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Preface. 

The bulk of the material on which this memoir is based belongs to the 
Geological Survey of Sweden, and the greater part of it has been collected 
by the writer from all areas of Sweden, except Lapland, in which Middle 
Cambrian deposits are accessible . N umerous borings carried o ut by the Geo
logical Survey in later years in order to gain doser information about the 
alum shales from an economic point of view have added materially to our 
knowledge also of the Middle Cambrian fauna and stratigraphy, particularl y 
of those areas in which this series does not crop out or where exposures do not 
exist. Further, the writer has had the advantage of using the collections of the 
Paleozoologica J Department of the State Museum of Natural History and the 
Geological-Mineralogical Institution of the Unive rsity of Lund . The writer 
tenders his sincere thanks to the Diredors of these museums for their courtes y 
in placing the collections at his disposal. 

The illustrations of the Agnostidea published by Angelin, Linnarsson , 
Tullberg, and other earlier authors, were reproduced from drawings which 
were not always as good as might be desired, and an endeavour was therefore 
made to obtain photographic pictures. The writer tried to identify, as far 
as possible, the originals used by the authors for re-illustration of lectotypes , 
and if the syntypes could not be found and appeared to be lost, topotypes 
were figured .  Quite a number of specimens are illustrated of most of the species , 
this because of the individual variability being fairly great in practicall y 
all agnostids that occur in any abundance. 

Very little of the foreign scientific literature published during the recent 
war is as yet available in the Swedish libraries, which may serve as an exc us e  
if some recent works on the Agnostidea are not commented upon in the presen t 
memoir. 

Geological Survey of Sweden, April I946. 



Stratigraphy of the Middle Cambrian. 

The lo wer boundary of the Middle Cambrian is as a rule strongly p ronounced 
in Scandinavia , faunistically and lithologically, and in the southern and south
western areas the lowest part of the series is lacking. But in the Mjösen district 
of Central Norway there are found transition beds in which Lower and Middle 
Cambrian forms are mingled (Kiaer, rgr6), and in a boring profile at File 
Haidar , Northern Gothland , the boundary is lithologically obscure (Thorslund 
& Westerg ård , 1938) . The upper boundary is not very well defined , the zone 

of Lejopyge laevigata merging into that of Agnastus pisiformis . As regards 
the lithology the two lower stages display a varying development in different 
areas , whereas the uppermost stage is in all areas made up of black or da rk
brown alum shale with lenses and thin layers of stinkstone ,1 sometimes partly 
or in its entirety replaced by a thin phosphoritic calcareous conglomerate , the 
Exporreda conglomerate . 

The Middle Cambrian is divided into the following stages and zones.2 

1 Stinkstone is used for the Swedish term "orsten", a fine- or  coarse-crystalline, often columnar, 
rarely dense, dark limestorre which, when pulverized, gives off an odour resembling that of pe
troleum. 

• In a recent paper by Kaj Hansen (1945 , p .  51) the complete development of the Middle Cambrian 
of Seandinavia is s tated to comprise the following zones : 

Zone with Lefopyge laevigata 
Paradoxides jorchhammeri 
Paradoxides davidis } 
Liostracus linnarssoni Tessini Zone 
Ctenocephalus exsulans 
Paradoxides oelandicus. 

As regards the range and geographic distribution of the index fossils used by Hansen thefollowing 
comments may be made. 

The zone of C.  exsulans forms part of our zone of Ptychagnostus (Triplagn.) gibbus. According 
to the present writer's experience the former species is confined to a thin layer in which i t is common 
in Scania, on Bornholm, and on Öland, bu t from other Scandinavian areas with the gibbus zone 
accessible only a few fragments are known from one locality in Norrland (Hillsand, Northern 
Jämtland) and from the Mj ösen district in Norway (Strand, rgzg ) .  It is not recorded by Brögger 
(r878)  from the Olso district, nor has it been met with in Västergötland, Östergötland, and Närke. 
Thus C. exsulans seems to be absent or rare in most Scandinavian areas and is thus no very expedient 
index fossil in a stratigraphic scheme applicable to the whole of Scandinavia. 

The zone of �Liostracus>> linnarssoni approximately earresponds to the upper part of Zone BI 
and Zones B z and 3· Distinct forms seem to have been identified as »L� linnarssoni, however, 
hence the range of the true linnarssoni is so far not ascertained. This and allied forms except »L.• 
aculeatus are as a rule infrequent in Sweden. 

In parts of the Middle Cambrian of Sweden specimens of Paradoxides are rare and the frag
ments found are usually not identifiable with full certainty as to the species. Accordingly, the present 
writer has founded the division of the i\1iddle Cambrian chiefly on the agnostids, which are beyond 



8 A. H. WESTERGÅRD. 

C. Paradoxides forchhammeri stage 

3· Zone of Lejopyge laevigata 
2. Zone of Solenopleura brachymetopa (Andrarum limestone and, in the 

quanies at Andrarum, the immediately underlying layers, i. e. a 0.3 m 
thick shale bed and a discontinuous thin bed of stinkstone, the so-called 
Hyolithes limestone) . 

I. Zone of Ptychagnost�ts (Triplagn.)  lundgreni and Goniagnostus nathorsti. 

B. Paradoxides paradoxissimus stage 

4· Zone of Ptychagnostus (Ptychagn. ) punctuosus 
3· >> >> Nypagnostus parvi/rons 
2. >> >> Tamagnostus fissus and Ptychagnostus (Ptychagn . )  atavus 
I. >> >> Ptychagnostus (Triplagn. )  gibbus (inclusive of the limestone 

layer with Ctenocephalus exsulans) .  

A. Paradoxides oelandicus stage 

2. Zone of Paradoxides pinus 
I. >> >> Paradoxides insularis. 

It may be observed that the zones are less sharply delimited in the Middle 
than in the Upper Cambrian, the leading fossils having a less restricted range 
in the former than in the latter series .  

The above classification is the same as suggested by the present writer in 
I936 for Stage A and in I942 and I944 a for Stages B and C. The only amend
ment made is that two index fossils are given for Zone C I - as is the case 
also in Zone B 2 - the reason being that in some areas or localities one of 
the species predominates and the other is rare or even absent, and in other 
areas conditions are reversed. As regards the frequency of the index fossils 
of Zone C I, the following facts may be adduced. 

At Andrarum, where this zone was made accessible by excavations and proved 
to be thicker than at other localities in South-Eastern Scania, Ptychagnostus 
(Triplagn.) lundgreni and Goniagnostus nathorsti occur associated, the former 
being somewhat more common than the latter, and have, broadly speaking, 
the same range. The former appears sparsely already in the uppermost part 
of Zone B 4 and ranges into the lower part of Zone C 2, but has not been found 
in the Andrarum limestone proper. The latter has not been observed below 
the base of Zone C I and ranges into the Andrarum limestone, where it is very 

comparison much more common than other trilobites and as a rule occur in a state of preservation 
that allows of a safe identification. 

According to Hansen (p. 53) the zone of Par. davidis is faintly developed on Öland. »Only very 
few of its fossils are known, some from the upper part of the Tessini sandstorre and others from 
the Exporrecta Conglomerate.& As far as the present writer is aware no species confined to that 
zone is so far known from Öland (Westergård, 1 944 b). 

The Middle Cambrian under Gothland, which is known from two borings, is stated by Hansen 
to belong to the <Elandicus and parts of the Paradoxissimus beds. However, the cores have not 
yielded a single species distinctive of either the upper part of the former or any part of the latter 
beds, and in the Visby core, bu t 21 mm in diameter, Ellipsocephalus polytomus, one of the leading 
fossils of the <Elandicus beds, occurs 0.3 m below the Cambrian·Ordovician boundary. Thus i t 
seems to the present \vriter more reasonable to presume that not only the Paradoxissimus beds 
but also the upper zone of the <Elandicus beds are missing in the cores. 
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rare, however. In the strata at other localities in Sonth-Eastern Scania (see 
below) , which because of their fossils and stratigraphic position should be 
considered contemporaneous with at least part of Zone C r at Andrarum, 
G. nathorsti is often common and Pt. (T.) lundgreni sometimes absent . Condi
tians are the same in Northern Sweden. The last-mentioned species has so far 
been found at but one locality, viz. Vedjeön in Northern Jämtland, and is 
there not associated with G. nathorsti, which, on the other hand, is fairly 
common at several localities in Northern Jämtland, Ångermanland, and 
Västerbotten.1 

Below is given a brief review of the stratigraphy and lithology of the Middle 
Cambrian in the different areas of Sweden. 

S c a n i a. - In this province the Par. oelandicus stage is in all prohability 
absent. The two upper stages are developed as alum shale with scattered 
stinkstone lenses and two interstratified thin layers of gray (or black) lime
stone, viz . the Andrarum limestone and the Exsulans limestone, the former 
o. 6-r. 2 and the latter usually less than o. 5 m thick. The total thickness is in 
Sonth-Eastern Scania about 20 m and at Södra Sandby, ro km E of Lund, 
it is estimated at about 30 m. This figure is approximately the same as that 
recorded by Brögger (r878) from the Oslo district, about 26 m. It is higher 
than in any other area in Sweden in which the thickness is known for certain, 
and much higher than on Bornholm where it is about 4 m. Owing to tectonic 
disturbances no safe figures for the thickness can be obtained in Northern 
Sweden and in the Mj ösen district in Norway. 

In the sections at Andrarum and in a boring profile at Gislövshammar, 
8 km SSE of Simrishamn (Westergård, I944 a) , the sequence in the two upper 
stages seems to be complete, though at a few localities mentioned below there 
is a very small break immediately below the Andrarum limestone. 

At K i v i k s-E s p e r ö d, rs km NNW of Simrishamn, only minor parts 
of the Middle Cambrian are accessible. The Andrarum limestone, which 
lithologically and faunistically agrees with the layer at the type locality, is 
immediately underlain, and grown together with, a thin stratum of stink-

1 Grönwall recorded Goniagn. nathorsti from the upper part of the Par. davidis zone on Bornholm, 
i. e. from a stratum which because of its strongly reduced thickness was included in that zone 
bu t should probably be correlated with our zone C r. On the other hand, the species seems to have 
a samewhat greater r ange in Norway and Northern Sweden. Thus i t appears already in the oldest 
strata of the Par. rugulosus zone in the Oslo district (Brögger, 1878), and i t has been found assoc
iated with Par. paradoxissimus or a closely related form at one locality in Ångermanland. Whether 
the species occurs in Great Britain has not been ascertained as yet, and in such a case it  should 
appear at the top of the Upper Par. davidis zone, where it must be very rare (Illing, 1916). At all 
events, according to the present writer's experience, the species is common in Sweden only in 
the strata between zones B4 and Cz. 

In New Brunswick, Canada, G. nathorsti is stated to occur in a formation �probably equivalent 
in age to the younger beds of the Paradoxides hicksi zone, and possibly to the oldest beds of the 
Paradoxides davidis zone>> (Howell, 1937 b, p. 87). Accordingly the species seems to appear earlier 
in the western than in the eastern part of the North Atlantic Basin and to be one of the leading 
fossils in older beds in America than in Europe. Also in Australia forms closely allied to- one of 
them possibly identical with - the Scandinavian species are recorded from beds correlated with 
the davidis zone {Whitehouse, 1939). 
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Text-fig. r .  Section through the l\'liddle Cambrian at Baskemölla, 5 km NNW of Simrishamn, Scania. 

r. Gray, slightly quartzitic Lower Cambrian sandstone. - 2. Greenish gray, glauconitic Lower 
Cambrian sandstone. - 3- Alum shale with stinkstone !enses; zone of Ptychagnostus (Pt.) punc
tuosus. - 4- Gray Andrarum limestone. - 5. Alum shale with stinkstone !enses; zone of Lejopyge 

laevigata. - Fr,  Fz. Fault lines. 

stone rich in fossils . Goniagnost�ts nathorsti, Diplagnost�ts planica�tda bilobatus, 
and Peronopsis fallax ferox predominate; Ciceragnostus cicer is fairly in fre
quent, and Phalacroma marginatum, Ph. glandiforme, and Peronopsis pusilla 

are rare . This faunule thus contains members o f  Zones B 4 and C I, which 
are not separated at this locality . 

At B a s k e m ö 11 a, 5 km NNW o f  Simrishamn, the upper part o f  the 
Middle Ca mbrian , Zones B 4-C 3, has been sunk by faults into the Lower 
Cambrian san dstone and is accessible on the very shore . The comple x, whose 
dip is about goo and strike E-vV, is made up o f  a lower 4 m thick shale bed, 

l l 

Fossils in some stinkstone lenses at Baskemölla, Scania. 
p= predominant r = rare (maximum two specimens) 

-- - -
i Part! y grown into the Lower shale bed 

Zon e B Andraru m  Limestorre 
4 

Peronopsis fallax ferox . . . . . . . . . .. .. . . 
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l) pusilla . . · · · · . . .. · . . . . . . . · 
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cicer o o • • • • • • • • • • • • • • • • •  

Phalacroma (resectum?) . . . . . . . . . . . .. . 
Paradoxides da vid is • • • • • • • • • • • • • • • •  o .  

S chmalenseeia acutangttla sp. n. • • • • • o • 

l'olyphyma angelini armata . . . . . . . . . . . 

Hyolithes socialis . . . . . . . . . . . . . . . . . . . . 

)) cf. temtistriatus ............. 
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the Andrarum limestone, and an upper shale bed not reaching above sea level. 
In the lower shale bed a single limestoneJens in situ (No. 5 in the table, p. ro) 
was found o. 7 m below the Andrarum limestone, and the loose lenses repre
sented only Zones B 4 (No. 1-4) and C 3, those from the latter zonerich in 
Lefopyge laevigata and Aluta primordialis.1 Thus we may conclude that the 
lower shale bed in its entirety belongs to the former zone. 

At the lower surface of the Andrarum limestorre were observed five small 
lenses of stinkstone partly grown inta the limestone, all belonging to Zone 
C r. Their bedding planes were either angulate or perpendicular to that of 
the Andrarum limestone, thus indicating a gap between Zones C r and 2, 
which obviously is unimportant, however. 

Along the shore between B r a n t e v i k and G i s l ö v s h a m m a r, SSW 
of Simrishamn, the lVIiddle Cambrian crops out, though only Zone B r reaches 
above sea level. Pebbles and boulders of the series occur abundantly on the 
beach, however, and those of stinkstone are common particular ly r-r. 3 km S of 
Brantevik and 0.6-r.o km N of Gislövshammar. More than r ooo stinkstone 
boulders representing the who le of the Middle Cambrian at this locality have been 
thoroughly examirred by the writer. Except those of Zone B r they were as a 
rule poor in fossils. The fauna of some of them is listed in the following table. 

In a bo ring at Gislövshammar (Westergård, 1944 a) no break was observed 
(except that the CElandicus beds are absent). Zone C r was about 0.5 m thick 
and yielded but few specimens of Ptychagnostus (Triplagn.) lundgreni. However, 
I km N of the boring place two boulders were found made up of Andrarum 
limestorre grown tagether with stinkstone rich .in Ptychagnostus (Pt.) punc

tuosus and other species distinctive of Zone B 4 (see G ro6 in the table). Thus 
Zone C r must be absent at same place in the neighbourhood of Gislövshammar, 
and the gap immediately below the Andrarum limestorre indicated in the 
sequences at Baskemölla and Kiviks-Esperöd is there more strongly pronounced. 

O l a n d. - The Par. oelandicus stage has a greater thickness and is more 
fully developed on Öland than in other areas of Sweden. In ascending order 
it is built up of dark-gray or black arenaceous shale, greenish gray more or 
less arenaccous shale, and greenish gray usually soft shale, al l of the beds 
with scattered lenses or discontinuous thin layers of impure limestone. The 
total thickness has been stated to be 57 m (?) in a boring seetian z. s km S 
of Borgholm,2 decreases from there to the south, and probably also to the 

1 In the explanation of the map-sheet Simrishamn Agnastus [Glyptagnostus] reticulatus ANG. 
is the only species recorded from the upper shale bed.  However, the specimen on which this s tate
ment was founded is a poorly preserved cephalon of Ptychagnostus (Pt.) punctuosus and may 
ori ginate from the lower shale bed. 

2 In the boring, which was made by percussion drill, the Paradoxissimus beds were stated to be 
r z m and the <Elandicus beds 57 m. However, the former figure is bu t the half of the one recorded by 
Tullberg from the cliff at Borgholm Castle and the latter figure is higher than might be expected 
from known conditions at Borgholm (Westergård, 1929,  1 936) . Probably i t was not possible to fix 
the boundary between the units with certainty. If we presume that the Paradoxissimus beds have 
about the same thickncss at the boring and at Borgholm Castle - which is made probable by ;:. 
recent core boring on the eastern coast at Skärlöv revealing the thickness of the unit to be zo .L x 
m at that locality- the <Elandicus beds would be about 43 m, which may be more reasonable. 
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Fossils in stinkstone boulders on the beach S of 

p = predominant r = rare 

Eodiscus punctat us sca.nicus . . . .. . .. . ... . ... . .. . . .  . 

Condylopyge spinigera . . . . . . . . . . . . ... . . . . . . . . . . .. . 

Per01wpsis fallax . .. . . ............... . . . . .. . .. . . . 
fallax depressa . .. . ... . .. . ... . . .. . . ... . . 

fallax ferox . . .. . . . ........... . .... . .. .  . 

cylindrica . . .. . .... . . ........ . . . . . .. . .  . 

scutalis . . . ... . ... . . . . ... . . . . . . . ... . . . . 

Pttsilla . . . . . . . . . . • . . • . . . • . . . . . . . . . . . . . .  

Hypagn. parvi/rons ... . . . . . . .. . . .. . . . . . . . . .... . . . 

parvijrons mammillatus ... . ... . . . . . . ... . .  . 
t runcatus f. I . . . . . . . . . . . . . . . . . • . . . . . . . . .  

nepos . .. . . . . . . . . . . . . . .... . . . . . . . ... . . .  . 

Cotalagn. lens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

lens claudicans .. . . . . . . . . ... . . . . . . . . . . . . 
Tomagn . fissus .. . . . . . .. . ... . .. . .. . . . . . .. . . . ... . . 

perrugatus . . . . ..... . . . . . . . . .. . . . . . . . . . .  . 

cf. corrugatus . . . . . ............ . ..... . . .  . 

Diplagn. planicauda bilabatus . . . ... . . . . . . . .. . ... . . 

Ptychagn. (Triplagn. )  praecurrens . . . . • . . . . . . . . . . . . .  

gibbus . ... ......... . .. . . ... . . 

hybridus . .. .... . ... . . . . ... . .  . 

convexus ... . .. . .... . ... . . . .  . 

elegaJtS . . . ...... . . . . .. . . . .. .  . 

elegans laevissimus . . . . . . . . . . . 1 
lundgreni .. . . . . . ... . . .. . . . . .  . 

(Ptychagn. ) atavus . . . .. . . . .. . .. . . . .. . . . . . 

punct uosus . . . . . ..... . . . . . . .. . 

p unctuosus af!inis . . . .. . .. . .. . 
Goniag1·1. nat horsti . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .  

se attetts is . . . . . . .. . .. . ... . . ... . . . . . . . ... . 

Doryagn . incert us . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 

Ciceragn. cicer . . . . .. . . . . . . . .. . . . . . . ... . .... . .. . . . 

Phalacromct scanicum . . . . . . . .. . . . ..... . . . . . . . . . . . . 

resect·um . . 

•AgnostuS>> sp. 2 . . . . . . . • . . . . . . • . . . • . . . . • . . . • . . • .  

sp. 3 ............................... . 
Schmalenseeia acutangula sp. n . . . . . . . . . . . . . . . . . . .  . 

Paradoxides paradoxissi mus .. . . . ... . . . . . . . . . . . . . .  . 

cf. hicksi i  . . . . . . . ... . ... . .. . . . . . . . . . . 

Ctenocephalus exsulans . . . . . . . . . • . . . . . . . . . . . . . . . . .  

Bailiella i mpressa .. ..... . .... . . ..... . . . . ... . .... . 

Solenoplettra parva . . . ..... . . .. . .. . ..... . .... . . . . . 

