found a beautiful 
specimen belonging, without any doubt, to this interesting genus 
of fossil Merostomata. We recorded this discovery some years 
ago (Schmitz & Stainier, 1910). Availing myself of the oppor- 
tuni ty  of examining the excellent material available in England, 
the classic country for fossil Crustacea, I now venture to publish a 
description of the new species. 

Descr ip t ion  of the  Fossil. 

The splitting of the cores has disclosed the crustacean lying 
amid scattered remains of undetel~ninable plants on a fine-graine4, 
greyish-brown, micaceous shale. The animal has the same dark 
coloration as the surrounding plants. Owing to a blow of the 
hammer, the counterpart of the fossil is fractured and incomplete, 
and therefore of little use for pal~eontologieal purposes. But, 
fortunately, the impression of the dorsal aspect is in an excellent 
condition. I t  is to be regretted that  the fossil has been partly 
destroyed by the diamond drill, the consequence being that  ,some 
portion of its abdomen and the entire telson axe altogether wanting. 

D i m e n s i o n s  :--This new species is one of the smallest Car- 
boniferous Eurypt~rids known, i~s maximum length being only 
38 millimetres and its maximum breadth 12 mm. 

C e p h a l i c  s h i e l d . ' L e n g t h - - 8  ram. Breadth at the posterior 
border-- 11 ram. 

The head is not the best-presel-red part of the fossil, and it is 
incomplete, its left portion adhering to the coun~rpart. But this 
last defect is not to be regretted, for, thanks to it, we are able to 
:see the basal segments of four  of the left appendages. The 
outline of the cephalic shield is hemi-ellipsoidal, and the angles of 
its posterior border are projected backwards so as to embrace 
closely the ends of the first postoephalic segment between its edges 
(P1. LI I I ,  fig. 1, h)." The cheeks of the head disclose some hollows 
and bosses; but, owing to the bad condition of the head, it is 
uncertain whether some of these hollows and bosses have not been 
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produced by rock-distortion. The right eye, although badly 
preserved, is plainly visible (P1. LIII ,  fig. 1, g), reniform, not 
prominent, and very long. It, is a little anteriorly p'laced, and its 
length is nearly a third of the total length of the shield. A 
slightly-raised ridge, separated from the border by a fiat area, is 
to be seen all round the anterior and the lateral margins, and 
is especially well-marked oil the front (P1. LIII ,  fig. 1 , f ,&  fig. 2). 
Behind this ridge, on the front, we observe an unusual hollow, 
which may be accidental. Close to the posterior border of the 
shield is an ellipsoidal boss or node, surrounded by a U-shaped 
ridge (P1. LIII ,  fig. 1, k), on beth sides of which is a triangular 
hollow with rounded edges, doubtless corresponding to the ba~l 
joints of the ectognaths (Pl. LII I ,  fig. 1, i). No trace of the 
median organ of the opercular plate can be detected beneath tim 
first thoracic segments. 

Thorax. - -This  is the best-preserved part of ihe fossil. I ts 
outline is nearly quadrate, being 12 ram. long and 12 ram. in 
its maximum breadth. The broadest, segment, the fourth one, 
is only 2 ram. broader than the first and the last segments. I t  is 
evident, therefore, that the thorax is not globular at all. The 
segments, except the first one, have their latero-posterior angles 
prolonged into spines, scarcely marked on the second segment, 
but becoming increasingly prominent and acute backwards, until 
they attain a length of 2 mm. on the seventh or last segment. 
All the segments have nearly the same depth, except the first, 
the depth of which is only half that of the others. This first 
segment is not only very different in size from the others, but 
it has also an extrelnely-peculiar outline, arched forward, while 
the others are markedly straight (P1. LII1, fig. 1, a). Its orna- 
mentation is very different from that. seen in any other Eury-  
pterus. Like thee whole carapace, t,he thorax is slightly tumid 
in its centre and flat on the lateral margins. The intumescence, 
scarcely visible on the first postcephalic segment, becomes in- 
creasingly prominent backwards, until on the last segment it 
assumes the form of a triangular raised area, the base of which 
rests upon the posterior border of the segment, while both the 
other sides slope gently forward (P1. LIII ,  fig. 1. b, & fig. 4). 

The anterior border of each segment is depressed, so as to allow 
the overlapping of the segments one on the other. This depression, 
especially visible on the last segment, is called by James Hall 
(1884) 'articulating surface of the segnnents' (P1. LII I ,  fig. 1, e). 

Everywhere on the head and on the first five segments one may 
detect very minute granules, disposed without any order, but much 
more numerous on the margins. These granules do not appear to 
me to be the squamm or scale-markings so conspicuous on all the 
fossil Merostomata. They look much more like the tubercles 
that. are so characteristic of Eurypterus scabrosus (Woodward, 
1887). After a careful study of those tubercles, Dr. Henry 
Woodward came to the conclusion that they are, in all probability, 
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calculi of calcite enclosed within the chitinous substance of the 
terga. Similar calculi are to be found, not only on many fossil 
erustacea, but on living ones also. 

Abdomen.--Dimensions of the preserved part:  L e n g t h -  
i3 mm. Maximum breadth -- 6"5 ram. 

There is a marked difference between the last thoracic segment 
and the first abdominal one, the latter being deeper but much 
narrower. Four only of the segments of the fossil are preserved. 
Sharp and slender spines, projected bdckwards, are to be seen only 
on the left latero-posterior angle of the first two segments; but 
the depressed articulating surface of the anterior border is every- 
where clearly visible. The surface of the abdomen, absolutely 
fiat, is covered with many irregular markings, which doubtless owe 
their origin to the foldings of a very thin carapace. 

Appendages.-- :The five left appendages are all nearly fully 
visible, even as far as their coxal articulations, as the left part 
of the head has adhered to the counterpart. A very small 
portion of three right appendages is also preserved, but in a bad 
condition. 

Le~t  appendages . - -Of  the first appendage or antenna, only 
two badly-preserved articulations are to be seen. The second 
appendage or mandible, ending in a sharp and straight spine, 
is much better preserved, and shows six articulations. The third 
and fou~h appendages or maxillm are even in bet~r condition, 
with Six articulations, the terminal spine wanting. The fifth 
appendage or swimming-foot i s  fairly well preserved, with six 
articulations. The last appendage, being the torminal palette, is 
long and narrow, with a rounded exh'emity. No trace of spines 
or spinelets is to be found on any of the articulations, and these 
articulations present a perfectly rectangular outline, every one 
exhibiting along its posterior border a narrow but well-marked 
knob (PI. LIII ,  fig. 3). Some of the articulations bear also a 
longitudinal and median ridge; but I am somewhat uncertain 
whether this ridge is not an accidental folding of the carapace. 

R i g h t  appendages . - -Only  one or two articulations of the 
first thine right appendages are preserved. 

Comparison of the New Eur?/pterus with other Species. 

Several Carboniferous Eurypterids have been described, ranging 
throughout the whole sequence of the period. To allow of com- 
parison, I will first give shor~ diagnoses of the known Carboniferous 
species ; and, in order to illustrate their evolution in time, I propose 
to arrange these diagnoses according to the geological age of the 
fossils. Moreover, if one takes into account the characters of the 
various species, it becomes possible to draw three divisions in the 
series, corresponding closely with the geological range. 

2 v 2  
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F i r s t  division.--This division comprises the Lower Car- 
boniferous Eurypterids. All, except the American species, are 
large Merostomata quite different from the other Carboniferous 
species, and much more closely allied to the Devonian Euryp~rids. 

1. :Em~TTterus scouleri(Woodward, 1872). A large and 
peculiar species. Head semicircular, smooth and uniform. Eyes 
exceedingly small. Thoracic body globular. Powerful swimming- 
foot with broad terminal palette. This, the:oldest known Car- 
boniferous Eurypterid, has been found in the freshwater limestone 
of Burdiehouse, near Edinburgh, Calciferous Series, Lower Car- 
boniferous. I t  was also recorded by Salter (1863) from the 
Coal Measures of Port Hood, Cape Breton (Nova Scotia), without 
any precise indication of its geological level, but it may be of 
Lower Carboniferous age. 

2. ~EuryTterus scabrosus. Also a large species. Head very 
scabrous. Appendages long and slender; articulations provided 
with long and sharp spines. First thoracic segment wider than 
the others. Third thoracic segment presenting two spines on each 
latero-pesterior angle. From the Lower Carboniferous of Glen- 
eartholm, Eskdale (Woodward, 1887). 

3. Eury. pterus pennsylvanicus. A small species. Head with 
a marginal ridge close to the border. Eyes small. Ellipsoidal 
node close to the posterior and straight border of the head. 
Latero-posterior angles of the head provided with spines pro- 
jected backwards and outwards. I t  has been discovered in the 
Pithole Shale, Venango County (Pennsylvania), and doubtless 
belongs to the same geological horizon as both the foregoing species 
(Hall, 1884). By its size and characters it is, however, more 
closely alhed to the following division. 