•Liostractts. aculeatus . . ... . . . . . . .. . . . . .... . . . . . .  . 

Zon e 
B I 

r 

+ 

+ 

+ 
+ 

+ 

p 

r 

r 

r 

+ 

linnarssoni . . . . . . . . . • . . . . . . . . . . . . . . . . + 
cf. linnarssoni . . . . . .. . . . . . . . . . . . . . . . . 

Hyolithes soc.ialis . . . . . . . . . . . . ... . .. . . . . . ... . . . . .  . 

cf. socialis ... . . . . ..... . ... . ........ . .. . 

A crot·reta cf. schmalenseei . . . . . .. . . . . . ........... . . 
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1 B!aGk calcareous shale grown together with gray Exsulans J;mestone; the fauna of the 
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Brantevik (B} and N of Gislövshammar (G), Scania. 

(maximum two specimens) 

l Zone B 3 l 
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north . Both zones are developed on the middle and southern parts of the 
island, but at the Northern Point the upper seems to be absent . A detailed 
account of the stratigraphy and fauna of the stage was published by the 
present writer in 1936. 

The Par. paradoxissimus stage is initiated by a thin calcareous conglamerate 
rich in Aerothe/e granulata, which is covered by a o. 1-o . z  m thick stratum 
of dark- or light-gray arenaceous limestone or calcareous sandstone with 
Ctenocephalus exsulans and Ptychagnostus ( Triplagn.) gibbus, thus belonging 
to Zone B r .1 The bulk of the stage immediately overlying the latter layer 
varies samewhat lithologically; it is built up of gray more or less calcareous 
thin-bedded sandstone with interstratified laminae and thin strata of shale . 
Parts of it are accessible at some localities and have yielded a poor and mono
tonous fauna. Although none of the index fossils characteristic of Zone B z 
have been found, it should probably be parallelized with that zone. 

At Degerhamn and a locality 4 km farther to the south the sandstone termi
nates in a thin sandstone conglamerate in whose matrix Hypagnostus parvi
/rons and the subspecies mammillata are the predominant forms. The conglo
merate is accordingly referable to Zone B 3, in which there is tentatively in
cluded also the overlying barren layer of black or dark-gray shale and stink
stone. Thus this zone is poorly developed on Southern Öland; in the neigh
bourhood of Borgholm and farther to the north it is absent . 

No evidence so far known indicated Zone B 4 to be present on Öland (Wester
gård, 1944 b) . 

As mentioned above the total thickness of the Paradoxissimus stage is 
about z6 m in the cliff at the ruined Borgholm Castle (Tullberg, 1882) , and in 
a recent core boring on the eastern coast at Skärlöv, 52 km S of Borgholm, 
it is zo + x m. The thickness decreases from the neighbourhood of Borgholm 
northwards. At the Northern Point the Middle Cambrian crops out in a sub
marine cliff, and by the aid of the boulders on the shore J. G. Andersson (18g6, 
pp . 37-41) reconstructed the sequence. As he found boulders of a brecciated 
rock with pieces of limestone of the CElandicus beds cemented by stinkstone 
yielding Agnastus pisiformis, but no boulders of sandstone from the Paradoxis
simus beds, he concluded that the latter are absent in this section. However, 
according to the present writer's researehes at this locality boulders of Para
doxissimus sandstone are not lacking, though they are rare, and thus it seems 
more likely that the total thinning out of Stage B takes place only at some 
distance N of Öland. 

The Par. forchhammeri stage has a maximum thickness of o. 5 m (in a boring 
on the Southern Point) . On Southern Öland it is usually represented by the 
Exporrecta conglomerate, a thin discontinuous layer with nodules of phos
phorite and pebbles of stinkstone, usually barren but sometimes yielding 
A gnastus pisiformis, in a calcareous matrix crowded with fossils. The fauna 

1 A sample of this rock from the shore 4 km S of Mörbylånga proved to contain 6 I . ' % of CaC03 
and 36. 5 % of quartz grains and sil t; another sample from the shore 2 km E of Borgholm yielded 
6I. 6 and 34· o % of the respective components. Cf. Wiman, Igo6, p .  287. 
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proves that the conglamerate replaces Zones C 2 and 3 (no form confined 
to C I has been observed) , and, as A. pisiformis appears in the pebbles and 
is often common in the matrix too, the sedimentation of the conglamerate 
obviously continued into the early pisiformis phase. Between Äleklinta and 
Djupvik, I2 and I8 km NNE of Borgholm, there occurs a thin discontinuous 
conglamerate at the boundary between the Paradoxissimus sandstone and a 
stinkstone layer with A. pisiformis. The matrix, a calcareous sandstone, is 
crowded with pebbles of sandstone and shale like the rocks in the underlying 
layers and of stinkstone. Fossils are very rare; A. pisiformis and fragments of 
brachiopods (Acrothele and ? Oligomys exporrecta) in the matrix indicate that 
this conglamerate should be correlated with that on Southern Öland. - A 
conglamerate covering the Paradoxissimus sandstone at Horn Point farther 
to the north has yielded Lejopyge laevigata (rare) in addition to species from 
the Olenidian and the D ictyonema zone, and it thus replaces a much larger 
series of deposits than the one just mentioned. 

G o t h l a n d. - The Cambrian sequence under Gotbland is known from two 
deep borings; at Visby (Hedström, I923) and File Haidar, 8 km W of Slite, 
(Thorslund & Westergård, I938) . Of the Middle Cambrian but Zone A I is 
developed. It is built up of alternating layers of gray more or less areanaceous 
shale and white fine-grained sandstone, shale being predominant in the Visby 
profile and sandstone in that of File Haidar. The thickness is in the former 
35·  r and in the latter 3 1 . 4  m. The fauna is poor and monotonous. - This zone 
is directly overlain by the Asaphus limestone. 

Ö s t e r g ö t l a n d. - The uppermost stage is, or has been, accessible in 
a few alum shale quarries; the two lower stages are known almost exclusively 
from boulders and some recent borings, of which two in the eastern part of 
the area pierce the whole of the Middle Cambrian (Westergård, I940, I944 b) . 

The Par. oelandicus stage is made up of a very thin basal conglamerate 
covered by a greenish gray glauconitic and slightly phosphoritic and fairly 
coarse sandstone, dark-green glauconitic shale, and greenish, gray, and black, 
rather soft shales. The total thickness is 6 m. At least the upper half belongs 
to the upper zone, and no evidence so far known disproves that also the 
lower part should be included in this zone. 

Of the Par. paradoxissimus stage but the lowest zone is developed in the 
eastern part of the area; in the central part the second, and farther to the west 
also the third, zone are added. The fourth zone is absent . The rocks are made 
up of shales with sparse thin layers of sandstone and scattered lenses of impure 
limestone; in the eastern part light-coloured and in the central and western 
parts darker gray shales and black alum shale poor in organic matter prevail. 
The thickness of the lowest zone is 8-9 m; the total thickness of the stage is 
unknown. 

The Par. forchhammeri stage is built of a meagre and in its lower portion 
arenaceous alum shale with scattered lenses of stinkstone. A thin basal conglo-
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mera te appears at some localities. The fauna is poor and indicates that the third 
and probably also the seeond zone are represented. No species distinctive 
of the first zone has been observed.  The total thickness varies from 4· 3 to 
6. 4 m. 

V ä s t e 1' g ö t l a n d. - Cambro-Silurian deposits occupy four separate 
areas : Halle- and Hunneberg, Kinnekulle, Lugnås, and Billingen-Falbygden, 
the latter including Mount Billingen and a wide area around the town of 
Falköping. 

The Par. oelandicus stage is absent. 
The Par. paradoxissimus stage . - The Lower Cambrian sandstone is overlain 

by a bed which has a varying lithologic character at the various localities: 
it is made up of a dark-green conglamerate or light-green sandstone rich in 
glauconite and phosphorite, green glauconitic shale, and (at Hunneberg) 
black arenaceous and pyritic shale . This bed, which is o. z-r m thick, has 
yielded no fossils of stratigraphic value. It is covered by a meager black alum 
shale with stinkstone and sporadic very thin strata of greenish gray shale . 
Upwards the stage terminates in a practically continuous 0. 4--0. 8  m thick 
band of greenish, dark-gray or black stinkstone. The total thickness of the stage 
varies between 3 · 5 m (Kinnekulle) and 9 m (Eastern Falbygden) . The three 
lower zones are always present and the fourth zone is practically absent; 
at two localities, Hunneberg and Djupadalen, a few specimens of the index 
fossil of the latter zone have been found associated with forms distinctive 
of Stage C, and possibly occur secondarily. 

The Par. forchhammeri Stage. - In the areas of Kinnekulle and Billingen
Falbygden the stinkstone band forming the top of Zone B 3 is covered by the 
Exporreda conglomerate, a thin discontinuous stratum with pebbles of stink
stone and nodules of phosphorite in a dark calcareous matrix crowded with 
fossils, particulad y brachiopoda. The pebbles have only yielded fossils from Zone 
B 3; in the matrix forms characteristic of the Andrarum limestone, but none 
of the index fossils of the underlying zone, have been found. At a few localities 
the conglamerate merges into a light-gray slightly glauconitic limestone the 
fauna of which agrees with that of the former. The conglamerate is overlain 
by a bed of alum shale, more bituminous than the rock in Stage B, with scat
tered lenses of stinkstone. This bed belongs to Zone C 3, which in Falbygden 
has a fauna richer in species than in any other Scandinavian area. The total 
thickness of Stage C in the areas now disenssed is 2. s-4 m. 

At Hunneberg Stage C occupies the upper part (maximum 0.4 m) of a stink
stone layer whose lower part belongs to Zone B 3· Fossils distinctive of Zones 
C I-3 and a few specimens of forms from B 4 occur mixed. The rock is not 
distinctly conglomeratic; the fauna indicates, however, that the layer may 
have been formed during alternating phases of sedimentation and erosion. 

N ä r k e. - The Middle Cambrian is rarely accessible; nevertheless it is 
fairly well known due to numerous core borings made in recent years, some 
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of which have been described by the present writer (Westergård, 1940 ; 
1941 ) . 

The Par. oelandictts stage is made up of a I-3 m thick bed of a greenish, 
glauconitic and phosphoritic, coarse sandstone overlain by greenish gray 
glauconitic shale and greenish or light-gray soft shale or mudstone with lenses 
and thin layers of impure limestone. The total thickness varies between 7 
and 15 m and is greater in the eastern than in the western part of the area. 
More than the upper half of the stage belongs to the upper zone, and no evidence 
so far known indicates that also the lower zone may be represented. Litholog
ically as weil as faunistically the stage agrees with that in Östergötland except 
that interstratified dark-gray and black shales are absent in Närke. 

The Par. paradoxissimus stage - gray or greenish gray, usually soft shale 
with thin lenses and layers of impure limestone - is poorly represented. 
The thickness is in Eastern Närke o. 3-5 m and increases in the western 
part of the area to maximum 12 m, a figure which is uncertain, however, 
owing to numerous gliding planes angulate to the bedding plane . The fauna is 
poor and monotonous. In the eastern part of the area only the lowest zone is 
developed, and no reliable facts so far known prove that also younger strata 
may be found in the western part (cf. Westergård, 1940, p. 47, foot-note r) . 

Also the Par. forchhammeri stage is poorly developed. It has not been found 
to exceed r m, and is usually thinner. Sametimes the alum shale is replaced 
by a discontinuous and very thin conglamerate rich in Oligomys exporrecta, 
and at a few localities the stage is found to be absent. The relatively poor 
fauna seeros to indicate that the bed represents parts of the two upper zones, 
which in this area are not separated. No representative of the lowest zone has 
been observed. 

The No1'thern Baltic m'ea. - The Cambro-Silurian in the Southern part of 
the Gulf of Bothnia inclusive of the Bay of Gävle is almost exclusively known 
from pebbles and boulders . No definite proof of the presence of the Middle 
Cambrian has as yet been produced. Some boulders lithologically resembling 
the Par. paradoxissimus sandstone of Öland have yielded fossils w h ich ma y be 
of Middle Cambrian age, hut even if this is correct the Middle Cambrian 
series is of a certainty poorly represented in this area (cf. Westergård, 1939, 
pp. 49-52) . 

Norrland inclusive of Dalecarlia. - In Central Dalecarlia, i. e. the area 
around Lake Siljan, the whole of the Cambrian is absent , the basal bed of the 
Ordavieian - a phosphoritic conglamerate with Obolus apollinis ErcHWALD 
- being directly underlain by the Archaean. 

Along the eastern border of the Scandinavian Mountain Range Cambro
Silurian deposits crop out in a strip which is narrow in the south (Dalecarlia 
and Härjedalen) and the north (Lapland) , long stretches being in the former 
area concealed by thrust masses of older deposits; in Jämtland it attains a 
maximum breadth of about 100 km. The rocks are strongly pressed and folded, 
thrusts on a large scale have taken place, and masses of older strata are found 

2-4 62526. S. G. U. Str. C, N:o 477· rVestergå,·d. 
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to cover younger deposists. Thus autochtonous and allochtonous series occur, 
and in many cases it cannot be decided for certain which series is present . 

Fossiliferous Middle Cambrian is accessible at many localities, the sonthem
most in Dalecarlia and the northernmost in Southern Lapland (Västerbotten) , 
but nowhere is there a complete sedion through the whole of the Middle 
Cambrian. The series is in its entirety made up of alum shales with stinkstone 
poor iJJ. organic matter, and thus the lowest stage in Norrland differs to some 
extent lithologically from the stage in Southern Sweden. 

In S o u t h e r n J ä m t l a n d the Par. oelandicus stage has a thickness of 
at least 20 m. The bulk belongs to the upper zone, and a few boulders which 
have yielded Condylopyge regia indicate the presence of the lower zone too. 
At Brunflo, 15 km SE of Östersund, the stage mentioned is immediately 
overlain by a I to 2 m thick layer with Par. femtlandicus and very rare frag
ments of a form of the Par. oelandicus group, which is regarded as the basal 
stratum of the lowest zone of the Par. paradoxissimus stage. vV of Brunflo 
younger layers of the same zone occur. Of the overlying zones of the stage only 
the third has so far been observed in Southern Jämtland (Thorslund, 1940, p. 
102) . The Par. forchhammeri stage is represented by the Exporreda conglomera te 
to the east and by alum shale to the west. The fossils indicate the seeond zone. 

In N o r t h e r n J ä m t l a n d and A n g e r m a n l a n d the Par. oeland
icus stage is absent in the autochtonous and present in the allochtonous series, 
this according to Thorslund (1935) . The poor fauna found indicates the upper 
zone. Of the Par. paradoxissimus stage, which increases in thickness from SE 
to NW, the four zones are met with though not all of them at one and the same 
locality. As always seems to be the case in Norrland the Par. forchhammeri 
stage is represented by the Exporreda conglamerate farthest to the east 
and by alum shale with stinkstone to the west. At Aborrfallet, 2 km NW of the 
northern end of Lake Tåsjön, Ångermanland, the thickness is estimated at 
more than 10 m. The first and seeond zones are met with at several localities 
but it seems doubtful whether also the third zone is distinguishable in this 
area; at all events it is sometimes lacking. 

Recent researehes on the estern part of the Mountain Range in S o u t h e r n 
L a p l a n d (Västerbotten) were published by Kulling in 1942. The Middle 
Cambrian is rarely accessible as solid rock but boulders of disintegration in the 
place have been found at a great many localities. Of the Par. oelandicus stage 
the upper zone is present, the four zones of the Par. paradoxissimus stage have 
been met with at different localities, and of the Par. forchhammeri stage, which is 
sometimes developed as a phosphoritic conglomera te (with Oligomys exporrecta ?) , 
at least the seeond and possibly also the first and third zones have been identified. 

From N o r t h e r n L a p l a n d (Norrbotten) fossiliferous Middle Cambrian 
is so far unknown. However, also in this area fossiliferous late Lower Cambrian 
strata are overlain by black alum shales, the lower part of which are presurned 
to be of Middle Cambrian age. Nor have fossiliferous Middle Cambrian deposits 
been found in the western facies of the Cambro-Silurian, the so-called Köli 
Group, of the Mountain Range. 
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T r i l o b i t a e.  

Superfamily Agnostidea (SALTER, r86z) R. & E. RICHTER, I94L 

Beecher (r897) included A gnastus and >>Microdiscus>> (Eodiscus) in the family 
Agnostidåe, thereby recognizing the affinity between the agnostids and eodis
cids. Even though intermediate forms linking the groups tagether are unknown , 
the morphological similarities between them are strong ly pronounced, however , 
and make it highly probable that they arose from common ancestors, an 
opinion accepted by many but in later years opposed by others, in partciular 
by American students of trilobites . Of the latter Resser (1938 b, p. 47) goes 
farthest, regarding the agnostids as an independent >>subclass parallel to Trilo
bi ta>>, and, as the eodiscids are left in the trilobites, the agnostids have accord
ing to him nothing in common with the eodiscids . 

Jaekel (1909) divided the trilobites into two suborders , Polymera with six 
or more than six segments and Miomera with two or three segments in the 
thorax, the latter comprising the agnostids and the eodiscids. Of the latter 
group only the genus Eodiscus was as yet known at that time - as a well
known fact blind and having three thoracic segments. Later also eodiscids 
with eyes and facial suture were described: Pagetia WALCOTT (r9r6) and 
Hebediscus WHITEHOUSE (1936) , the former with two and the latter with three 
thoracic segments.  Hebediscus, whose genotype is Ptychoparia attleborensis 
SHALER & FoERSTE (r888) from the Lower Cambrian of Massachusetts, is 
>>more like a polymerid trilobite than any other member of the Miomera>> 
(Whitehouse, 1936, p .  8r) . As far as the present writer can see, it differs from 
the Polymera but in the smaller number of thoracic segments, a criterion 
which varies within many genera of this group and whose taxonornie value 
obviously was overestimated by J aekel. 

Recently R. & E. Richter (1941) subjected the Miomera to a close study 
as regards their relations to one another and to the Polymera. The separation 
of the agnostids from the trilobites is stated to be contradicted by the facts 
that >>die Agnostidae einerseits keine wesentlichen positiven Merkmale besitzen, 
die nicht auch bei anderen Trilobiten auftreten können, und dass ihnen ander
seits auch nichts fehlt, was nicht auch bei anderen Trilobiten vedoren gehen 
kann» (p. 19) . The authors emphasize that, in recent Arthropoda as well in 
the trilobites, there are examples incontestably proving that blind forms arose 
from eye-bearing ones whereas no evidence indicating an evolution in the 
reverse direction is known. Accordingly, Hebediscus must be considered the 
most primitive form of the eodiscids from which the blind Eodiscus arose, 
not vice versa as claimed by Whitehouse. Also the agnostids are supposed to 
be derived from eodiscids like Hebediscus. Further the authors state that 
there is no gap between the Miomera and Polymera as regards the number 
of segments in the thorax. Forms with four and five thoracic segments in the 
adult are known and, thus, >>ein ununterbrochener Zusammenhang auch in 
der Zahl der Rumpfglieder zwischen allen Trilobiten besteht» (p. zo) . The 
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distance between the agnostidean and non-agnostidean trilobites is conse
quently smaller than claimed by Jaekel, Kobayashi, Whitehouse, and others, 
and does not j ustify the former group being awarded rank of order or suborder. 
The homogeneity of the agnostids as well as of the eodiscids makes it natural 
to give the groups the rank of family and because of their morphological simi.,. 
larities they have been brought tagether in a superfamily, as suggested by 
Richter in 1932 . The name of the unit has been amended from Eodiscidea to 
Agnostidea, however, since Salter in r86z placed Agnostidae in the higher 
unit Agnostini and narned it ascendant. 

As the present writer considers the taxonomy advanced by R. & E. Richter 
to be in better accordance with our present knowledge of the trilobites than 
those giving the Agnostidae and Eodiscidae rank above that of family, it is 
followed in this paper. 

E o d i s c i d a e (COQUIN, 1896) RAYMOND, 1913. 