Second division.---Eurypterids from the Coal Measures 
(Wes~halian). They are usually of small size. Their cephalic 
shield is more complicated and more richly ornamented, and the 
powerful terminal palette of the swimming-foot is reduced to a 
long and narrow paddle. 

4. Eurypterus mazanenMs. Large species. Thoracic segments 
perfectly straight, the last one displaying spines of a very special 
shape. No sudden change of width between the thorax and 
the abdomen. Posterior border of the terminal palette of the 
swimming-foot markedly indented; articulations of the append- 
ages long and slender. I t  has been found in the Lower Productive 
Coal Measures of Grundy County (Illinois), U.S.A. (Meek & 
Worthen, 1868; Hall, 1884). 

5. YEurypterus du~nonti, sp. nov. In view of its geological 
horizon, the new Belgian Eurypterid should come in here. I t  
has been found in the lowest beds of the Middle Coal Measures 
of the Campine Coalfield (Belgium). 

6. YEurypterus ~nansfleldi. Small species, though of variable 
size. Head semi-oval, but broader than long. Thorax globular. 
Sudden change in width of the segments between the thorax 
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and the abdomen. Terminal palette of the swimming-foot 
narrow, long, and having a rounded end. Thoracic segments 
spiniferous, with margins showing distinct sh4~ (Hall, 1884). 
I t  comes from the shale below the Darlington Cannel-eeal, 
Alleghany River Series, Cannelton, Beaver County (Penn- 
sylvania). 

7. ~Eurypterus stylus. Small species, globular, thoracic seg- 
ments quite straight. Marginal processes o f  the thorax striated. 
Eyes very small. No spines on the latero-pos~erior angles of 
the cephalic shield (Hall, 1884). From the same horizon as the 
last-mentioned species. 

8. Eurypterus moyseyi. Small and globular species, with a 
well-ornamented head. Eyes small. Thoracic body with very 
small spines or without any at all. Terminal palette of the 
swimming-foot long; narrow, and ending in a point (Woodward, 
1907). From the Top-Hard coal, Middle Coal Measures, Ilkeston 
(Derbyshire). 

9. JEurypterus derbyensis. Small species, not globular, but 
slender. Eyes slnall. :No spines on the thoracic segments. A 
row of marginal spines along the posterior border of each ab- 
dominal segment (Woodward, 1907). From the same locality 
as the foregoing species. 

It  is difficult to ascertain the correlation of the geological 
horizons of all the foregoing species of the second division, but 
they all belong, I believe, to the Middle Coal Measures. 

10. Eurypterus wilsoni. Large species, much resembling E. 
mazonensis. Thoracic segments remarkably straight, either dis- 
playing very small spines or none at all. Head and abdomen 
unknown (Woodward, 1888). Dr. Woodward gives no information 
concerning the geological level of the specimen, which.is reported 
to have been found at Ludlow's Pit, Radstock. According to 
Mr. H. Bolt~n (1911), it is impossible to trace the precise horizon 
of the rocks of the RaAst~ck Collieries, because the spoil-heap 
is a connnon dumping-ground for rock from several pits: this 
is especially the ease with Ludlow's Pit. Moreover, that colliery, 
which began with working the Upper or Radst~ck Coal Measures, 
has since been sunk to the Lower or Farringdon Seri~s. But it is 
possible ~ that when the fossil was found, in 1888 or thereabouts, 
only the seams of the Upper Measures were being worked." At all 
events, this species belongs to the Upper Coal Measures (top of 
the Westphalian). 

Thi rd  division.--This division comprises the two most recent 
Eurypterids known. Both have thoracic segments exhibiting 
curious double overlapping spines. 

11. Eurypter~ts granosus. Small species. Thoracic segments 
arched, bearing double overlapping spines with rounded points. 
Anterior border of the abdominal segments showing a marked 
pad (Jordan & Von Meyer, 1856). I t  has been found in the 
Eisenbahn Sha~, near J~gersfreude, not far from Saarbriicken; 
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in the Middle Series of the Saarbriicken Coalfield. I t  belongs, 
therefore, to the lowest beds of the Stephanian or to the top of 
the Westphalian. 