In this family Raymond included the following genera: 
Eodiscus MATTHEW, r896. Genotype: Microdiscus schucherti MATTHEW, r896. 
Goniodiscus RAYMOND, 1913. Genotype: A gnastus lobatus HALL, r847. 
Weymouthia RAYMOND, 1913 . Genotype: Agnostus? nobilis FoRD, 1872 . 
Goniodiscus differs from Eodiscus only in having ribbed lateral lobes in the 

pygidium, and it was suggested by Cobbold (1931) to be synonymous with 
Eodiscus, an opinion accepted by some later authors, but opposed by others. 
As the name Goniodiscus was occupied, Howell ( 1935 b) replaced it by 
Calodiscus, which Resser later (1937) replaced by Dawsonia HARTT, r868. 
The latter name has been used by subsequent American authors; according 
to R. & E. Richter it is an invalid >>Papierkorb-Name>>, however, as it was 
never published by Hartt and was rejected by himself. 

Pagetia WALCOTT (r9r6) was erected to receive forms of Eodiscidae charac
terized by eyes and facial suture . This genus and Dipharus T. H. CLARK (r923) 
were by Kobayashi (1935) placed in the family Pageti[i]dae, and in 1939 he 
included Eodiscidae and Pagetiidae in the seetian Eodiscidi of the order 
Agnostida. Dipharus is no valid genus, however, since it is a larva, possibly 
of Hebediscus, as made probable by Cobbold's researehes in Shropshire. 

Hebediscus WHITEHOUSE (1936) , based on Ptychoparia attleborensis SHALER 
& FoERSTE (r888) which Cobbold tentatively included in Pagetia, was by 

the author excluded from Pagetiidae, though he admitted >>that possibly 
Pagetia and Hebediscus are not far removed genetically>> (p. 8r) , and in 1939 
he placed the blind and eye-hearing eodiscids in the suborder Eodiscida. 

As mentioned above, R. & E. Richter (1941) included all eodiscids in the 
family Eodiscidae . The authors recognized but three genera, viz . Eodiscus; 
Pagetia, and Hebediscus. Weymouthia, with which Delgadoia VoGDES, 1917 
( = Delgadodiscus KoBA y ASHI, 1935) was proved to be synonymous, was 
considered a subgenus of Eodiscus. Another subgenus, Serrodiscus, was erected 
for forms distinct from the subgenus Eodiscus in the tail : pygidium long; 
axis long, multisegmentate (at least 8 + x  rings) ,  broader than the lateral 
lobe; margin tending to develop weak spines, usually directed downwards. 
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Recently Rasetti (1945) erected the genus Pagetides for a group of Lower 
Cambrian forms which differ from Pagetia >>in the longer and more distinct 
palpebral lobes, cephalic rim of less uniform width and with less distinct radial 
impressions, and in the lack of an axial spine on the pygidium>> (p. 312) . Rasetti 
also called attention to the fact that the imperfectly known Ptychoparia 
attleborensis from Massachusetts, has so far not been ascertained to be con
genetic with the better known Shropshire eodiscid identified as attleborensis 
by Cobbold (and Whitehouse) but later proved by Resser (1937) to be speci
fically distinct and called Hebediscus cobboldi. Thus Rasetti concluded that 
it is not certain that Hebediscus, which is based on Pt. attleborensis, is a genus 
of eodiscids. 

The Eodiscidae in the sense used in this paper may obviously be divided 
into two subfamilies, Pagetiinae and Eodiscinae, comprising sutured and non
sutured forms respectively; it is not necessary, however, and a new form de
scribed below links the groups together. 

Only the genus Eodisc�ts (inclusive of Calodiscus and Weymouthia, the latter 
of which was recorded from the Mj ösen district of Norway by Kiaer, 1916) 
has hitherto been known from Scandinavia. A late Middle Cambrian eodiscid 
to be described does not seem to be referable to any of the genera mentioned 
and is thus placed in the new genus A ulacodiscus. It is characterized by bilo
bate glabella and a pair of tuberdes which may be homologous with the eyes 
of the sutured eodiscids, but it lacks facial suture. If the tuberdes are reduced 
eyes like those in e. g. H arpes, the facial suture in A ulacodiscus is in a state 
of symphysis and the genus is intermediate between the sutured and blind 
eodiscids. And, since the blind and non-sutured forms were derived from eye
hearing and sutured ones, A ulacodiscus arose from Pagetia and is more primi
tive than Eodiscus though it appears later than the latter. 

Eodiscidae is a small and short-Iived group which appears in the Lower 
Cambrian and ranges through the whole of the Middle Cambrian. The family 
is cosmopolitic, members being known from Europe, eastern and western North 
America (Howell & Mason, 1938) ,  Australia, Himalaya, and Eastern Asia. 

E o d i s c u s MATTHEW, 1896. 

Genotype: Microdiscus schucherti MATTHEW, 1896. 

Eodiscus oelandicus (WEsTERGÅRD, I936) . - Pl. I, figs. I,  2. 

1936. Calodiscus oelandicus WEsTERGÅRD, S. G. U., Ser. C, No. 394, p. go, pl. r,  figs. 24-26. (De
scription and figs. of cephalon and pygidium from the zone of Par. pinus at Mossberga 
and Mörbylånga, Öland.) 

R e m a r k s. - E. oelandicus seeros to display close resemblance to the 
imperfectly known E. sculptus (HICKS) from the Par. harknessi zone of South 
Wales (cf. Lake, I907) . As regards the cephalon no safe differences can so far 
be pointed out; in the pygidium the Swedish form is distinguished by narrower 
axis and smooth instead of tuberculate axial rings. The Swedish form is readily 
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distinguished from E. dawsoni (HARTT) of the Par. lamellatus shale of New 
Brunswick by the shorter and subcylindrical, not conical glabella. 

H o r i z o n a n d L o c a l i t i e s. - Zone of Par. pinus . - Öland: Moss
berga and Mörbylånga. - Närke:  Vinala. - Rare. 

Eodiscus borealis sp. n .  - Pl. r, figs. 3-5 .  

D i a g n o s i s .  - Distinct from the genotype by  strongly convex cheeks, 
coarse and fairly long occipital spine, distinctly crenulated cephalic rim, long 
pygidial axis, and strongly pronounced ribs on the lateral lobes. 

D e s c r i p t i o n .  - Cephalon forming rather more than a semi-circle, 
length about three-fourths of the breadth; posterior corners angulate . Glabella 
and cheeks strongly convex, the former on a side-view anteriorly slightly 
lower and posteriorly higher than the latter, separated by deep and broad 
axial furrows increasing in width backwards. Glabella occupying about two
thirds of the cephalic length, subcylindrical, with two pairs of faint lateral 
furrows (the anterior pair sometimes indiscernible) . Occipital furrow faintly 
marked laterally and effaced at the middle line; occipital spine coarse at the 
base, rapidly tapering, subequal in length to the glabella in full-grown speci
mens, rising upwards-backwards at an angle of about 45°, hooking downwards 
at the tip. Cheeks moderately tapering forwards, separated by a broad pre
glabellar groove; surface minutely and thinly granulate . A pair of knobs in 
the axial furrows in front of the occipital segment. Rim fairly broad in front, 
narrowing backwards, faintly convex, with a row of closely-set transverse 
furrows; marginal furrow faint . 

Thorax unknown. 
Pygidium like cephalon in outline, of higher convexity than the latter .  

Axis prominent, narrower than the lateral lobe (the rim not counted) , bounded 
by well-defined straight axial furrows, not extending quite to the rim, with 
seven rings and a very small end-lobe, each of the two or three anterior rings 
with a median tubercle. Lateral lobes with four pairs of arehed ribs separated 
by deep furrows; surface of the ribs faintly grannlate as the cheeks. Rim 
narrower than the cephalic rim, standing out horizontally from the lateral 
lobes and then bent downwards more decidedly than in the cephalon; marginal 
furrow weak. 

S i z e . - The holotype (fig. 4) , the largest cephalon present, is 3 ·  r mm long 
(exclusive of the spine) and 3· s mm broad; the largest pygidium (fig. 5) 2 . 9  mm 
long and 3 · 7 mm broad. 

R e m a r k s. - Six cephala and five pygidia exist, all collected from one 
slab and some of them in a good state of preservation.  

A f f i n i t i e s .  - E. borealis cannot be confounded with any of the Scan
dinavian species so far known. It approaches E. punctatus in the cephalon; 
in the pygidium the differences are conspicuous, however. It campares very 
well with the Canadian E. dawsoni (HARTT) as regards the pygidium but is 
distinct by shorter and less conical glabella. It seems to be most closely allied 
to Calodiscus foveolatus HowELL (1935 b) from the early Middle Cambrian of 
Southern France . 
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H o r i z o n a n d L o c a l i t y. - Zone of Ptychagn. (Triplagn.) gibbus. 

Vedjeön (boulder r), Jämtland. 

Eodiscus punctatus (SALTER, r864). - Pl. r, figs. rz-rs. 

�864. Microdiscus punctatus SALTER, Q. J. G. S., vol. 20, p. 237, p!. 13, figs. r r a-c. (Briefly cha
racterized, figs. of a complete dorsal shield and detached cephala and pygidia. Associated 
with Par. davidis. St. David's, Wales.) 

r883. Nlicrodiscus eucentrus LINNARSSON, S. G. U., Ser. C, No. 54 (r882), p. 30, p!. 4, figs. rg, 20. 
(Characterized and campared with M. scanicus and M. punctatus. Associated with 

Ptycilagn. (Pt.) punctuosus. Andrarum, Tullberg's loc. ro, Scania.) 
r8g6. Microdiscus punctattts SALTER, Matthew, Trans. N. Y. Acad. Sci., vol. r s, p. 244 (Comments 

on species. Zone of Par. davidis, Newfoundland.) 
!902. 1\iicrodiscus scanictts f. eucentra LINNARSSON, Grönwall, D. G. U., II. Rrekke, No. 13, 

p 79, p!. r, fig. 20. ( Considered M. eucentrtts a time mutation of scanicus, both distinct 
from punctatus by having granulate instead of punctate test. Fig. of a weil preserved 
cephalon from the zone of Par. davidis (?) on Bornholm.) 

1907. Jiicrodiscus punctattts SALTER [partim], Lake, PaJ. Soc., Brit. Cambr. Trilob., pt. II, p. 
36, p!. 3, figs. II, 12 (r3-r7?). (Exhaustive description of punctatus in a wide sense in
cluding forms with short and more erect occipital spine referable to the subspecies sca
nictts. New figure of Salter's specimen fig. II c. Menevian. Wales.) 

rgr6. 1\iicrodiscus punctatus SALTER, Illing, Q. J. G. S., vol. 71, p. 423, p!. 33, figs. g, ro. 
(The specific name was confined to forms characterized in ter alia by a very Iong occipital 
spine; figs. of two cephala. Zones of Hartshillia and Par. davidis. Nuneaton, England.) 

rgr6. Microdiscus punctatus SALTER [partim], Nicholas, idem, p. 460. (Only the form described 
from the upper horizon at St. Tudwal's Peninsula, Wales; no fig.) 

R e m a r k s. - Linnarsson's descriptions of Microdiscus eucentrus and sca
nicus were founded on poorly preserved specimens in shale. The former was 
stated to differ from the latter mainly in higher convexity of the shields and 
longer occipital spine, and as these differences, to some extent at least, were 
believed to be due to differences in the mode of preservation he recorded the 
forms with hesitation as independent species. He campared the Swedish forms 
with some specimens of punctatus from \Vales which he had the opportunity 
to examine and found among these a cephalon which was identical with 
eucentrus but in some features distinct from Salter's figures of punctatus, 

and, as more than one species of the genus appeared to be represented in the 
\Velsh material, he did not identify eucentrus with punctatus. 

Grönwall included the Seanian forms in one species and regarded eucentrus 

as a time mutation of scanicus. As the test was interpreted as granulate instead 
of punctate, the species was considered specifically distinct from punctatus. 

After a close examination of an abundant material of E. punctatus from 
Wales Lake stated that >>on account of the differences between the exterior 
and interior of the test, and between the young and the adult, there is con
siderable variety in the appearance of different specimens, and but for the 
!arge series obtained from South \Vales, some of the variations due to age or 
to the mode of preservation might be supposed to constitute distinct species>>. 
As regards Linnarsson's eucentrus and scanicus Lake concluded that they 
»appear to be the same form under different conditions of preservation, and 
seem to be indistinguishable from the British species>> (Lake, 1907, p. 38). 
However, by his studies of the Middle Cambrian eodiscids at Nuneaton Illing 
(rgr6) established that in addition to the typical punctatus there occurs a 
closely related form distinguished inter alia by a shorter and more erect 
occipital spine, which is generally broken off short. The former was found in 
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the zones of Par. davidis and Hartshillia and the latter in the zones of 
Hartshillia and Par. hicksii, i. e. at horizons approximately corresponding 
with those from which Linnarsson recorded eucentrus and scanicus respectively. 
Thus Illing identified eucentms as synonymous with punctatus and scanicus 
as a subspecies of the latter. Contemporaneously Nicholas (rgr6) recorded 
these forms from the same horizons at St. Tudwal's  Peninsula. 

The present material of the forms under consideration from Scania and 
Bornholm corroborates Illing's  opinion: eucentrus is identical with Salter's  
punctatus, and scanicus, which is  connected with punctatus by intermediate 
links, should be awarded but subspecific rank. In punctatus the occipital spine 
is much longer than the cephalon proper and rises at an angle of about 20° 

from the plane of the cephalon, in punctatus scanicus the spine is shorter than 
the cephalon - in topotypes even shorter than the glabella - and the angle 
mentioned is at any rate not less than 45° . The crenulation of the cephalic 
rim is rarely discernible on the exterior surface of the test but is well defined 
on intemal casts preserved in limestone . In well preserved specimens of both 
forms the exterior surface of the test on the cheeks and the lateral lobes of 
the pygidium is distinctly punctate and usually also more or less distinctly 
granulate, the granulation being more pronounced in the pygidium than in 
the cephalon. Thus the charader of the test is in this case of little value and 
cannot be used as a specific criterion as claimed by Matthew and Grönwall. 

The form from the Par. davidis zone of Newfoundland identified as punc
tatus by Matthew ( r8g6) may be identical with Salter's  species. On the other 
hand the form from New Brunswick described and illustrated as punctatus 
by Walcott (r884) is probably referable to the subspecies scanicus. 

H o r i z o n a n d L o c a l i t i e s. - Zones of Hypagn. parvifrons and 
Ptychagn. (Pt.) punctuosus. - Scania: Andrarum. - Jämtland: Silj eåsen. -
Infrequent at the former and very rare at the latter locality. 

Bornholm. - Great Britain. - Newfoundland. 

Eodiscus punctatus scanicus (LINNARSSON, r883) . - Pl. r ,  figs. 6-rr .  
r883 .  Jl!Jicrodiscus scanicus LINNARssoN, S.  G .  U . ,  Ser. C ,  No. 54 ( r88z), p .  zg, p!. 4 ,  figs. 17, r S. 

(Description and figs. of cephalon and pygidium. Associated with Tomagn. fissus. 
Andrarum, Scania . )  

r 884. klicrodisctts p unctatus SALTER, Walcott, Bull .  U. S .  Geol. Surv. ,  No. r o, p .  24, pl. z ,  figs . ,  
r, r a-c. (Description and figs. of cephalon and pygidium. St.  John, New Brunswick, 
Canada. )  

r 886. Microdiscus punctatus var. pulchellus HARTT, Matthew, Proc. Trans. Roy Soc. Canada, 
Vol.  3,  Sect. 4, p. 74, pi. 7, figs . rz a-c. (Walcott's description supplemented; figs. of 
cephalon and pygidium. Zone of Par. abenacus. St.  John Basin, New Brunswick, Canada. )  

r 8g6. JV!icrodiscus pulchellus HARTT, Matthew, Trans. N.  Y. Acad. Sci . ,  vol. rs ,  p .  242, pl. r7, 
figs . 8 a-f. (Walcott's description cited and supplemented, figs. of  cephalon and py
gidium of immature and adult specimens. Zone of Par. abenacus. New Brunswick, 
Canada.) 

1902 . Jiicrodiscus scanicus LrN NARSSON, Grönwall, D .  G.  U. ,  II .  Rrekke, No. 13, p .  79· (Sub
species recorded from Bornholm and considered an independent species distinct from 
punctatus by granulate instead of punctate test . )  

r go7. 1\Iicrodiscus punctatus SALTER [partim] , Lake, Pal. Soc. ,  Brit. Cambr. Trilob. ,  pt .  II ,  p.  
36.  (Considers scanicus synonymous with punctatus) .  

rgr6 .  1\Iicrodiscus p unctatus var.  scanicus LINNARSSON ,  Illing, Q. J.  G. S . ,  vol. 7 I ,  p .  423, pl. 33 ,  
figs. I I  a--c, r z .  ( Records scanicus from the zones of Par. hicksii and Hartshillia at 
Nuneaton, England, and proves i t to be a subspecies of punctatus; figs. of two complete 
dorsal shields . )  
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rgr6. Microdiscus PU1�ctatus SALTER [partim], Nicholas, idem., p .  460. (Only the form from the 
lower horizon at St. Tudwal's Peninsula, Wales; no fig.) 

? rg2g. Microdisctts cf. punctatus SALTER, Strand , N. G. T., vol. ro, p. 348. (A small pygidium, 
not illustrated, found associated with •Liostracust linnarsso11i BRöGGER. Mjösen district, 
Norway.) ! 

R e m a r k s. - Linnarsson's originals of E. scanicus in the collections 
of the Geological Survey are poorly preserved intemal casts in shale. The 
cephalon is selected lectotype. Better preserved topotypes are illustrated on 
pl . I of this memoir. 

As stated above the subspecies is distinct from the species mainly by shorter 
and more erect occipital spine, which, accordingly, in most specimens of the 
subspecies is broken off at its base, and lower convexity of both shields. More
over, the lateral furrows on the glabella are as a rule samewhat more distinct 
and the transverse furrows on the cephalic rim slightly more dose-set in the 
former than in the latter. The subspecies seems to merge into the species by 
intermediate forms. A great many well-preserved specimens of such a form 
(pl. I, figs. IO and n) were collected from boulder 8o at Brantevik, which, 
as proved by its fauna (p.  I3) , origirrates from a somewhat higher level than 
that yielding the originals of scanicus. In this form the occipital spine is 
almost as Iong as the cephalon and rises at an angle of about 45°. Although 
the spine is proportionally about twice as Iong as that of the topotype 
in fig. 8, it is much shorter and more slender than the spine of the 
typical species, and also in other features the form is more dosely allied to 
the subspecies . 

The present writer agrees with Lake in considering the form described 
and figured by Matthew in I886 as 1\ficrodiscus punctatus pulchellus HARTT 
and in r8g6 as M. pulchellus HARTT to be referable to E. punctatus in a wide 
sense; probably it should be induded in the subspecies scanicus. The fact 
that the pygidium of pulchellus is stated to be tuberculate instead of punctate 
does not imply specific distinction for reasons quoted above. 

H o r i z o n a n d L o c a l i t i e s . - Zone of Tomagn. fissus and Ptychagn .  
(Pt.)  atavus. - Scania: Andrarum; Brantevik (boulder 8o) ; Gislövshammar 
(boring) . - Not infrequent. 

Bornholm ( ? ) . - Mjösen district of Norway ( ? ) . - Great Britain. - New 
Brunswick, Canada. - The form from the Par. hicksii zone of Newfoundland 
identified by Howeli (1925) as punctatus is supposed to belong to the subspecies 
scanicus. 

Aulacodiscus gen. n. 

Genotype: A ulacodiscus bilabatus s p. n. 

D i a g n o s i s. - Eodiscidae with a pair of tuberdes on the cheeks (homo
logous with the eyes of Pagetia) , traces of "occular ridges", and bilobate gla
bella. Facial suture absent . 

The genotype is the only species kown. 
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A ulacodiscus bilabatus sp. n .  - Pl. r ,  figs . r6-zz.  