12. Eurypterus imhofi. Large species, with a peculiar orna- 
mented cephalic shield. Eyes small. Only six thoracic segments, 
provided with the same double overlapping spines as E. gra- 
nosus. Sudden change in width of the segments between the 
thorax and the abdomen. Last thoracic segment displaying the 
same triangular raised area as the new species (Reuss, 1855). Up 
to the present it is the youngest Eurypterid described, for it has 
been found in the Lindheim Colliery, near Wilkirchen, in the 
Pilsen Coalfield (Bohemia). The strata of this coalfield are still 
Carboniferous by their flora, but their higher animal organisms 
are of undoubtedly Permian character. We may assume them 
to lie at the junction of the Carboniferous with the Permian. 

Undescr ibed  and F r a g m e n t a r y  Remains .  

1. Barbour has recorded the discovery in Nebraska of numerous 
well-preserved remains of Eurypterids" in strata at the junction 
of the Carboniferous with the Permian, according to Meek. 
Unfortunately, they have never been fully described and figured. 
From Barbour's very short description they seem to be very 
different from any other :Eu~7/pterus, and it  may be questioned 
whether they belong to the same genus (Barbour, 1912). 

2. Mr. Pruvost has described a thoracic or abdominal segment 
of a Eurypterus from the coalfield of the North of France, Meurchin 
Colliery, roof of the St. Augustin seam (Pruvost, 1911). 

8. Dr. Moysey has recorded the discovery of a single segment 
of an Arthropod, possibly belonging to a Eurypterus (Moysey, 
1910). I t  came from Brindsley (Nottinghamshire). 

4. James Hall  described, under the name of E.  Totens, a fossil 
from Pennsylvania without any indication of origin or of geological 
horizon, and so badly preserved as to be quite undeterminable. 

Compar ison  of the Ne~v Species wi th  the other  
Carboniferous  Eurypte r ids .  

The Belgian species, which one might  have expected to re- 
semble the contemporary and neighbouring British species, is, on 
the contrary, much more closely allied to the group of species 
from Pennsylvania, such as Eur~/pterus mansj-~eldi, .E. stf/lus, 
.E. pennsylvanicus, and more especially to E. mansg~eldi.1 I will 

1 One may explain this resemblance between a nlm~ls that lived in regions 
so far apart by the fact that E. manzfietdi existed, I believe, in England. 
Through the kindness of Dr. A. Smith Woodward, Keeper of the Geological 
Department of the Natural Histmry Museum, I have been maabled to study 
the remains of Carboniferous Eurypt~rids preserved in that Museum. Three 
specimens, registered I. 16539, I. 16540, I. 16541, collected by Mr. Hemingway 
at Horbury, Yorkshire (Hartley Bank Colliery, Old Hards Coal), bear more or 
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now compare the new Species with E .  mans~fieldi, the only one tha t  
could be confounded with it. 

R e s ' e m b l a n c e s : - - T h e  size and general aspect of both species 
are nearly the  same, as is also the ornamentation of the cephalic 
shield. T h e  abdomen is very similar, and many specimens of 
the  American crustacean figm'ed by Hal l  show thoracic seg- 
ments  with the same outline and the same median swelling as 
the Belgian one. There is a close resemblance in the form of 
the  appendages, and more especially of the swimming-feet. The 
articulations of the  appendages of both species have the same 
shape, with a pad on their posterior border. 

D i f f e r e n c e s . ~ T h e r e  are also many differences between the 
American JEuryjpterus and the Belgian one. 

H e a d .  The h e a d  of E .  mansjfieldi is more trapezoidal and 
narrower t0wards the front, while in the Belgian specimen it 
has a more quadrate outline and a broad front. The marginal 
ridge on E :  mansj~eldi is close to the border, while on the other 
there is a fiat margin between it and the border (see P1. L I I I ,  
fig. 1 , f ,  & fig. 2). The eyes o f E .  mansjTeldi are smaller. The 
posterior border of the Belg ian  species is undulat ing;  while it is 
perfectly straight  in E .  mans fieldi, 1 and does not embrace the 
first thoracic segment like in the specimen here described (P1. L I I I ,  
fig. 1, h). " 