D i a g n o s i s .  - See the generic diagnosis. 
D e s c r i p t i o n. - Cephalon forming samewhat more than a semi-cirde 

in outline, broader than lang, gently constricted at the posterior margin; 
posterior corners angulate. Glabella and cheeks strongly convex, the former 
higher than the latter, separated by deep and fairly broad axial furrows . 
Glabella slightly conical, not extending quite to the marginal furrow, obtusely 
pointed in front, disctinctly bilobate; posterior lobe about one and a half 
the length of anterior lobe, with a pair of very faint lateral furrows. Occipital 
furrow marked but on the sides of the axial lobe; occipital spine strong, di
rected upwards-backwards. Cheeks narrowing forwards, separated by a broad 
depression in front of the glabella, with a pair of elongate tuberdes on the 
summit and a pair of very weak >>ocular ridges>> (in most specimens indiscern
ible) , sloping steeply from the tuberde to the rim; surface minutely and 
thinly granolate or smooth. Rim subequal in width throughout, flat or gently 
concave, samewhat depressed in front of the glabella, with about twenty 
faint transverse furrows; marginal furrow indistinct . 

Thorax unknown. 
Pygidium semi-circular, slightly broader than lang, strongly convex. Axis 

prominent, subequal in breadth to the lateral lo be (the rim not counted) , 
slightly conical, extending almost to the rim, with two well-defined rings, 
each with a faint median tuberde, and a relatively lang indistinctly segmented 
end-lobe .  Axial furrows narrow and shallow. Lateral lobes harizontal interiorly, 
strongly sloping exteriorly, with a pair of very weak pleural furrows, confluent 
behind the axis; surface lacking granulation. Rim proportionally equal in 
width to the cephalic rim, flat, sharply set off from the lateral lobes; marginal 
furrow indistinct. 

S i z e. - A very small form. The holotype (fig. 21) ,  one of the largest 
<:ephala found, is 1. 3 mm lang (exdusive of the spine) and 1. 7 5  mm broad; 
a pygidium (fig . 20) measures r . o  mm in length and 1. 3 5  mm in breadth. 

R e m a r k s. - In addition to a few specimens from Östergötland and 
Västergötland, three of which are illustrated in figs. 20-22, twenty cephala 
and four pygidia have been found at Andrarum, Scania, those from the latter 
locality poorly preserved intemal casts and external moulds (impressions) 
in shale. The Seanian specimens agree with the holotype in all essenhal features 
except that the tuberdes on the cheeks are more or less obscured, which may 
be due to imperfect preservation, and as all of the specimens from the areas 
mentioned were collected from one and the same zone, they may be considered 
<:onspecific . 

In fig. 22 the exterior portions of the cheeks are broken away in the position 
of the facial suture in Pagetia, and before the holotype was found the former 
was believed to have such a suture. However, in the holotype, which is excel
lently preserved except that the spine is broken, there is no trace of the facial 
suture, nor is it discernible in any other specimen. Even though the facial 
suture in same forms of Pagetia is sometimes apparently lacking (cf. Walcott, 
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I 9I6, and Whitehouse, I936) , the material of A. bilabatus available does not 
allow us to presume that the suture is developed also in this form. 

In Eodiscidae the glabella is usually smooth or has one or more pairs of 
faint lateral furrows; in e. g. E. labahts it is more or less distinctly divided by 
transverse furrows into three lobes subequal in length, and if the furrows 
tend to become obsolete, they first disappear in the anterior part of the gla
bella. Thus the bilobate glabella seems to be a unique feature in this family, 
a criterion which Aulacadiscus has in common with the maj ority of the Agno
stidae. Unfortunately a comparison as regards the thorax is so far excluded, 
and in the pygidium no criterion of particular value is to be found. 

In spi te of the differences mentioned A ulacadiscus displays doser resem
blance to Pagetia than to any other eodiscid known to the present writer, and 
it is believed to descend from that genus . 

A .  bilabatus is probably the youngest member of this family so far known. 
H o r i z o n a n d L o c a l i t i e s. - Zone of Lejapyge laevigata. - Scania: 

Andrarum; (S. Sandby?) . - Östergötland: Berg (boulder n) ; Knivinge. -
Västergötland: Gudhem; Torbj örntorp; Djupadalen. - Rare. 

A g n o s t i d a e McCov, I849· 

The classifications of the agnostids advanced in the years I935-I939 by 
Howell, Whitehouse, Harrington, and Kobayashi (the present writ.er does 
not know whether still more recent studies on this group have been pub
lished) differ greatly owing to the respective authors' divergent opinions as to 
which characters should be awarded generic value, and due to the difficulties 
of tracing separate lineages, all of which indirectly demonstrates the homo
geneity of the group in spite of its abundance of forms. Below are some 
comments on the classifications mentioned based on the present writer's 
studies of the Middle Cambrian agnostids of Sweden. 

In splitting the genus A gnastus - in the old and wide sense used even in 
later years - into genera and families Howeli has gone farther than other 
authors. A great many new genera and families were erected, the latter num
bering nine besides three older ones which were strongly restricted, and yet 
several genera were left without family reference . Whitehouse divided the 
agnostids into seven families, three of which were new. Four are common in 
names with those of Howell, but differ greatly as to the content, since they 
were more narrowly delimited by Howeli than by Whitehouse. The classifica
tions advanced by Harrington (I938) and Kobayashi (I939) , the latter of which 
was published before the author had had access to the former, comprise the 
whole group of agnostids . In Kobayashi's memoir the earlier classifications 
of the group are reviewed in detail, and all forms described up to that time 
are discussed. Harrington and Kobayashi agree in distinguishing three families .. 
viz. Condylopygidae, Peronopsidae, and Agnostidae, to which Kobayashi 
added a fourth family, Sphaeragnostidae, with the single genus Sphaeragnostus 
HOWELL & RESSER based on A gnastus similaris BARRANDE . 
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Condylopygidae earresponds to Tullberg's group Limbati-Regii. It is distinct 
from other agnostids by the expansion of the frontal lobe of the glabella and 
the terminatians of the thoracic pleura being directed backwards. Harrington's 
statement that this group furthermore differs in ha ving four segments in glabella 
and pygidial axis, the number be i ng three or less than three in all other agn os
tids, is disproved by clear facts, however. Thus, four segments in the glabella 
are traceable not only in Goniagnostus HowELL - on account of this feature 
placed by Harrington in Condylopygidae, though it is distinct in other and 
more important criteria - but also in many species of Peronopsidae and 
Agnostidae, and four or more than four segments in the pygidial axis are 
sometimes indicated in Tornagnostus, Diplagnostus, Agnostus, and other 
genera, as seen from specimens illustrated in this paper. 

Condylopygidae is a small and short-Iived group confined to (the late Lower 
Cambrian? and) the early and medial Middle Cambrian. It comprises the 
genera Condylopyge CoRDA and Pleuroctenium CORDA. Whether the late Lower 
Cambrian M allagnostus HowELL, the type of his family Mallagnostidae in 
which Condylopyge was included, also belongs here must be left undecided 
until M. desideratus (WALCOTT) , genotype and only known species, is more 
fully known. On the other hand there is no doubt that Goniagnostus HowELL , 
which was placed in Condylopygidae by Harrington and in Agnostidae by 
Kobayashi, is referable to the latter family. 

Peronopsidae and Agnostidae include a great many genera arranged by 
Harrington and Kobayashi in a number of subfamilies . These groups are clearly 
distinct from Condylopygidae, as stated above, but display fairly close re
semblance to one another, and in some cases it is questionable whether a genus 
belongs to the one group or the other, as mirrored by the disagreements in the 
taxonornie schemes of the authors . Broadly speaking Peronposidae earresponds 
to Tullberg's groups Limbati-Fallaces + Parvifrontes and Agnostidae to 
Longifron tes . 

Kobayashi (1939, pp. no and 144) drew up the diagnoses of the farnilies 
thus: 

Peronopsidae: •>Agnostids with subquadrate, or less commonly subovate shields; glabella not 
cxpanded forward; preglabellar median furrow generally absent; surface mostly smooth.• 

Agnostidae: •>Agnostids with rounded, or less commonly subquadrate, shields; glabella not ex
panded forward; preglabellar median furrow generally present in Middle and ear! y Upper Cambrian 
forms, but absent in later ones; surface smooth, corrugate , or granulate . �  

Harrington (1938, p .  150) defined the families thus (in translation) : 

Peronopsidae: •Agnostids with three or less than three segments in glabella and pygidial axis . 
Cheeks always confluent even in the most primitive genera. Pleural lobes of pygidium separated 
in primitive and confluent in progressive genera. Pygidial axis lanceolate or pointed behind. Only 
in one subfamily is it rounded, bu t the pleural lobes are separated at the middle Iine.»  

Agnostidae: »Agnostids with three or less than three segments in glabella and pygidial axis . 
Cheeks separated in primitive genera. Pleural lobes of pygidium separated in more primitive genera, 
in which also the cheeks are separated. Separated pleural lobes and confluent cheeks are never 
met with. In progressive genera first pleural lobes and then cheeks become confluent. Axis oi 
pygidium lanceolate in primitive and rounded in progressive genera. In all genera with pygidial 
axis rounded at the rear pleural lobes are confluent at the middle .» 
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Of the characters distinguishing Peronopsidae from Agnostidae the pre
glabellar median furrow is one of the most conspicuous. In Agnostidae it is 
present in earlier and usually absent in later forms. Thus, in all Scandinavian 
Middle Cambrian species of Ptychagnostus (inclusive of Triplagnostus) , Dory
agnostus, and Goniagnostus the furrow is weil defined. Agnastus pisiformis sub
sulcatus subsp. n . ,  occurring associated with the typical pisijormis at the top 
of the l\Eddle Cambrian, is the earliest form of this family in which the furrow 
is almost or wholly effaced, and in the Upper Cambrian Agnastus (Homagnosttts) 
abesus it is usually present but sometimes absent, the extremes being connected 
by intermediate links. In Peronopsidae the preglabellar furrow is stated by 
Kobayashi to be generally absent and according to Harrington it is always 
lacking. The latter opinion is exaggerated, however, as proved by some 
examples. 

In >>Agnostus>> quadratus TuLLBERG, included by both authors in Peronopsidae, 
to which the present writer agrees, the preglabellar furrow is usually absent 
but sometimes present (cf. pi. 3, figs. zz-zg; pi. 4, figs. r-z) . Tamagnostus 
HowELL and Diplagnostus ]AEKEL, in which this criterion also varies, may be 
referable to an independent lineage and will be discussed below; it may be 
remarked, however, that but for the reason that the preglabellar furrow is 
absent in the specimen on which Diplagnostus was based and present in Enet
agnostus vVHITEHOUSE, Harrington concluded that these genera belong to 
separate lineages. In reality Enetagnastus is a synonym of Diplagnostus, how
ever, as proved by the topotypes of D. planicauda bilabatus illustrated in 
this paper (pi. 8, figs. 14-16) . Euagnostus WHITEHOUSE from layers corres
ponding to the Scandinavian Forchhammeri beds is another genus, according 
to the original diagnosis with or without a preglabellar furrow, whose taxonorn
ie position seems to be somewhat questionable. It was by Whitehouse and 
Harrington included in Agnostidae and by Kobayashi considered a synonym 
of Triplagnostus . As E. opimus WHITEHOUSE, genotype and only known 
species, in general features reserobles Peronopsis it might as weil be included 
in the latter genus. Also Glavagnastus HowELL which was placed in Clav
agnostidae by Ilowell and in Peronopsidae by Harrington and Kobayashi, 
may be mentioned in this connection. Two species referable to this genus, viz . 
repandus (genotype) and sulcatus (pi. 4, figs. rg-zz and 23-26) , are known 
from the late Middle Cambrian of Sweden. The former has confluent cheeks 
and the glabella rounded in front, whereas in the latter the cheeks are separated 
by a well-defined preglabellar furrow and the glabella is pointed. Consider
ing their close agreement in all other charaders, it would be unnatmal to refer 
them to different genera and lineages. 

No single criterion distinguishing Peronopsidae from Agnostidae is to be 
found, nor do the combinations of characters adduced by Harrington and 
Kobayashi always give a reliable answer to the question whether an individual 
form is referable to the former or to the latter group. However, the present 
writer agrees with the authors that two parallel lineages are traceable with 
tolerable probability. In Seandinavia these lineages are initiated by Peronopsis 
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fallax and Ptychagnostus (Triplagn.) praecurrens respectively, both appearing 
in the late ffilandicus beds. The lineage of the latter species,  which eonstitotes 
the main Iine of the agnostids, seeros to be traceable into the Ordovician , 
that of the former to the top of the Middle Cambrian. 

Opinions diverge greatly as regards the taxonornie position of Tamagnostus 
HowELL (type A gn.  jissus) . Tullberg included the genotype in Longifrontes ,  
and Jaekel placed it  in Agnostidae . Howeli did not assign any family reference 
to this genus; Whitehouse included it, together with Diplagnostus jAEKEL 
(type planicauda bilobatus) and Enetagnastus WHITEHOUSE (as stated above 
a synonym of the former) , in an independent family, Diplagnostidae; Harrington 
placed it together with Diplagnostus in Peronopsidae, and Kobayashi referred 
Tamagnostus to Agnostidae but Diplagnostus and Linguagnostus KoBAYASHI 
(type kjerulji) to Peronopsidae. In cephalon as well as pygidium Tamagnostus 
bears a close resemblance to Diplagnostus, which makes it highly probable 
that the latter arose from the former, and apparently also Linguagnostus and 
Oidalagnostus nov. belong to this group. Thus, these genera may be members 
of an independent lineage as suggested by Whitehouse? whether it branched 
off from an early form either of Peronopsidac or Agnostidae is so far left un
decided. - Diplagnostidae ranges through the whole of the Paradoxissimus 
beds. 

Peronopsidae as weil as Agnostidae developed smooth forms with the axial 
furrows in cephalon and pygidium partly or wholly effaced. Tullberg placed 
these in the group Laevigati. Among the earliest of the »smooth>> genera are 
Cotalagnostus WHITEHOUSE and Lejopyge CoRDA, which were brought together 
by Harrington and Kobayashi in the subfamily Lejopyginae, of Peronopsidae . 
The genotype of Cotalagnostus, A gn.  lens GRöNWALL, arose from a form of 
Hypagnostus truncatus, and the latter genus was in all prohability derived from 
some form of Peronopsis by eftacement of the frontal lobe of the glabella. Thus 
Cotalagnostus is a member of Peronopsidae . On the other hand, Lejopyge lae
vigata, the type of the genus, is a descendant of Ptychagnotus (Triplagn.) 
elegans (cf.  p. 75) and belongs to Agnostidae . Another form, >>Agnostus>> altus 
GRöNWALL, which has the axial furrows in the cephalon effaced and the pygidial 
axis outlined as in Cotalagnostus and which on account of that was placed in 
this genus by Whitehouse, Harrington, and Kobayashi, no doubt arose from 
Ptychagnostus (Triplagn.) convexus sp. n. (cf. p. 73) and thus also belongs 

1 The present writer does not agree with Whitehouse in his presuroption that the Upper Cambrian 
family Glyptagnostidae WHITEHOUSE, including inter alia, Glyptagnostus reticulatus (ANGELIN) , 
possibly derived from the Middle Cambrian Diplagnostidae, a suggestion which was endorsed and 
sharpened by Troedsson ( 1937,  p. 28) .  The supposed affinity was based on the statements that the 
median furrow or depression in the frontal glabellar lobe is common to Glyptagnostus and the mem
bers of Diplagnostidae and that some forms of Tornagnostus foreshadow the typical ornament of 
Glyptagnostidae. However, both criteria apply also to Ptychagnostus ]AEKEL (type punctuosus) -

beyond doubt a member of the Agnostidae - and, as Glyptagnostus in general features displays 
closer resemblance to the latter genus than to Tomagnastus and Diplagnostus, it seeros more Iikely 
that Glyptagnostus is a member of Agnostidae, as suggested by Kobayashi. 
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to Agnostidae. Cotalagnostus as well as Lej opyginae in the sense of the authors 
mentioned are consequently polyphyletic. 

Further eftacement of the axial furrows gives rise to such Middle Cambrian 
forms as Ciceragnosttts KOBAYASHI, Phoidagnostus vVHITEHOUSE, and Phala
croma CORDA (the Upper Cambrian and Ordavieian smooth agnostids omitted) . 
These genera, in addition to Lejopyge and Cotalagnostus, were by Whitehouse 
included in Phalacromidae, which in this sense approximately earresponds 
to Tullberg's Laevigati and, as stated above, is polyphyletic. Harrington 
and Kobayashi placed the three former genera in Phalacrominae, of Peronop
sidae; in Howell's classification Phalacromidae was used in a strongly restricted 
sense, comprising but Phalacroma nudum, Ph. [Grandagnostus] glandiforme , 
and closely resembling forms. It does not seem to be established, however ,  
that the genera under consideration belong in  the Peronopsidae; i t  i s  not out 
of question that one or more of them might be derived from members of the 
Agnostidae. Kobayashi's  statement (1939 a, p. 134) : >>Judging from the change 
in axial breadth through growth in latirhachis [Holm & Westergård, 1930] 
it is certain that the Phalacrominae was derived from the Peronopsidae stock•> 
may be right as regards that species but is not very convincing since the 
breadth of the axial lobe varies within wide limits in the adult of some species 
(or at least congeneric forms) , e. g. Phalacroma glandiforme and Ciceragnostus 
ctcer. 

The above discussion may be summed up thus: 

The agnostids constitute a pronouncedly homogeneons group and are 
awarded rank of family.1 

The Middle Cambrian genera of' Seandinavia are included in the following 
subfamilies: 

Condylopyginae RAYMOND, 1913 (partim) . 
Genera: Condylopyge, Pleuroctenium. 

Peronopsinae (WEsTERGÅRD, 1936) . 
Genera: Peronopsis, Hypagnostus, Cotalagnosttts, Clavagnosttts. 

Diplagnostinae (WHITEHOUSE, 1936) . 
Genera: Tomagnosttts, Diplagnosttts, Lingttagnostus, Oidalagnosttts . 

Agnostinae (JAEKEL, 1909) . 
Genera: Ptychagnosttts (inclusive of Triplagnostus) , Goniagnostus, Dory

agnostus, A gnostus, Lejopyge . 
Phalacrominae (CORDA, 1847) . Provisional; possibly polyphyletic . 

Genera: Ciceragnostus, Phoidagnostus, Phalacroma. 

The taxonomy of the agnostids must for the time being be founded to a 
great extent on morphological features, and much work remains to be done 
before it is possible to establish a safe phyletic foundation. 

Observations on the ontogeny of the agnostids are still poor, but little ha ving 
been added to that made known by Barrande as early as 1852 . 

1 See also Troedsson, r 9 3 7 ,  p .  rg .  
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Condylopyginae RAYMOND, 1913 . 

Condylopyg e  CORDA , r847 · 

Genotype: Battus rex BARRANDE , r846 . 
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In this genus there is here included a new species, spinigera, which is distinct 
from the genotype and other species belonging in it by a pair of marginal 
spines in the pygidium. 

Representatives of the genus are known from the early and medial Middle 
Cambrian of Europe (Sweden, Great Britain, Bohemia, Southern France) 
and the Atlantic province of North America. 

Condylopyge regia (SJöGREN, r872) . - Pl. 2 ,  figs. r a-b. 

I936 .  Condylopyge regia (SJ ÖGREN) ,  Westergård, S. G. U. ,  Ser. C. No. 394, p. 27, pi. I, figs . I-3· 
(List of synonymy. Figs. of the complete dorsal shield. Öland. )  

R e m a r k s .  - Sj ögren illustrated this species by a very rough sketch 
of the dorsal shield and recorded i t from Stora Frö and Borgholm. His specimens 
are possibly kept in the Paleozoo l. Dept. of the State Museum where, however, 
no complete specimen is to be found, and, as the type locality is not stated , 
no lectotype can be selected. Thus the specimen from Stora Frö figured in 
this paper may be considered neotype. 

Agn. regius globosus lLLING, known only from the pygidium and found in 
the zone of Par. hicksii at Nuneaton, is sharply distinct from Sjögren's species 
as it lacks the oblique grooves on the lateral lobes and has a strongly elongate 
instead of circular tubercle on the axis. 

H o r i z o n a n d L o c a l i t i e s .  - Par. oelandicus stage (in Öland con
iined to the zone of Par. insularis) . - Öland: Borgholm; Mossbe�ga (boring) ; 
Stora Frö; Torp, parish of Böda (boulder) . - Jämtland: Brunflo (boulder) . 