T h o r a x . - - T h i s  is more slender in the Belgian fossil. I f  we 
judge by the plates illusta~ting Hall 's  paper, all the specimens 
represented (except tha t  of pl. iv, fig. 2) have only six thoracic 
segments instead of the seven segments of the Belgian crustacean. 
N0 trace of the tr iangular ridge so conspicuous on the last segment 
of the new species (Pl. L H I ,  fig. 1, b, & fig. 4) can be detected 
on a n y  specimen figm-ed by Hall.  The spines of the segments of 
_E. mans fieldi are always projected backwards and outwards, while 
those of the Belgian Eurypterid are projected backwards only. 
The marginal processes of the thorax of E .  mansfieldi show very 
distinct and peculiar striee on every specimen represented by 
Hall,  which is a proof tha t  this is not a character of the adult  
or  of  the large individuals. These stri~e are absolutely wanting 
in my specimen, l ike in any other ~Eurypterus (P1. L I I I ,  fig. 1, c). 
The first thoracic segment of the new species (P1. LI I1 ,  fig. 1, a) 

less resemblance to/~rypterus. One (I., 16541) displays an abdomen which 
seems to belong to E. mansfietdi and to bear a strong resemblance to the 
fossil represented in J. Hall's pl. v, fig. 3 (Hall, 1884). Its size is the same, 
and the segments are provided with similar long and remarkable spines pro- 
jocted backwards and outwards. The articulating surface of the segments is 
very broad, as in E. mansfie~di. Another specimen (I. 16540) shows the 
abdomen of another individual, the resemblance of which with the American 
species is not so well marked. 'Ihe third specimen (I. 16539) seems to belong 
to another kind of crustacean. 

f' This  is no~ true for t3ae specimen of pl. v, fig. 3 (Hall ,  1884), which seems' 
~o me Very different from the other individuals of E. mansfieLdi, even m o r e  
~tifferent than E. stylus and E. pennsy~vanicus are from E. mansfield,., 
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is absolutely di~grent from the corresponding one of the American 
specms. 

A p p e n d a g e s . - - T h e  knob or pad on the border of the art i-  
culations, which at  first sigt~t on small-scale drawings may seem 
very similar in both species, is a true knob in the Belgian t~ossil 
(P1. L I I I ,  fig. 3) ; while in E .  mans~eld i  i t  is but  a row of small 

�9 spiniferous nodes or spines, as we can see in the enlarged drawings 
of this knob given by Hal l  (pl. iv, figs. 3 &. 4), The terminal 
palette of the swimming-foot of ~?. mansfleldi, even in the 
smallest individuals, shows on the posterior border a well-marked 
spine, which is want ing in our specimen (P1. L I I I ,  fig. 1, j ) .  

Moreover, the Belgian fossil is very easy to distinguish from any 
of the other Carbonifel~ous and Devonian EuD'pterids. Therefore, 
I believe tha t  all those dit~erences from E.  mansfieldi indicate tha~ 
the Belgian fossil belongs to a new species, for which I propose the  
name ~ u r y p t e r u s  d u m o n t i .  I t  seems to me a duty  to give 
to the first new fossil described from the Campine Coalfield the 
name 1 of the eminent mining engineer and professor whose science 
and tenaci ty endowed Belgium with tha t  new and rich coalfield. 

JE. dumonti was found in the cores of No. 32 boring, Mechelen- 
sur-Meuse, a t  the depth of 435 metres (1,427 feet), above a thih 
seam of coal which belongs to the Middle Coal Measures, abou~ 
midway in the ' great barren measures '  ( '  grande stampe stSrile ') 
of the Campine Coalfield. According to the treatise tha t  I have 
published on this  coalfield (Stainier, 1911), this seam would be 
about 570 metres (1870 feet)  above the top of the Millstone Grit.  
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EXPLANATION OF PLATE LHI.  

Fig. 1. (Enlarged 3 times.) 
a ~ first thoracic segment; b ~ last thoracic segment, with its 

triangular upraised area : c -- marginal spiniferous processes, without 
strim, of the segment ; d ~ granules on the carapace ; e ---- articu- 
lating surface of the thoracic and abdominal segments ; f ---- marginal 
ridge of the cephalic shield ; !7 -- right eye ; h -- protruded latero- 
posterior angles of the shield ; i ----- hollows corresponding with the 
basal joints of the ectognaghsj jr-_~ swimming-foot, showing the 
terminal palette with the rounded and regazlar outline of its end ; 
k ----- U-shaped ridge. 

2. (Enlarged 5 times.) Margina..l'ridge of the cephalic shield. 
3. (Enlarged 6 times.) First  appelidage, to show the knob or pad on the 

posterior border of the articulation. �9 
4. (Enlarged 4 times.) Triangular upraised area of the last thoracic 

segment as seen from the left, to show i~s slopes. 
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