Fairly infrequent in Öland, rare in Jämtland. 

Condylopyge carinata WEsTERGÅRD, 1936. - Pl. 2, fig. 2 .  

I936.  Condylopyge carinata WEsTERGÅRD, S.  G .  U . ,  Ser. C ,  No. 394, p.  27, pl. I ,  figs. 4-8. (De
scribed and discussed; figs. of the complete dorsal shield. Öland. )  

H o r i z o n a n d L o c a l i t i e s .  - Zone of Par. pinus. - Öland: Borg
holm; Mossberga (boring) . - Fairly infrequent. 

Condylopyge spinigera WEsTERGÅRD, 1944. - Pl. 2, figs. 3-8.  

I944· Condylopyge spinigera WESTERG.�RD, S.  G. U . ,  Ser C ,  No. 459,  p .  2 3 .  (Imperfect cephalon 
and pygidium, in shalc , briefly characterized and campared with C. rex and Pleuroc
tenium ; no figure . Basal layer of the zone of Ptychagn. (Pt.) punctuosus. Andrarum, 
Scania. )  

D e s c r i p t i o n .  - After the above paper was published some better 
preserved specimens (detached cephala, pygidia, and one thoracic segment) 
of this form were collected from a stinkstone boulder at Brantevik. 

3-462426.  S. G. U. Ser. C, N·o 477· Westerg!ird. 



34 A. H. WESTERGÅRD. 

Cephalon subquadrangular, slightly constricted at the rear, moderately 
convex, rim of moderate breadth, marginal furrow weil defined. Anterior gla
bellar lobe obtusely pointed in front, posterior lobe with a pair of faint lateral 
furrows at the anterior third and a feeble median keel in the posterior half. 
Cheeks swollen along the axial furrows, the swellings being divided by a pair 
of depressions opposite the transverse glabellar furrow. Occipital segment 
well-defined, off the axial furrows swollen and projecting into a pair of blunt 
points; basal lobes indistinctly separated from the narrow band behind the 
glabella. 

A detached thoracic segment reserobles that of the genotype. 
Pygidium subquadrangular, slightly constricted anteriorly, of low con

vexity; rim fairly broad, with a pair of short marginal spines; marginal furrow 
well defined (in young specimens curving slightly forwards at the median line) . 
Axis almost parallel-sided, widened anteriorly, convex, with a prominent 
median keel extending from the anterior margin into the third ring; three 
rings in addition to the end-lobe indicated by lateral furrows, the anterior 
pair distinct, the two posterior pairs faint. Lateral lobes with a pair of furrows 
starting from the anterior ring furrow and curving backwards; display a pair 
of oblique depressions (recalling the oblique groaves in C.  regia) and, behind 
these, a pair of bosses which in young specimens are more strongly pronounced 
than in full-grown and in the former separated by a median furrow that is 
effaced in the latter. 

S i z e . - The largest cephalon retaining the original convexity (fig. 4) 
5 . 6  mm long and 5 · 5 mm broad; a pygidium (holotype, fig. 8) 3 . 8  mm long, 
the spines not considered. 

A f f i n i t i e s. - In the cephalon there do not exist any very important 
differences between spinigera and rex: the subquadrangular outline is more 
pronounced and the marginal furrow better defined in the former than in the 
latter, and the depression across the swellings of the cheeks in the former are 
absent in the latter. The marginal spines of the pygidium are absent in other 
known species referable to Condylopyge and are a characteristic which spinigera 
has in common with the otherwise remote Pleuroctenium. 

The nature of the furrows in the lateral lobes is doubtful. The present 
writer has never observed this charader in the adult of any other agnostid, 
and even in immature forms it is extremely rare (cf . ,  e. g . ,  Agn. acadicus 
declivis MATTHEW, r8g6, pl. I5,  fig. II c) . As the furrows in spinigera start 
directly from the ring furrow, they do not seem to be homologous with those 
sometimes occurring in the Eodiscidae, which earrespond to the pleural 
furrows in the thoracic segments . They might be campared with the diagonal 
accessory furrows of Pseudagnostus and Oidalagnostus, which, however, start 
from the seeond instead of the first ring furrow. 

H o r i z o n a n d L o c a l i t i e s. - Zone of Ptychagn. (Pt. )  atavus at 
Brantevik (boulder 8o) ; basal layer of the zone of Pt. (Pt.) punctuosus and proh
ably also the former zone at Andrarum (boring) , Scania. - Rare . 
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Condylopyge rex (BARRANDE, r846) . - Pl. 2, figs. g-r3. 
1 846.  Baltus rex BARRANDE,  Notice prelim. sur le syst. Silurien et les  Trilob. de Boheme, p .  17.  
1 847. Condylop} ge rex ( BARRANDE) , Hawle & Corda, Prodrom, Monogr. böhm. Trilob. ,  p .  so, 

pl. 3 ,  fig. 24 (Description and fig. of the dorsal shield. Skrey, Bohemia. )  
r852.  A gnastus rex (BARRANDE) ,  Barrande, Syst. Silur. ,  vol .  r ,  p.  goS, p!. 49·  (Exhaustive descrip

tion and figs . of the dorsal shield at different stages of growth. Skrey, Bohemia.) 
r 88o.  A gnastus rex (BARRANDE) , Tullberg, S .  G. U. ,  Ser. C,  No. 42,  p .  30, pi . 2 ,  figs. 2 1  a, b. (De

scription and figs.  of cephalon and pygidium. Andrarum, loc. 7, Scania. )  
r Sgs .  A gnastus rex (BARRANDE) ,  Pompeckj , Jahrb. k. k.  Reichsanst. ,  vol. 4 5 ,  p .  523 .  ( Remarks 

on species . Tejrovic and Skrey, Bohemia.) 
rgr6 .  A gnastus rex (BARRANDE) ,  Uling, Q . ]. G. S . ,  vol. 71, p .  420, pi. 32 ,  figs. rs, r6 ,  ( r7? ) ;  pi. 3 3 ,  

fig. r .  (Description and figs . of cephalon and pygidium. Zones of Par. aurora and Par. 
hicksii. Nuneaton, England. ) 

R e m a r k s a n d A f f i n i t i e s. - A great number of specimens from 
Andrarum are present, all poorly preserved in shale, however. In the Seanian 
form the frontal glabellar lobe is usually rounded anteriorly, rarely tending 
to become subtriangular (fig. ro) as in Barrande's figures, and the anterior 
tubercle of the posterior glabellar lobe is circular instead of elongate .  Other
wise it seeros to agree with the Bohemian form. 

C .  r ex is closely related to C.  carinata. It differs in ha ving the cheeks slightly 
narrower in their anterior portion, a faint tubercle just in front of the centre 
of the posterior glabellar lobe, the keel-shaped tubercle on the axis of the py
gidium extending into the first ring, and the axial end-lobe slightly more 
widened. 

H o r i z o n a n d L o c a l i t i e s .  - Not infrequent in a thin layer in the 
zone of Hypagn. parvifrons at Andrarum, Scania. An imperfect cephalon 
occurring immediately above the Exsulans limestone in a boring core from 
this locality, which was tentatively identified as rex by the present writer in 
1944, may belong to spinigera, since the latter species was recently found at 
about the same horizon at Brantevik. 

Bohemia; zone of Par. rugulosus. - Great Britain; zones of P. aurora (rare) 
and P. hicksii. - Newfoundland; zones of P. hicksii and P. davidis. 

Pleuroctenium CORDA, 1847· 

Genotype: Battus granulatus BARRANDE , 1846. 

The genus has the same range and geographic distribution as Condylopyge. 

Pleuroctenium seanense sp. n. - Pl. 2, figs. 14-17. 

R e m a r k s a n d A f f i n i t i e s .  - Two cephala and four pygidia of a 
Pleuroctenium are present, which, however, are too poorly preserved to allow 
of a close description. Broadly speaking, the species agrees fairly well with 
the genotype recorded from Bohemia, Great Britain, and Newfoundland. 
It differs in the following characteristics: the median indentation at the anter
ior outline of the glabella is more pronounced, median and radiating furrows 
on the frontal glabellar lo be are not discernible (which might be due to im perfeet 
preservation) , the axial end-lobe is less expanded, and the marginal spines. 
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of the pygidium are shorter. It cannot be ascertained whether the test is finely 
grannlate or smooth. The species is more remote from other Middle Cambrian 
species referable to this genus, i. e. Agnastus bifurcatus ILLING and A .  tuber
culatus ILLING at Nuneaton, England, and Pl. magnificum HowELL from 
Herault , France . 

S i z e .  - Largest cephalon, the holotype, 4 . o mm long and 3 - 4  mm broad; 
largest pygidium 4 . o mm long and 3 - 7  mm broad. 

H o r i z o n a n d L o c a l i t y. - Zone of Hypagn. parvifrans. Associated 
with Candylapyge rex. Andrarum, Scania. - Very rare . 

Peronopsinae (WEsTERGÅRD, 1936) . 

Peronopsis CORDA, 1847. 

Genotype: Battus integer BEYRICH, 1845 . 

Quadragnastus HowELL (1935 a) , whose type, Q.  salus HowELL, displays a 
close resemblance to A gn.  quadratus TuLLBERG , includes a group of forms 
which, as campared with Peranapsis, has the transverse glabellar furrow 
curving backwards, the pygidium samewhat expanded posteriorly, and the 
axial end-lobe depressed. In these features the pygidium of P. fallax depressa 
described below approaches quadratus and its allies, and the course of the 
glabellar furrow is variable and no reliable criterion, in fallax sometimes 
curving backwards and in quadratus sometimes being straight . Thus the 
present writer agrees with Kobayashi in considering Quadragnastus a synonym 
of Peranapsis; at the utmost the former should be awarded subgeneric rank. 

As a new genus of Peronopsidae Kobayashi (1939 a) erected A cadagnastus 
with A gn. acadicus HARTT as the type, which was characterized thus: >>Ar
chaeagnostinae with conical axis and post-axial furrow on rounded pygidium 
without spines . Cephalic outline tends to be subquadrate. >> These criteria 
seem to be of little value, however. In the genus were included inter alia, 
scutalis SALTER (pars) and pusillus TuLLBERG, i .  e. species which in cephalon 
and pygidium, too, except in the length of the axis, agree fairly well with 
integer, and thus they are here referred to Peranapsis . 

In Seandinavia Peranapsis appears in the zone of Par. pinus and ranges 
to the top of the Middle Cambrian. It has a world-wide distribution. 

Peranapsis integra (BEYRICH, 1845) . 

1 9 3 6 .  Peronopsis integra (BEYRICH) , Westergård, S. G. U. ,  Ser. C, No. 394, p. z 8 ,  p!. r ,  figs . r 6-
r 8 .  ( Figs . of a complete specimen and two pygidia, p o s s i b l y collected from the lowest 
portion of the Par. oelandicus beds at Vickleby, Öland. )  

R e m a r k s . - As emphasized in the paper cited i t is very doubtful w hether 
this species was really found in Öland. If it was, it is the oldest agnastid so far 
known from Sweden. It should be noted that integra is recorded from much 
ymmger strata in England, viz. the zone of Par. hicksii (Illing, 1916) . 
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Peronopsis fallax (LINNA� ssoN, r86g) . - Pl. 2 ,  figs. rS-24. 

1936. Peronopsis fallax (LINNARSSON) ,  Westergård, S .  G. U. ,  Ser. C, No. 394, p .  2 8 ,  pi. r ,  figs. 9-1 5 .  
(List of synonymy; remarks on species; figs of specimens a t  different stages o f  growth 
from the zone of Par. pinus, Öland.)  

R e m a r k s . - Some specimens of P. fallax in a slab of stinkstone collected 
by Linnarsson from the gibbus zone at Djupadalen, Västergötland, probably 
belong to the syntypes of the species.  Two of them are illustrated in this paper 
(figs . r8 and rg) . These as well as specimens from the same zone at other local
ities indicate that Linnarsson's figures may be inadequate in some details. 
Thus the frontal glabellar lobe is in reality slightly shorter, the posterior glabel
lar lobe has a pair of faint lateral impressions at the anterior third and a faint 
tubercle at the centre, the basal lobes are slightly larger, and the axis of the 
pygidiurn usually shorter than in Linnarsson's figures. - The outline of the 
cephalon is sornetirnes subquadrangular and sometimes evenly rounded in front. 
As a rule the pygidial axis does not extend quite to the marginal furrow except 
in the form predominant in the zone of Par. pinus. The lateral lobes are sep
arated by a shallow and fairly broad post-axial furrow or confluent. The pres
ent writer has never found a specimen with the pygidial axis so distinctly 
trilobed and the end-lobe so strongly widened as seen in Tullberg's fig. 22 of 
pl. 2. The various forms are sometimes found associated on one bedding plane. 

A form from Wales was identified as fallax by Lake (rgo6) ; as only the cepha
lon is known the identification is uncertain, however. Illing's fallax from the 
Upper Par. hicksii zone and the Lower Pa1·. davidis zone at Nuneaton has a 
sarnewhat narrower, and in his fig .  14 more tapering, axis than Linnarsson's 
species with which it otherwise seems to agree.1 The fragments from the Par. 
davidis fauna of Comley illustrated by Cobbold (rgii) as fallax possibly belong 
to this species. The Canadian forms resernbling fallax and described by Matthew 
(r8g6) want a re-examination. It should also be remarked that certain other 
American forms display more or less close resemblance to fal/ax, e. g. A gn. 
bonnerensis REsSER (1938a, 1939a) , >>a typical form of the Cordilleran Middle 
Cambriam. 

H o r i z o n a n d L o c a l i t i e s. - Ranges from the base of the zone of 
Par. pinus to the top of the zonc of Hypagn. parvifrons. Fairly sparse in the 
pinus zone, very rare in the Exsulans limestone, as a rule not infrequent -
sometimes even common - in the overlying zones . Found in all Scandinavian 
areas where the beds mentioned are accessible. 

Peronopsis fallax depressa subsp. n. - Pl. 2, figs. 25 . 26. 

D i a g n o s i s .  - Pygidium of low convexii.y, slightly widened posteriorly; 
axial end-lobe gently depressed. 

R e m a r k s .  -- A complete young specimen proves that the illustrated 
shields belong to one and the same form. The transverse glabellar furrow is 

1 Of the specimens illustrated by Illing, Kobayashi (1939,  p. r r 7) distinguished figs. 13 and 1 5  
as P .  fallax forma hartskillensis and fig. 1 4  a s  P .  fallax forma conica. 
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straight or bent slightly backwards. The cheeks are as a rule smooth but in a 
few specimens slightly grooved. In the pygidium depressa is distinct from other 
forms of fallax and approaches cylindrica described below. -- The holotype 
fig. z6, of middle size , is 4. o mm long and 4· 3 mm broad. 

H o r i z o n a n d L o c a l i t y. - Zone of Hypagn. parvifrons. Gislövsham
mar (boulders 99 and n6) , Scania. - Infrequent . 

Peronopsis fallax ferox (TULLBERG, I88o) . - Pl. z, figs. z7 a, b; pl. 3, figs. I ,  z .  

r878 .  A gnastus fallax LrNNARSSON [partim] , Brögger, N.  M .  N . ,  vol. 24, p .  65  (49 ) .  (The form No. 4 
from the zone of Par. rugulasus, whose pygidium is described but not depicted, may 
belong here. Krekling, Norway. ) 

1 880. A gnastus fallax LINNARSSON, forma ferax TULLBERG, S. G. U.,  Ser. C, No. 42 ,  p. 32 ,  p!.  2 ,  
figs. 23 a-c. (Description and figs. of  cephalon and pygidium. Zones of Ptychagn. (Pt . )  
punctuasus and Pt. ( Triplagn. )  lundgreni. Andrarum, Scania; Bornholm.) 

1 902. A gnastus fallax LrNNARSSON, forma ferax TuLLBERG, Grönwall, D .  G. U.,  II .  R:ekke, No. 1 3 ,  
p .  6 9 .  ( Remarks on this form from Bornholm.) 

R e m a r k s .  - One of Tullberg's specimens from Borregaard, Bornholm, 
is illustrated in fig. z7 and is selected lectotype. This form is distinct from 
fallax by the shorter pygidial axis and the lateral lobes being subequal in 
breadth throughout and confluent . Forms intermediate between the species 
and subspecies occur mainly in the layers between those in which the species 
.and subspecies predominate. 

H o r i z o n  a n d  L o c a l i t i e s . - Not infrequent in the zones of 
Ptychagn. (Pt.) punctuosus and Pt. (Triplagn.) lundgreni, rare in the lowest 
portion of the zone of Solenoplet�ra brachymetopa.1  - Known from the Scan
dinavian areas in which these zones are weil developed and accessible . 

Per01wpsis fallax minor (BRÖGGER, I878) . - Pl. 3, figs. 3-7.  

1 8 7 8 .  A gnastus fallax LINNARSSON, var. 3 BRÖGGER , N. M. N . ,  vol. 24, p .  65  (49 ) .  (Briefly character
ized; no fig . The subspecific name is found on the table facing p .  34 ( 1 8 ) .  Par. farch
hammeri beds.  Krekling, Norway. )  

R e m a r k s . - Brögger characterized this form thus: distinct from fallax 
by the lateral lobes being confluent behind the axis and by the smaller size of 
the shields (length z .  s mm) . Consequently the form might be expected to agree 
with fallax ferox except in the size . The Swedish specimens from the zone 
in question are variable, however, especially as regards breadth and length 
of the pygidial axis, which sometimes is short and in such a case the lateral 
lobes are confluent, and sometimes extends to the rim. The rim of cephalon as 
well as pygidium is flat and the marginal furrow almost effaced whereas in 
ferox and other forms of fallax the very border is relatively narrow and convex 
and the marginal furrow pronounced and fairly broad. The size is small, no  
shield present exceeding 3 mm in length. This variable form may be  refcrable 
to Brögger's  var. 3 ·  

1 Tullberg's s tatement that P .  fallax ferax ascends i n  to the zone of Lejapyge laevigata i n  Väster
götland (Gudhem) has not been corroborated by later researehes and is probably incorrect. A 
cephalon from this zone at Dj upadalen, Västergötland, identified as fallax ferax by Wallerius 
( 1 8 9 5 ,  p. 43)  is described below under the name of Oidalagnastus trispinifer. 
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H o r i z o n a n d L o c a l i t i P s .  - Zone of Solenopleura brachyrnetopa . 
- Scania: Andrarum. - Jämtland: Vedjeön. - Angermanland: Aborrfallet . 
- Very rare in Scania, infrequent in Northern Sweden. 

Norway: Oslo district. 

Peronopsis brunfloensis sp . n. - Pl. 3, figs. 8, 9·  

D i a g n o s i s .  - Distinct from P. fallax and its subspecies by proportion
ally longer anterior glabellar lobe, semi-elliptical outline of pygidium, and 
rudimentary marginal spines. 

D e s c r i p t i o n .  - Both shields with evenly rounded distal outline, 
slightly convex rim of moderate breadth, not very pronounced marginal furrow, 
and rather high convexity. Glabella occupying about two-thirds the cephalic 
length, subcylindrical or gently conical; anterior lobe slightly more than one
third the glabellar length; posterior lobe with a pair of faint lateral impressions 
at the anterior third and a small tubercle at , or in front of, the centre . Basal 
lobes moderate, triangular. Cheeks subequal in breadth throughout . 

Thorax like that of fallax. 
Pygidium varying as regards breadth, length, and convexity of the axis, 

and, accordingly, the lateral lobes are almost as broad as the latter or much 
narrower and subequal in breadth throughout or narrowing posteriorly. Annu
lation of the axis quite or almost imperceptible; median tubercle prominent . 
Post-axial median furrow absent or, in young specimens, faintly indicated. 
Test of cephalon and pygidium smooth. 

S i z e. - The holotype, a large specimen, is about 8 mm in total length 
(cephalon 3 . 4, pygidium 3· r ) and 3 . 6  mm broad across the cephalon. 

H o r i z o n a n d L o c a l i t y. - Common in a layer with Par. femtlandicus 
forming the basal layer of the Par. paradoxissimus beds at Brunflo, Jämtland. 

Peronopsis cylindrica sp. n.  - Pl. 3 ,  figs. IJ-ZI.  

D i a g n o s i s .  - A  form closely related to P. quadrata from which it  differs 
in having subcylindrical instead of conical glabella (in full-grown specimens) 
and the pygidial axis being parallel-sided instead of tapering in the anterior 
two-thirds. Both shields more strongly constricted at the proximal margin in 
the former than in the latter. 

D e s c r i p t i o n. - Cephalon and pygidium subquadrangular, widened 
distally; rim rather flat and broad, narrowing to the proximal margin; marginal 
furrow especially in the pygidium indistinct and very shallow. Cephalon convex 
posteriorly, with the cheeks steeping vertically at the posterior corners . Gla
bella subcylindrical, transverse furrow curving strongly backwards; anterior 
lobe small, much broader than long; posterior lobe with a pair of well-defined 
lateral impressions at about the anterior third and a small central tubercle . 
Basal lobes of varying size, sometimes almost meeting at the middle line . 
Cheeks slightly narrower than the glabella, subequal in breadth throughout, 
smooth (faintly scrobiculate in one specimen) . 
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Thorax unknown. 
Pygidium less convex than the cephalon; axis subequal in breadth in the 

anterior two-thirds, rapidly tapering and depressed in the posterior third, not 
extending to the rim, with a prominent median tubercle; annulation obsolete . 
Lateral lobes narrower than the axis, confluent. 

S i z e .  - The holotype, fig. I8, one of the largest pygidia present, is 5 · 4  mm 
in length and bread th. 

H o r i z o n a n d L o c a l i t i e s .  - Zone of Ptychagn. (Pt.) punctuosus. 
Gislövshammar and Brantevik (boulders) , Scania. - Infrequent . 

Peronopsis quadrata (TULLBERG, I88o) . - Pl. 3 ,  figs. 22-29. 

r88o .  A gnastus quadratus TuLLBERG, S.  G. U. ,  Ser. C . ,  No .  42,  p .  34,  pi. 2 ,  figs. 25  a,  b .  (Description 
and figs.  of cephalon and pygidium from the Andrarum limestone. Andrarum, Scania.) 

R e m a r k s a n d A f f i n i t i e s .  - Two of Tullberg's  syntypes are seen 
in fig. 22 , the pygidium is selected lectotype. In young specimens the glabella 
is subcylindrical , in full-grown conical . The transverse glabellar furrow is as a 
rule bent backwards, rarely straight. The pygidium is slightly widened back
wards and the lateral outline is gently curved (not straight as in Tullberg's  
figure) . Ra tio of length and breadth varies in both shields. At Aborrfallet , 
Ångermanland, the typical form is associated with a form differing in having 
a faint and short median furrow in the posterior portion of the preglabellar area, 
as in the subspecies sulcata to be described. 

P. quadrata should be compared with Quadragnastus solus HowELL (I935 a, 
I937 a) from the Centropleura vermontensis zone of Vermont. As regards the 
pygidium the resemblance seems to be complete, save that the axis in the latter 
touches the rim and the tubercle is more elongate . Also in the cephalon the 
species agree in essential features at least; a close comparison cannot be carried 
out, however, due to the imperfect preservation of the American specimen. 

P. fallax, fallax depressa, cylindrica, and quadrata form a rather continuous 
evolutional series. 

H o r i z o n a n d L o c a l i t i e s .  - Zone of Solenopleura brachymetopa. 
Scania: Andrarum; Kiviks-Esperöd; Gislövshammar (boring) . - Västergöt
land: Torbjörntorp. - Jämtland: Vedjeön; Hillsand; Silj eåsen. - Ångerman
land: Brattbäcken; Kvarnån; Aborrfallet . - Rare in Scania and Västergötland, 
fairly infrequent in Jämtland and Ångermanland. 

Bornholm. 

Peronopsis quadrata sulcata subsp. n .  - Pl. 4, figs . I, 2 .  

D i a g n o s i s .  - Distinct from quadrata by having faint radiating groves 
and rounded pits in the checks and a short and weak median furrow in the 
posterior portion of the preglabellar area. The holotype, fig. I, is 4· 5 mm 
long. 

But a few specimens have been found; they are associated '.-vith q·uadrata . 
Andrarum, Scania. Aborrfallet , Ångermanland. 
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Peronopsis sp. - Pl.  4, figs. 3 a, b .  

A single cephalon of this form is present . It does not seem to be referable to 
any hitherto known form and may be more closely related to quadrata than to 
any form of fallax. It was collected from the upper part of the zone of Lejopyge 
laevigata at Gudhem, Västergötland. 

Peronopsis scutalis (SALTER in HICKS, r87z) . - Pl. 4, figs. 4-II .  

I87z .  A gnastus scutalis SALTER [partim] , HrcKs , Q. J .  G .  S . ,  vol. z 8 ,  p .  I 7 5 ,  p!. 5 ,  figs . I Z  and 
I 3 ,  probably figs. I I  and I4 ,  not figs . 9 and IO. (Description based on different species; 
fi gs . of complete s·pecimens from the Merrevian of Wales . )  

I 88o. A gnastus parvi/rons LINNARSSO N,  forma I TuLLBERG, S.  G. U. ,  Ser. C . ,  No.  42 ,  p .  3 5 ,  p! .  2 ,  
fig. 26.  (Pygidium described and depicted. Andrarum, loc. 6 ,  Scania.) 

I 902.  A gnostus exarutus GRÖNWALL, D.  G. U., II. Rrekke, No. 1 3 ,  p.  77, p!. I, fig. I7 .  (Description 
and fig. of pygidium. Zones of Hypagn. parvi/rons and Par. davidis. Bornholm.) 

I906. A gnastus exaratus GRÖNWALL, Lake, Pal. Soc. ,  Brit. Cambr. Trilob. ,  p .  6,  p!. r ,  figs. 8-ro. 
( Revised description and new fig. of one of Hicks's specimens and figs. of other specimens 
from the Merrevian of Wales . ) 

I9I6 .  A gnastus exaratus GRÖNWALL, var. tenuis !LLING, Q. J. G. S. ,  vol. 7 r ,  p. 406, p!.  28 ,  figs.  
2-5 . (Description and figs. of complete specimens. Zones of Par. aurora - Par. davidis. 
Nuneaton, England.)  

R e m a r k s .  - After examination of the syntypes known Lake established 
that Hicks included in scutalis specimens of at least two distinct species, viz. 
exaratus GRöNWALL and punctuosus ANGELIN . Illing distinguished two closely 
related forms, one identical with exarattts and occurring at the same level in 
Great Britain as on Bornholm, and the variety tenuis with greater range than 
exaratus from which it was stated to differ in the subquadrate shape of the 
anterior glabellar lobe, the narrower and more tapering pygidial axis, and 
larger size . This form agrees with Hicks's and Lake's figures quoted above. 

Since different species were originally included in scutalis, Salter's specific 
name was discarded by Lake and replaced by Grönwall's exaratus, a suggestion 
accepted by Illing and Kobayashi. According to the International Rules the 
former name,  used in a restricted sense, is valid, however. 

As seen from the figures the Seanian species identified as scutalis varies in 
the breadth of the glabella and the length and breadth of the pygidial axis . 
The latter is, as a rule at least , narrower than in the holotype of exarattts, which, 
if distinguished , should be called P. scutalis exaratus (GRÖNWALL) . Weil-pre
served specimens display a very faint tubercle at the centre of the posterior 
glabellar lobe. The deep and broad axial and post-axial furrows, conspicuous 
especially on intemal casts, seem to constitute a good characteristic . - In most 
of the specimens present cephalon and pygidium are Z-3 mm long; 5-6 mm 
long shields are rare . 

In the cephalon P. scutalis resembles the associated fallax from which it 
differs in markedly longer frontal glabellar lo be and on a side-view (see the figs.) . 
The pygidium might be confunded with that of the associated C otalagnastus lens 
claudicans; compared with the latter it has deeper and broader furrows, narrow
er, more pointed,  and generally shorter axis which is more or less depressed 
posteriorly. - Tullberg's A gn. parvifrons forma r, a poorly preserved specimen 
in shale of which a new figure is given in this paper, probably belongs to scutalis . 
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Kobayashi (1939 a) included this species in his new genus A cadagnostus. 
H o r i z o n a n d L o c a l i t i e s. - Appears immediately above the Exsu

lans limestone and ranges to the top of the Ptychagn. (Pt.) atavus zone. Andra
rum; Brantevik and Gislövshammar, Scania. Not infrequent in so me boulders 
from the latter localities .  

Great Britain. - Newfoundland( ? ) . 

Peronopsis pusilla (TuLLBERG, 188o) . - Pl. 4, figs. 12-18.  

1 88o. A gnostus pusillus TuLLBERG, S .  G. U . ,  Ser. C. ,  N o .  4 2 ,  p .  36,  p ! .  2,  fig . 3 0 .  (Description and 
fig. of pygidium. Zone of Ptychagn. (Pt.) punctuosus. Andrarum, Scania.) 

1 902. A gnostus pusillus TuLLBERG, Grönwall, D.  G. U.,  II. Rmkke, No. 13, p .  77, p!. r ,  fig .  1 8 .  
(Description and fig. of pygidium. Zones of Hypagn. parvi/rons and Par. davidis. Born
holm.)  

? 1 902.  A gnostus lingula GRÖNWALL [partim] , idem, p .  73, p!. r ,  fig. 14,  not fig. rs .  (The described 
and illustrated cephalon agrees with pusilla. Zone of Par. davidis, Bornholm. )  

D e s c r i p t i o n. - Both shields fairly convex, slightly broader than long, 
rarely equal in length and breadth. Cephalon with a narrow rim followed by a 
shallow furrow. Glabella occupies about two-thirds the length and about one
third the breadth of the cephalon, almost parallel-sided; anterior lobe rounded 
or gently angulate in front; posterior lobe with a pair of faint lateral impres
sions at the anterior third and, between them, a small median tubercle . Axial 
furrows deep along the posterior and shallow along the anterior glabellar lobe . 
Basal lobes small, connected by a thread-like band behind the glabella. Cheeks 
narrowing forwards, confluent, with scattered short and faint furrows and pits .  

Thorax unknown. 
Pygidium with rather evenly rounded posterior outline or tending to become 

subquadrangular; rim a little broader than in the cephalon, slightly widened 
at the rear; marginal furrow shallow, widened posteriorly. Axis occupying 
about one-third the total breadth, short but varying in length, inconsiderably 
contracted at the seeond ring which bears an elongate tubercle; ring furrows 
very faint in young and almost or quite obliterated in full-grown specimens . 
Lateral lobes equal in breadth throughout or narrowing backwards, separated 
by a narrow and shallow post-axial furrow; test smooth or very faintly 
shagreened. 

S i z e. - The largest cephalon found (fig. 14) is 3· 3 mm long and 3· 7 mm 
broad; the largest pygidium (fig. 15) 3 - 4  and 3 . 8  mm in length and breadth. 

R e m a r k s .  - Tullberg knew this species but from the pygidium - a new 
figure of the holotype is seen in fig. 12 .  Since then a great many specimens 
have been collected, and even though no complete dorsal shield has been found, 
there ma y be no doubt that the cephalon here in question is conspecific with the 
pygidium. 

The cephalon of Agn. lingula GRÖNWALL which was based on two cephala 
and one pygidium from the Par. davidis zone of Bornholm has the furrows on 
the cheeks more strongly pronounced than might be concluded from Grönwall' s  
figure and is not distinguishable from that o f  pusilla. The pygidium differs 
from the latter in having confluent and faintly granular lateral lobes. Thus it  
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seems probable that the cephalon should be identified as pusilla and that the 
cephalon of lingula is unknown. If, on the other hand, cephalon and pygidium 
are conspecific, as advocated by Grönwall, lingula may be a subspecies of 
pusilla. No pygidium like that of lingula has so far been found in Scania. 

Kobayashi (r939 a) included pusilla in his new genus A cadagnostus. 
H o r i z o n a n d L o c a l i t i e s. - Zone of Ptychagn. (Pt. )  punctuosus. 

Scania: S. Sandby (boring) ; Andrarum; Kiviks-Esperöd; Baskemölla; Brantevik 
and Gislövshammar. - Västergötland: Byklev (teste Grönwall) . - Everywhere 
infrequent. 

Bornholm. - Öksna in Norway (teste Grönwall) . - On Bornholm and in 
Norway the species appears already in the zone of Hypagn. parvifrons . - A gn. 
cf. pusillus was recorded from Newfoundland by Howeli (r925) . 

Peronopsis insignis (W ALLERIUS, r895) . - Pl. 3, figs. ro-rs.  
r 8 g 5 .  A gnastus fallax LINNARssoN var. insignis W ALLERius, Zonen med A gnastus laevigatus, p .  4 4  

p ! .  r ,  figs.  3 a ,  b .  (Description and figs. of cephalon and pygidium. Zone of Lejapyge 
/aevigata, upper p art. Gudhem, Västergötland.) 

1930.  A gnastus insignis WALLERrus , G. F. F., vol. 5 2 ,  p. 5 8 ,  fig. 7.  (The form awarded rank of 
independent species; the figs . of the preceding paper reproduced.)  

R e m a r k s a n d A f f i n i t i e s .  - P. insignis is distinct from fallax and 
its subspecies by semi-elliptical outline of cephalon and pygidium, somewhat 
shorter and more conical glabella, more tapering pygidial axis, axial furrows 
almost or quite effaced at the termirration of the axis, and rudimentary marginal 
spines. The rim is rather flat and the marginal furrow shallow in both shields . 
Test smooth; one cephalon has faintly scrobiculate cheeks. 

A small pygidium (pl. 3, fig. r6) , associated with insignis, is distinct from this 
species by proportionally greater length, broader axis, and lacking any traces 
of marginal spines. The axis displays four pairs of muscle scars . It may belong 
to a form closely related to insignis. 

H o r i z o n a n d L o c a l i t i e s. - Zone of Lejopyge laevigata, upper part . 
- Västergötland: Gudhem; Torbjörntorp; Djupadalen; Ödegården; Oltorp . 
Not infrequent. 

Hypagnostus J AEKEL, r909. 

Genotype: Agnostus parvi/rons LINNARSSON, r869 . 

The most conspicuous characteristic of this group is the short and non-lobate 
glabella whose frontal lobe is effaced. This induced Tullberg to place it in an 
independent section, Parvifrontes. In some forms, e. g. truncatus, the glabella 
is strictly truncate and has the anterior corners sharply angulate, as is the case 
in agnostids with the anterior lobe developed. Specimens of the genotype and 
other congeneric forms sometimes display an indistinctly delimited elevation 
immediately in front of the glabella, and, exceptionally, the anterior lobe 
seems to be very faintly outlirred (cf. truncatus BRÖGGER, r875,  and parvifrons 
tessella MATTHEW, r896) . These are transitional forms between Limbati-Fallaces 
and Parvifrontes, as pointed out by Matthew, and indicate that Hypagnostus 
arose from Peronopsis. 
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As regards the taxonornie position of Agn.  exsculptus ANGELIN divergent 
opinions have been advanced. The cheeks of the species have radiating grooves, 
two of which simulate prolonged axial furrows. Tullberg interpreted these 
grooves as true axial furrows and the space between them as the anterior 
glabellar lo be, which in such a case extends to the marginal furrow. Accordingly 
he .included the species in Longifrontes, an opinion with which Jaekel agreed 
as he placed exsculptus in Agnostidae. On the other hand Wallerius (r895) 
emphasized that the grooves in question are homologous with the other grooves 
of the cheeks, that no anterior glabellar lobe is traceable, and that the species 
belongs to Parvifrontes. Wallerius's interpretation of the grooves is beyond 
doubt correct and Whitehouse (1936) evidently arrived at the same result and 
included exsculptus in Hypagnostus. Kobayashi (1939) is of a different opinion, 
however, stating: >>l agree with Tullberg in combining exsculpta with [Tomagnos
tus] fissus in Longifrontes rather than placing it in Parvifrontes, because the 
cephalon of exsculptus agrees with that of Matthew's trijisszts in most respect>> 
(p.  rsr) and regards exsculptus as the type of an independent genus denominated 
Tomagnostella . In some respeds exsculptus resembles full-grown specimens of 
Ptychagn. ( Triplagn.) convexus sp. n. and on account of that (not for the reasons 
adduced by Kobayashi) the present writer at first believed that Tomagnastella 
might be a valid genus and a member of the Agnostinae but soon had to give 
up this idea. In young specimens of convex,us the anterior glabellar lobe and the 
preglabellar median furrow are well-defined; no very young specimens of 
exsculptus are present but of the closely allied sulcifer one mm long cephala do 
not display an y vestiges of either the anterior glabellar lo be or the preglabellar 
furrow (but sometimes a depression rather than a furrow in the anterior portion 
of the preglabellar area) . On the other hand there is a striking resemblance in 
the cephalon between exsculpt2ts and certain species of Hypagnostus, e. g. frun
catus forma r (pl. 5 ,  fig. ro) . The pygidium of exsculptus is not yet definitely 
known; that of sulcifer is very like that of H. nepos, however. Thus, as far as 
can be concluded from our present knowledge of exsculpttts and akin forms, 
they should be included in Hypagnost�ts. 

Spinagnostus HovYELL ( 1935 a) , with franklinensis from the Centropleura 
vermontensis fauna of Vermont as the type and only known species, is distinct 
from Hypagnostus by a pair of short spines at the rear corners of the cephalon 
and a pair of stout marginal spines on the pygidium. As no other differences of 
any importance are to be found and the spinosity itself does not imply generic 
distinction (d. Lejopyge laevigata armata, Goniagnostus spiniger, and A gnastus 
pisiformis spiniger) the present writer considers Spinagnostus a synonym of 
Hypagnostus. - Cyclopagnostus HowELL (1937 a) may be another synonym 
(d. H. brevifrons) . 

In Seandinavia Hypagnostus appears in the zone of Ptychagnvstus (Pt.) atavus 
and ranges to the top of the zone of Lejopyge laevigata. Outside Seandinavia 
representatives of the genus are known from the Middle Cambrian of Great 
Britain, the Atlantic province of North America, Eastern Asia, and Australia. 
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Hypagnostus parvi/rons (LINNARSSON, 1869) . - Pl. 4, figs. 27-31 .  

r86g .  A gnastus parvifrons LI:<NARSSON, Vet. -Ak. Hand! . ,  vol. 8 ,  No. z ,  p .  8 z ,  pl.  z ,  figs. 5 6 ,  57 .  
(Description and figs. of  cephalon and pygidium. Zone of H. parvifrons. Hällekis, Väster
götland. )  

r 88o. A gnastus parvitrons LINNARssoN [partim] , Tullberg, S .  G. U. ,  Ser. C . ,  N o .  4 z ,  p .  3 4 ,  p l .  z ,  
figs. z7  a, b .  (Only forma z;  described and depicted. Andrarum, l o c .  8 ,  Scania. )  

rgoz.  A gnastus parvitrons LINNARssoN [partim] , Grönwall, D.  G. U., II .  Rrekke, No. 1 3 ,  p .  74.  
{ Remarks on species from Bornholm.)  

rgr6.  A gnastus parvitrons LINNARSSoN, Illing, Q.  J. G. S . ,  vol .  7 1 ,  p .  4z2,  pl. 32 ,  fig. ro .  {Cephalon, 
probably belonging to this species, described and figured. Zones of Par. hicksii and P. 
davidis. Nuneaton, England.)  

1929.  A gnastus parvitrons LrNNARssoN, Strand, N. G. T. ,  vol .  ro,  p .  347,  pi. r ,  fig. 14 .  {Pygidium 
figured. Mj ösen district, Norway.) 

R e m a r k s .  - The cephalon depicted by Linnarsson and an associated 
pygidium, are re-illustrated in figs. 27 and 28 on pl. 4· The following character
istics should be noticed: the glabella is not quite half as long as the cephalon 
and rounded in front; the pygidial axis is shorter than the lateral lobes but 
nevertheless meets the rim, which projects forwards at the axial line . 

The species varies in the glabella, which is sometimes samewhat larger than 
in the holotype but does not exceed half of the cephalic length; sometimes it is 
fairly truncate in front. The cheeks are as a rule smooth, very rarely faintly 
scrobiculate and, in such a case, approaching cicatricosus subsp. n. The pygidium 
varies in convexity and length of the axis but is otherwise fairly constant, and 
the rim projecting forwards at the axial line seems to be a realiable characteristic . 

In addition to the typical form Brögger distinguished two varieties, viz. 
mammillata and nepos, the latter of which is here awarded specific rank. Tull
berg included in parvifrons three distinct forms of which but No. 2 is identical 
with Linnarsson's species; No. 3 is referable to H. nepos and No. I may belong 
to Peronopsis scutalis. 

Of the extra-Scandinavian forms identified as parvifrons the one described 
by Illing probably belongs to this species, whereas the varying forms from the 
Par. forchhammeri grits of the Rushton area made known by Cobbold ( 1934) 

seem to be remote. Forms similar to parvi/rons occur in the Atlantic province of 
North America, and the true parvifrons was recorded by Howeli ( 1937 b) from 
New Brunswick. H. vortex WHITEHOUSE (1936) and clipeus WH. ( 1939) from 
Australia differ from parvifrons mainly in the pygidium wh03e rim is not 
expanded at the rear. H. latelimbatus (LORENZ) from Schantung in China, 
re-examined by Kobayashi (1938) , seems to display doser resemblance to the 
Swedish species than claimed by Kobayashi. 

H o r i z o n a n d L o c a l i t i e s .  - Appears in the lower portion of the 
Ptychagn. (Pt.) atavus zone and is common in the H. parvifrons zone at many 
localities .  Widely distributed in Scandinavia. 

Great Britain. - Eastern North America. 

Hypagnostus parvifrons mammillatus (BRÖGGER, 1878) . - Pl . 5, figs. 2-4. 

r878 .  A gnastus parvitrons LINNARSSON var. mammillata BRÖGGER, N. M.  N.,  vol. Z 4 ,  p .  72 { 56 ) ,  
p i .  5 ,  figs.  3 a-d. {Description and figs. of  a complete, enrolled specimen. Krekling, 
Norway. )  
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1929.  A gnostus parvi/rons mammillatus BRÖGGER, Strand, N.  G. T.,  vol.  w, p.  347, p!. I ,  figs. 1 5 ,  
r g . (Description and figs. o f  cephalon and pygidium. Zones o f  Par. paradoxissimus and 
P. rugulostts. Mj ösen district, Norway.) 

R e m a r k s .  - Compared with parvitrons the subspecies has more convex 
pygidium with greatly raised axis, the tubercle more nearly to the centre, and 
the rim still more widened behind the axis. The subspecies occurs associated 
with the species and is connected to it by intermediate stages. 

H o r i z o n a n d L o c a l i t i e s . - Appears in the zone of Ptychagn. (Pt. )  
atavus, is usually common in the upper part of the H. parvitrons zone, and 
continues into the zone of Ptychagn. (Pt.) p�mctuosus where it is rare. - Scania: 
Andrarum; Brantevik and Gislövshammar. - Öland: on the shore WSW of 
Mörbylilla; Degerhamn. - Västergötland: Falbygden, Billingen, Kinnekulle, 
and Hunneberg. - Jämtland: Hillsand. - Ångermanland; Brooklet 2 km E of 
Tåsjö church; Tj ärnmyrberget . 

Bornholm. - Norway: Oslo and Mjösen districts. - H. cf. parvitrons mam
millatus was recorded by Howeli ( 1925) from Newfoundland. 

Hypagnostus parvitrons cicatricosus subsp. n. - Pl. 5, fig. I .  
D i a g n o s i s .  - Differs from parvitrons in the cheeks, which are orna

mented with weil defined though narrow and shallow irregular radiating furrows. 
Intermediate stages have been observed. 

The holotype, a cephalon retaining the original convexity, 4· z mm lo ng and 
4- r mm broad, was collected from a stinkstone boulder at Trolmen, Västergöt
land, crowded with specimens of parvitrons and parvitrons mammillatus. -

Very rare. 

Hypagnostus truncatus (BRÖGGER, 1878) . 

1875.  A gnostus sp. BRÖGGER, G. F. F. ,  vol. 2, p. 579,  p!. 2 5 ,  fig. r. (A cephalon with the anterior 
glabellar lobe very faintly outlirred briefly characterized and depicted. Öksna, Norway. }  

1 8 7 8 .  A gnosttts truncatus BRÖGGER, N. M. N . ,  vol. 2 4 ,  p.  72 (56) , p ! .  6,  fig. 8 .  (Cephalon charac
terized and i!lustrated. Öksna, Norway. )  

1 929.  A gnostus truncatus BRÖGGER, Strand, N.  G. T.,  vol. ro ,  p .  3 4 8 ,  p ! .  r ,  figs. g-n . (New fig. 
of the holotype and figs. of cephalon and pygidium from the zone of Par. rugulosus of the 
Mjösen district, Norway. )  

R e m a r k s .  - The holotype of truncatus is a cephalon from the Paradoxis
simus beds at Öksna, a new figure of which was published by Strand (1929) . 
The pygidium was unknown to Brögger. With this species Strand identified a 
form from the zone of Par. rugulosus in the Mjösen district whose pygidium is 
characterized by short axis and confluent lateral lobes. It seems questionable, 
however, whether these forms from different zones and localities are identical 
since they do not perfectly agree in the cephalon, as admitted by Strand, and 
the pygidium of Brögger's form is still unknown. Thus further researehes are 
necessary before truncattts can be considered fully characterized and distin
guished from allied forms. 

In the Swedish material present there are three different forms which agree 
with truncatus in having truncate glabella about half as long as the cephalon; 
the anterior glabellar corners are sharply angulate as in the holotype or faintly 
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rounded due to individual variability. In the pygidium they differ from each 
other as stated below. They are distinct from the closely related parvifrons by 
truncate and slightly longer glabella and by lacking the rear forward projection 
of the pygidial rim. Probably one of these forms should be identified as Brög
ger's truncatus, at present none can be pointed out, however. Thus, pending 
the results of future researehes of additional material of Brögger's species from 
the type locality, the Swedish forms are here provisionally recorded as un
named forms of truncatus . 

Forma I. - Pl. 5 ,  figs. 9-12 . 

The cephalon is in all prohability identical with A gn. lens var. frontosa GRöN
WALL from the parvifrons zone on Bornholm, which was stated to have redang
ular glabella slightly more than half as long as the cephalon and usually 
samewhat gr:ooved cheeks. The specimens illustrated in this paper were collected 
from boulder 8o at Brantevik, Scania, originating from 1:he upper part of the 
zone of Ptychagn. (Pt. )  atavus. Of the associated pygidia but the form seen in 
fig. 12 can be combined with the cephalon. 

Forma 2. - Pl. 5, figs. 13-19. 

The axis of the pygidium does not extend to the rim and a post-axial median 
furrow is usually absent, sometimes faintly indicated. The figured specimens 
were collected from a stinkstone lens at Aborrfallet, Ångermanland, which was 
fairly rich in this species but did not yield any other form; probably it belongs 
to the parvifrons zone. This form from the locality mentioned was described 
and illustrated by Thorslund (1935) as Agn. parvifrons var. It is abundant in a 
layer immediately below the one yielding parvifrons in a boring at Motala, 
Östergötland (Westergård, 1944 b, level 17I .  5 m) . 

Forma 3 ·  - Pl. 5 ,  figs. 20-23 . 

The glabella is slightly larger and the rim broader than in the preceding forms, 
and in the pygidium the lateral lobes are separated by a well defined post-axial 
furrow even in the largest specimens. The specimens illustrated originate from 
a stinkstone lens at Tj ärnmyrberget, Ångermanland, in which this form was 
abundant and which otherwise yielded but one pygidium of H. parvi/rons 
mammillatus and a few poor fragments of Ptychagn. (Pt.) punctuosus affinis ( ? ) . 
It occurs also at Silj eåsen, Northern Jämtland. Of the forms under considera
tion this one seems to display the dosest resemblance to the holotype. 

Hypagnostus nepos (BRÖGGER, 1878) . -- Pl. 5 ,  figs. s-8. 

1 8 7 8 .  Agnastus parvitrons LINNARssoN var. nepos BRÖGGER, N. M. N . ,  vol. 24,  p.  72 ( 56 ) ,  p i .  6 ,  
fig. 2 .  (Description and fig. of a complete specimen. Zone of Par. rugulosus. Krekling, 
Norway.)  

1 88o.  A gnastus parvitrons LINNARsSoN (partim] , Tullberg, S .  G. U. ,  Ser.  C . ,  No. 42,  p.  35 ,  pi. 2 , 
figs . 28 a, b. (Only forma 3; cephalon and pygidium described and depicted. Hyolithes 
limestorre [o. 3 m below the Andrarum limestone] .  Andrarum, Scania.) 

1 9 2 9 .  A gnastus parvitrons nepos BRÖGGER, Strand, N.  G. T.,  vol. 10,  p .  348,  pi. I ,  fig. 1 6  (Pygi· 
dium described and figured. Zone of Par. rugulosus. Mj ösen district, Norway.)  
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R e m a r k s.  - The glabella occupies one-half, or a little more than one
half, of the length of the cephalon and is thus slightly longer than in parvifrons . 
The cheeks are as a rule smooth, very rarely faintly grooved. In the pygidium 
the form differs from the latter in the rim being subequal in breadth throughout 
and, more particularly, in having annulated axis - the seeond ring furrow is 
less strongly defined than the first, however. The axis extends to the rim or 
nearly so, and in the latter case the lateral lobes are confluent or separated by 
a shallow and not very well defined post-axial furrow. As this form is sharply 
distinct from parvifrons in the pygidium and no intermediate links have been 
observed, it is raised to the rank of an independent species. 

H o r i z o n a n d L o c a l i t i e s. - Appears probably in the Ptychagn. 
(Pt.) punctztosus zone and ascends into the lower portion of the Solenopleura 
brachymetopa zone. - Scania: Andrarum; Baskemölla; S. Sandby (boring) . -
Västergötland: Byklev. - Jämtland: Kopparrökhällarna. - Angermanland: 
Aborrfallet; (Kvarnån? ) .  - Not infrequent . 

Norway: Oslo and Mjösen districts. - (Bornholm ? ) .  

Hypagnostus tjernviki sp . n .  - Text-fig. 2 .  

D i a g n o s i s .  - Distinct from the genotype and other congeneric forms 
by having the rim greatly expanded posteriorly. 

R e m a r k s . - Only the small specimens figured are present, the cephalon 
measuring 0 . 9  and the pygidium, holotype, 1 . 4  mm in length. 

The glabella is longer and the weak median tubercle situated more backwards 
than in the genotype ( characteristics which possibly do not distinguish the full-

• 
Text-fig . 2 .  Hypagnostus tjernviki s p. n. Cephalon and pygidium, the latter in different aspects . 

Par. forchhammeri beds . Gymninge, Närke. - x 8 .  

grown form from the latter species, however) . The pygidial axis occupies a bo ut 
two-thirds of the total length and half of the total breadth, extends to the rim, 
displays no traces of segmentation, and has a very weak median tubercle well 
forward. The rim is rather flat, occupies almost one-third of the total length, 
tapers rapidly forward, and is very narrow at the anterior corners. The furrow 
bonnding the rim is almost effaced at the axial furrows. 

The species is narned in honour of Mr. Torsten Tjernvik who by indefatigable 
and intelligent collecting has added materially to our knowledge of the Cam
brian fauna of Närke . 

H o r i z o n a n d L o c a l i t y .  - Par. forchhammeri beds. Gymninge, 
Närke. - Very rare . 

Hypagnostus brevijrons (ANGELIN) rSsr ,  - Pl. 5, figs. 24-29. 

1 8 5 r . A gnastus brevitrons ANGELIN, PaJ . Suec. ,  fasc. I ,  p.  6 ,  p ! .  6 ,  fig. 4 .  (Brief diagnosis, fig. o f  
complete specimen from the Andrarum limestone. Andrarum, Scania. )  
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1 8 78 .  A gnastus brevi/rons ANGELIN, Brögger, N. M.  N., vol. 24, p.  73 (57) ,  pl . 6, fig . ro. (Fig. of a 
nearly complete specimen from the Par. forchhammeri beds at Krekling, Norway. ) 

r 88o.  A gnastus brevi/rons ANGELIN [partim] Tullberg, S. G. U., Ser. C . ,  No. 42,  p. 3 5 ,  pi . z, figs . 
29 a, b. (Description and figs. of cephalon and pygidium from the type locality. The form 
from the shale above the Andrarum limestone identified as brevi/rons is an independent 
species; cf. H. denticulatus . )  

R e m a r k s a n d A f f i n i t i e s .  -- Four of Angelin's syntypes are illus
trated in figs. 24-27, the first of which is the lectotype. The glabella is more 
or less tapering, in no specimen present subrectangular as in Brögger's figure . 
In specimens with the test preserved the axial furrows are shallow, more partic
ularly in the cephalon, and the furrows on the axis ot the pygidium are as a 
rule wholly effaced, sometimes faintly indicated at the sides. It is a large form, 
the cephalon attaining 7 mm in length. 

Howeli (1937 a) included H. brevifrons in his new genus Cyclopagnosttts (type 
C. hesperius from the Centropleura vemtantensis fauna of Vermont) , which was 
placed in an independent family, Cyclopagnostidae, distinct from other forms 
with short and non-lobate glabella mainly by shorter and posteriorly ovally 
rounded pygidial axis . The generic diagnosis contains but one characteristic: 
the furrows on the pygidial axis are obsolete, a criterion which appliP.s just as 
well to pm·vifrons, the type of Hypagnostus, however. The dissimilarities do not 
appear to be very important and, thus, the present writer agrees with Koba
yashi in considering Cyclopagnostus a synonym of Hypagnosttts . 

H o r i z o n a n d L o c a l i t i e s. - Zone of Solenopleztra brachymetopa. -
Scania: Andrarum; Gislövshammar (boring) ; S .  Sand by (bo ring) . - Väster
götland: Byklev; Hällekis; Dj upadalen. - Jämtland: Brunflo; Vedjeön; Hill
sand; Siljeåsen. - Angermanland: Aborrfallet . -- Västerbotten: Marbäcken. 
- More infrequent in Southern than in Northern Sweden. 

Bornholm. - Oslo district, Norway. 

Hypagnostus denticulatus sp. n. - Pl. 5, figs . 30-33. 

D i a g n o s i s .  - This form is distinct from H. brevifrons by narrower rim 
in the cephalon, annulated and more tapering axis of the pygidium, and ha ving 
marginal spines. 

D e s c r i p t i o n. - Only flattened specimens in sh ale are present . 
Glabella about half as long as the cephalon or a little shorter, tapering, 

truncate or slightly rounded in front, with a very weak tubercle (usually in
discernible) behind the centre . Axial furrows well defined. Basal lobes moderate, 
triangular. Rim very narrow, thread-like. 

Thorax unknown. 
Axis of pygidium trilobed, slightly constricted at the seeond ring which 

bears a faint tubercle, somewhat varying in length, bluntly pointed or rather 
acuminate. Axial furrows distinct, ring furrows faint, the seeond sometimes 
almost obsolete .  Lateral lobes subequal in breadth or slightly narrowing back
wards, conflucnt (young specimens seem to have a weak post-axial furrow, 
however) . Rim of moderate breadth, much broader than in the cephalon; mar
ginal spines short . 

4-465226.  S. G. U. Se1·. C, N;o 477· Westergård. 
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S i z e .  - The holotype, a middle-sized cephalon (fig. 30) , is 4· 2 mm in length 
and breadth; largest shield found, a pygidium, is 4 · 7 mm long and broad. 

R e m a r k s . - Because of its resemblance to brevifrons, with which it was 
identified by Tullberg, this form is included in Hypagnostus . It should be noted, 
however, that in some features it recalls certain forms of the greatly varying 
Lejopyge laevigata. 

H o r i z o n a n d L o c a l i t i e s.  -- Zone of Lejopyge laevigata. Not infre
quent in a thin la y er about o. 3 m above the Andrarum limestene at Andrarum, 
Scania. - (?Byklev, Västergötland) . 

Hypagnostus scrobiculatus sp. n. - PI. s. figs . 34 a, b.  

D i a g n o s i s .  - Cephalon slightly broader than long, of high convexity, 
with rounded frontal outline. Glabella subrectangular, inconsiderably widened 
at the middle, with a faint elongate tubercle anteriorly; axial and transverse 
furrows weil defined. Basal lobes moderate, triangular, connected by a fairly 
narrow band. Cheeks sub-equal in breadth to the glabella, slightly widened 
anteriorly, confluent, with irregular short grooves. Rim narrow, convex; 
marginal furrow weil defined, relatively broad. 

R e m a r k s a n d A f f i n i t i e s.  - Only the illustrated specimen is pres
ent. It compares fairly weil with H. truncatus and exsculptus but is readily 
distinguished from both by the irregularly grooved cheeks, convex rim, and 
weil defined marginal furrow. 

S i z e. - Cephalon 4· 9  mm long and S - 3  mm broad. 
H o r i z o n a n d L o c a l i t y. - Zone of Hypagn. parvifrons( ? ) . Scania: 

Brantevik (boulder B .  Associated specimens: Ptychagn. (Pt.) punctuosus affinis 
and an imperfect pygidium of Pt. (Triplagn.) hybridus?) . 

Hypagnostus exsculptus (ANGELIN, r8sr ) . - PI. s. figs. 3S a, b; 
pi. 6, figs. r ,  2 (3-s? ) . 

r85r .  A gnostus exsculptus ANGELIN [partim] , PaJ. Suec. ,  Fasc. I, p. 7, pi. 6, fig. 8. (Brief diagnosis 
and fig. of a restered complete specimen. Only the cephalon; see below. Andrarum lime
stone. Andrarum, Scania. )  

r 88o. A gnostus exsculptus ANGELIN [partim] , Tullberg, S.  G. U. , Ser. C,  No.  42, p.  22, pi .  r ,  fig. ro .  
(Description and fig. o f  a cephalon of Angelin's syntypes. The »pygidium» of Angelin's 
fig. is identified as the cephalon of Goniagn. nathorsti . )  

1902. A gnostus exsculptus ANGELIN [partim], Grönwall, D. G. U., II.  Rrekke, No. 13 ,  p.  53.  (Notes 
on the form from the Andrarum limestene of Bornholm.)  

1939· Tornagnostella exsculpta (ANGELIN} ,  Kobayashi, journ. Fac.  Sci .  Tokyo, sect.  II, vol. 5,  
p .  rso. (Species discussed and designated as the type of Tornagnostella gen. n.) 

R e m a r k s. - After examination of the material la belled A gnastus ex
sculptus, Andrarum, kept in the Paleozool. Dept. of the State Museum, in all 
six specimens and Angelin' s  syntypes, Tullberg found that especially two (Ar. 
2007 a, b) , in Andrarum limestone, agree fairly weil with the cephalon as figured 
by Angelin. One was depicted by Tullberg and is here refigured (figs. 3S a, b) ; 
it is selected lectotype. Two other cephala (Ar. zoo6 a, b) were according to 
Tullberg preserved in stinkstone and supposed to originate from a lower level 
and to belong to an ancestral form . In the present writer's opinion one of them, 
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illustrated in fig. r o n  pl. 6 ,  i s  preserved i n  Andrarum limestone,1 however, 
and may be conspecific with the lectotype, whereas the other, imperfectly pre
served in stinkstone, is distinct by almost obsolete circumglabellar furrows. 
The remaining two of the six specimens in question, also preserved in Andrarum 
limestene and resembling the pygidium in Angelin's  figure, Tullberg correctly 
identified as the cephalon of Goniagn. nathorsti. 

In addition to the above three, there have been found five more cephala from 
the Andrarum limestene at Andrarum and two from the equivalent layer at 
Kiviks-Esperöd and S .  Sandby, which are referable to exsculptus. In the smaller 
specimens the transverse glabellar furrow is augular or straight and well im
pressed, in the larger straight, shallower, and almost effaced at the middle 
line . The glabella is anteriorly slightly keel-shaped due to an elongate tubercle, 
and an imperfect specimen from Siljeåsen, Jämtland, probably belonging to 
this species, has a seeond elongate median tubercle in the posterior portion of 
the glabella. The cheeks bear coarse radiating groaves and rounded pits, the 
former pronounced particularly in the anterior portion of the shield. 

The pygidium is not known for certain; probably we have to ehoase only 
between two forms, however. One, fig. 5, reserobles the pygidium of sulcifer 
except that the axis is slightly narrower, the first ring furrow fainter and the 
seeond effaced. The other form, of which two imperfect specimens, figs. 3 and 4, 
were found (the former associated with the cephalon fig. 2) , differs in that the 
end-lo be extends to the marginal furrow and is depressed at the rear. At present 
it cannot be established which of these forms should be combined with the 
cephalon. 

S i z e . - The lectotype, fig. 35, is 3 . o  mm and the largest cephalon 6 . 5 mm 
long. 

A f f i n i t i e s. - In 1895 Wallerius described two closely allied forms from 
the zone of Lejopyge laevigata in Västergötland, viz. Agn. exsculptus forma 
sulcifera and A .  exsculptus forma integra, and in 1930 he identified the former 
with exsculptus. Even though the dissimilarities between exsculptus and sulcifer 
are not very important and opinions may differ as to their value, the forms are 
at all events not identical; in the material present intermediate links are absent, 
and confusion seems to be excluded. Thus they may be considered specifically 
distinct, and forma integra a subspecies of sulcifer. 

There is also a close resemblance between exsculptus and scrobiculatus, the 
dissimilarities being mainly confined to the cephalic rim: in the former the rim 
is flat , relatively broad, and expanded backwards at the middle line, and the 
marginal furrow is very faint, whereas in the latter the rim is convex, narrow, 
and ot uniform breadth, and the furrow is pronounced. 

H o r i z o n a n d L o c a l i t i e s .  - Zone of Solenopleura brachymetopa 
(Andrarum limestone) . -- Scania: Andrarum; Kiviks-Esperöd; S. Sandby 
(boring) . - Jämtland: Silj eåsen. - Very rare. 

Bornholm (teste Grönwall) . 

1 The very small slab is more like Andrarum limestone than stinkstone, and, moreover, it 
yielded also a cephalon of A gnostus negleetus sp. n . ,  which is not known from older strata 
than the Andrarum limestone . 
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Hypagnostus exsculptus geminus subsp. n.  - Pl. 6,  figs. 6 a, b. 

D i a g n o s i s .  - Distinct from H. exsculptus by having smooth cheeks. 
R e m a r k s. - Two cephala are present, one certainly and the other proh

ably collected from the Andrarum limestone at Andrarum. In the illustrated 
specimen the axial furrows are straight, in the other they curve slightly out
wards at the middle of the glabella, as in exsculptus . Forms in termedia te between 
the species and subspecies have not been observed. Cf. H. sulcifer integer. 

The holotype is 3· 7 mm long. 

Hypagnostus sulcifer (WALLERIUS, r8g5) . - Pl. 6, figs. 7-17. 

1 S 9 5 .  A gnastus exsculptus ANGELIN forma sulcifera WALLERIUS, Zonen med A gn. laevigatus, p .  3S ,  
p ! .  r ,  tigs .  I a, b.  (Description and rough figs. of cephalon and pygidium. Upper portion of  
the  zone of Lejopyge laevigata. Gudhem, Västergötland. )  

1930 .  A gnastus exsculptus ANGELIN, Wallerius , G. F. F. , vol. s z ,  p.  sS ,  figs. 5 a,  c .  (New figs . of 
cephalon and pygidium. Gudhem, Västergötland. )  

R e m a r k s a n d A f f i n i t i e s .  - This species is  fairly variable, as seen 
from the figured specimens, all collected from a thin layer at the type locality. 
The predominant form is illustrated in figs . 7 and 13 . Many a specimen displays 
a more or less pronounced elevation immediately in front of the glabella as is 
also the case in other species of this genus. 

Compared with exsculptus, sulcifer has slightly broader and more tapering 
glabella, fainter glabellar tubercle, narrower band connecting the basal lobes, 
fainter and narrower grooves in t.he cheeks, and subtrapezoidic instead of sub
quadrangular outline of the Cf'phalon. 

H o r i z o n a n d L o c a l i t i e s .  - Zone of Lejopyge laevigata, upper part. 
- Västergötland: Gudhem; Torbjörntorp; Djupadalen; Ödegården; Oltorp; 
Stenstorp (boulders) . - Östergötland: Berg; Tomta. - Common in Västergöt
land, very rare in Östergötland. 

Hypagnostus sulcifer integer (W ALLERIUS, 1895) . - Pl. 6, figs. r8, r g .  
1S95 .  A gnastus exsculptus ANGELIN forma integra WALLERIUS, Zonen med A gnastus laevigatus, 

p. 3 S .  (Description of the cephalon; no fig. Gndhem, Västergötland. )  
1 9 30. A gnostus exsculptus didymus WALLERIUS, G. F. F. ,  vol. s z,  p .  s s ,  fig. s b .  (Cephalon illustrated. 

Gudhem, Västergötland. )  

R e m a r k s .  - Distinct from sulcifer by smooth cheeks; a short and fairly 
broad depression rather than a groove in the anterior portion of the preglabellar 
area is more persistent than other grooves of the cheeks and is usually p resent, 
however. The subspecies is connected to the species by intermediate forms. 
Although a very large material is present no complete specimen either of sul
cifer or integer has been found. 

In 1930 Wallerius changed the name integer to didymus as the former name 
was occupied for A gnostus [Peronopsis] integer (BEYRICH) . According to the 
International Rules the older name is valid, however. 

The dissimilarities between exsculptus geminus and sulcifer integer are the 
same as between exsculptus and sulcifer, q. v. 

H o r i z o n a n d L o c a l i t i e s .  - Associated with H. sulcifer and com
mon in the localities of Västergötland, from which the latter is recorded. 
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Cotalag nostus \VHITEHO USE, r936. 

Genotype : A gnastus lens GRÖNWALL, r902 . 

According to Grönwall lens is connected with lens fr antasus ( = H ypagn. 
truncatus forma r) by intermediate links, a statement corroborated by the 
Seanian material present . Thus lens arose from truncatus. C. lens is distinct 
from allied forms by ha ving the glabella (i .e .  the posterior lobe) outlined at the 
sides and in front merging imperceptibly into the cheeks, and the axis of the 
pygidium outlined throughout. 

Because of the close resemblance between Cotalagnostus and Lejopyge, Har
rington and Kobayashi included them in an independent subfamily, Lej opy
ginae, of Peronopsidae. The genera are phylogenetically distinct, however, 
since Cotalagnostus arose from Hypagnostus and Lejopyge from Ptychagnostus 
( Triplagnostus) (see p. 75) . The resemblance is nevertheless so close that, in 
fact, it seeros difficult to point out any safely distinguishing criteria. Thus it is 
sometimes difficult to decide whether a form of which specimens in young 
stages of growth are not available should be referred to the one or the other of 
these genera. The following exaroples may be adduced: Whitehouse and Ko
bayashi included Grönwall's altus in Cotalagnostus, whereas the present material 
proves that it is a descendant of Ptychagnostus (Triplagn.) convexus sp. n . ;  
confusus was referred to Lejopyge but more likely belongs to Cotalagnostus, 
even though the axial furrows in full-grown specimens are obscure at the rear. 

Cotalagnostus ranges from the Tomagn. fissus zone into the Solenopleura 
brachymetopa zone . Outside Seandinavia representatives are known from 
Great Britain and, probably, from the Atlantic province of North America, 
Eastern Asia, and ? Australia. 

Cotalagnostus lens (GRÖNWALL , 1902) . - Pl. J, figs. r-s . 
r902 .  A gnastus lens GRÖNWALL, D. G. U.,  II Rrekke, No. r 3 ,  p. 6 5 ,  pi.  r ,  figs . 8, 9 ·  (Description 

and figs . of  cephalon and pygidium. Zone of Hypagn. parvijrans. Bornholm. )  
r 9 r 6 .  A gnastus lens GRÖNWALL, Illing, Q.  J.  G. S . ,  vol. 7 r ,  p .  4r4 ,  p i .  3 r ,  figs . 3-7. ( Description 

and figs . of  complete specimens. Zones of Hartshillia and Par. davidis. Nuneaton, Eng
land. )  

rgzg.  A gnastus truncatus lens GRÖNWALL, Strand, N. G. T.,  vol .  ro ,  p .  348,  pi. r ,  figs . r2 ,  1 3 .  
( Description and figs. of  ccphalon. Zones of Par. paradaxissimus and P .  rugulosus. Mjösen 
district, Norway. )  

? r 934. A gnastus lens GRÖNWALL, Cobbold & Pocock, Phil. T,-ans.  Roy. Soc . ,  Ser .  B . ,  vol. 223 ,  p .  
3 4 2 ,  p i .  4 4 ,  figs . s-8 (Notes on species ; figs . of  cephalon and pygidium. Par. jarch
hammeri grit.  Rushton, England. )  

R e m a r k s .  - The Seanian form, represented by some isolated cranidia 
and pygidia most of which are preserved in shale, agrees with the original 
description and figures. The cheeks are smooth or faintly grooved. The lateral 
lobes are confluent behind the axis; a well preserved small pygidium from the 
Ptychagn. (Pt.) punctuosus zone displays, however, a weak post-axial furrow 
more shallow than the axial furrows. 

The British form identified as lens by Cobbold has markedly broader cephalon 
than the typical form and seeros to resemble C. confztsus. The pygidium combined 
with the cephalon agrees with lens, however. 
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H o r i z o n a n d L o c a l i t i e s .  - Upper part of the Hypagn. parvifrons 
zone and lower part of the Ptychagn. (Pt.) punctuosus zone. Borings at Andra
rum (Westergård, 1944 a; level 5 I . 4-S I . 8 m) and Gislövshammar (level 83 . 6-
86. z) ; boulder g6 from the latter locality, Scania. - Infrequent . 

Bornholm. - Mjösen district of Norway. - Great Britain. 

Cotalagnost$tS lens claudicans subsp. n. - PI. 6, figs. 20-27. 

D i a g n o s i s. - Distinct from lens by the glabella being very faintly 
bounded in front and the lateral lobes of the pygidium being separated by a 
post-axial furrow. 

R e m a r k s. - A great many well preserved isolated shields are present; 
no complete specimen has been found. The anterior boundary of the glabeila 
is usually marked out by a very feeble depression rather than a furrow discern
ible on a side view of specimens retaining their original convexity. In a few 
specimens an actual short furrow is seen at the corners of the glabella and fades 
out to the middle line . The cheeks are smooth or faintly grooved in the anterior 
portion of the shield. The post-axial furrow is weil-defined even in the largest 
specimens. 

The subspecies occurs associated with Hypagn. truncatus forma r in older 
strata than those yielding C. lens, of which it is obviously a forerunner. It bridges 
the gap between truncatus and lens. 

H o r i z o n a n d L o c a l i t i e s. - Zone of Ptychagn. (Pt.) atavus. Boul
ders at Brantevik and Gislövshammar and in a boring at the latter locality 
(Westergård, 1944 a; level 89. 9-90. 6  m) , Scania. - Fairly infrequent. 

Bornholm. 

Cotalagnostus confusus (WEsTERGÅRD, 1930) . - PI. J, figs. 6-13, 
rs-zo, (14? ) .  

r878 .  A gnastus bituberculatus ANGELIN, Brögger, N .  M .  N. ,  vol. 24,  p .  7 5  ( 59 ) ,  p!.  6 ,  figs. 9 a, b .  
(Figs. of cephalon and pygidium. Par. jarchhammeri beds. Krekling, Norway.) 

1930. A gnastus canfusus WEsTERGÅRD, Holm & Westergård, Mem. Acad. Sci . URSS, vol. 2r, No. 
B,  p .  r2; p!. 4,  figs. 7, 8. (The above Norwegian species is proved to be an independent 
species . Fig. of cephalon and pygidium from the Andrarum limestorre at Andrarum, 
Scania.)  

D e s c r i p t i o n.  - Cephalon broader than long, weil convex, sloping more 
or less abruptly in its axial portion at the posterior margin. Axial furrows faint, 
fading out at about one-fourth to one-third of the cephalic length. Glabella 
anteriorly merging imperceptibly into the cheeks or outlined by an almost 
indiscernible, curved furrow, with a very faint tubercle weil forward. Basal 
lobes moderate, faintly outlined, connected by a fairly broad band behind the 
glabella. Cheeks smooth, rarely faintly grooved in the anterior portion of the 
shield. Rim of moderate breadth, fairly flat . 

Thorax unknown. 
Pygidium broader than long, well convex. Axial furrows shallow, in young 

specimens continuing throughout and meeting a short distance in front of the 
rim, in full-grown specimens usually fading out at about the anterior third and 
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rarely traceable throughout. Axis lacking traces of annulation, with a well
defined median tubercle . Rim broader than in the cephalon, widening poster
iorly, gently arched; marginal furrow broad and shallow. 

The largest cephalon (fig. ro) 4· 7 mm long and 5 . 6  mm broad. 
R e m a r k s. - The above description applies to well preserved specimens 

retaining the test. Exfoliated specimens display slightly deeper axial furrows. 
The basal lobes appear distinctly on a view from behind but in shields dipping 
abruptly at the posterior margin they are invisible on a dorsal view (figs. 6 
and g) . This may explain the fact that the basal lobes are absent in Brögger's 
figure. In specimens with the pygidial axis outlined throughout the furrows are 
so feeble at the rear that they cannot be expected to be discernible on specimens 
in shale . The convexity of both shields and the breadth of the rim in the pygi
dium are fairly varying. Thus, the differences between the illustrated specimens 
from Kinnekulle (figs. 17-20) and those from Scania are proved by the material 
present to have no specific value. 

lt is easily to be understood that Whitehouse and Kobayashi included 
con/usus in Lejopyge in view of the illustrations and very cursory characteriza
tion of it hitherto published. However, if we imagine that in a form resembling 
lens claudicans the effacement of the axial furrows be extended to the posterior 
part of the pygidium, we get a form like confusus. In addition to the above 
description this indicates that the species may have developed from the same 
branch as lens . 

H o r i z o n a n d L o c a l i t i e s. - Zone of Solenoplettra brachymetopa 
(Andrarum limestone and Exporreda conglomerate) . - Scania: Andrarum; 
Kiviks-Esperöd; Gislövshammar (boring and boulder 107) ; S. Sandby (boring) . 
- Västergötland: Råbäck; Hällekis; Byklev; Munkesten. - Närke; Gymninge. 
- Infrequent. 

In the Par. forchhammeri beds of the Oslo district, Norway. 

Clavagnostus HOWELL, 1937· 

Genotype: A gnastus repandus WEsTERGÅRD, 1930. 

D i a g n o s i s (supplemented) . - Glabella long, consisting of a single lobe; 
rounded or pointed in front; preglabellar median furrow absent or present. 
Axis of pygidium long, lanceolate, not segmented, depressed posteriorly; lateral 
lobes separated at the rear. Spines in cephalon and pygidium in hitherto known 
species. 

By the presence of a preglabellar furrow, C. sulcatus sp. n. is sharply distinct 
from the genotype. As the species in other essential and partly aberrant charac
teristics agrees with the latter, it is included in Clavagnostus, and possibly sul
catus is a direct descendant of repandus . 

Tomorhachis REsSER (1938 b) , known only from the pygidium and occurring 
in the early Upper Cambrian of Alabama, is believed to be synonymous with 
Clavagnostus. Kobayashi (1939 a) tentatively included in this genus also Agn. 
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czekanowskt:i F. ScHMIDT (1886) and A .  varius BuTTS (1926) . It is true that the 
former in the cephalon recalls Clavagnosttts bu t the pygidium combined with the 
cephalon is of quite a different type and excludes the species from this genus, 
nor does the latter, judging from the figure published by Butts, seem to be 
congeneric with repandtts . Whitehouse (1936) referred repandus to Nypagnostus, 
which it recalls as regards the unlobed glabella. The length of the glabella 
indicates, however, that the eftacement has not struck the anterior glabellar 
lobe but the furrow separating the lobes, as pointed out by Kobayashi, and in 
the pygidium the differences are conspicuous. Harrington (1938) considered 
Clavagnostus closely allied to, or possibly synonymous with, Spinagnostus 
HowELL, which in the present writer's opinion is a synonym of Nypagnostus 
(cf. P· 44) . 

The taxonornie position of Clavagnostus is uncertain, which is mirrored by 
the classification advanced by different authors. 

Howell regarded Clavagnostus as the type of an independent family; even 
though the genus in cephalon as well as pygidium displays criteria unusual 
in the agnostids, Howell's discrimination may go farther than necessary, how
ever. Whitehouse tentatively placed Nypagnostus (with repandus) in Trinodidae 
HowELL, and Harrington and Kobayashi included C lavagnostus in Peronops
idae, an opinion which seems to be plausible . 

In the sense given the genus in this paper it is known from the late Middle 
Cambrian of Sweden, Bennett Island (north of Siberia) , and north-western 
Vermont, and from the early Upper Cambrian in Alabama. 

Clavagnostus repandus (WEsTERGÅRD, 1930) . - Pl. 4, figs. 19-22 . 

1930 .  A gnastus repandus WEsTERGÅRD , Holm & Westergård, J\iem. Acad, Sci. l 'URSS, 8 .  Ser. , 
C!. phys. -math. ,  vol. 2 1 ,  No. 8 ,  p. 1 3 ,  pi .  r , figs . 3 5-39 (4o--43? ) ;  pi. 4, figs . n , 1 2 .  (De
scription and figs . of cephalon and pygidium from Andrarum, Scania, and Bennett Island, 
north of Siberia.)  

D e s c r i p t i o n .  - A dozen cephala and the same number of pygidia are 
present .1 

Both shields subequal in length and breadth, convexity sernewhat higher in 
cephalon than in pygidium; rim of moderate breadth, expanded behind the 
axis; spines in both shields short; test smooth. - Glabella occupying about 
two-thirds the cephalic length, sernewhat shorter in young than in full-grown 
specimens, tapering in the anterior one-third, rounded or bluntly pointed in 
front, with a faint elongate tubercle, lacking traces of segmentation. Basal lobes 
moderate, triangular. Cheeks confluent. 

Thorax unknown. 
Axis of pygidium lanceolate, lacking annulation, anteriorly convex and raised 

into a keel-shaped tubercle, posteriorly deeply depressed and bearing a pair of 
elongate pits, at the rear truncated by the rim. 

1 Whitehouse ( 1936 ,  p. 1 04) stated that the pygidium of this species is unlmown. Even though 
no complete dorsal shield has been found therc is no doub t,  however, but that the cephalon and 
pygidium under consideration are conspecific, as pointed out in the original description, p. 14, faot
nate r . 
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S i z e .  - A small form; the largest cephalon present, holotype, 2 .  5 mm in 
length and breadth, the largest pygidium 2 . 7  mm long and 2 . 5 mm broad. 

H o r i z o n a n d L o c a l i t i e s. - Andrarum limestorre at Andrarum and 
S. Sandby (boring) , Scania. - Par. forchhammeri beds at Ullavi, Ösby, Vrana 
(boring) , and Gymninge, Närke. - Rare. 

Bennett Island, N. of Siberia. 

Clavagnostus sulcatus sp. n . - Pl. 4, figs. 23-26. 

D i a g n o s i s . - Distinct form the genotype by ha ving the glabella pointed 
in front, the cheeks separated by a preglabellar median furrow, and shorter 
and pointed pygidial axis . 

D e s c r i p t i o n. - Four cephala and three pygidia are present . 

Cephalon subpentagonal in outline; convexity moderate. Glabella occupying 
two-thirds of the cephalic length or shorter and somewhat less than one-third 
the breadth, anteriorly tapering and sharply pointed, very weakly keeled at the 
middle, lacking traces of segmentation. Basal lobes small, not very well defined. 
Cheeks subequal in breadth throughout, separated by a narrow and deep pre
glabellar furrow. Rim fairly narrow, somewhat expanded and slightly angulate 
at the axial line, the latter characteristic unique in the agnostids. Cephalic 
spines slender, attairring at least one-third the cephalic length. 

Thorax unknown. 

Pygidium subquadrangular; convexity lower than in the cephalon. Axis 
slightly narrower than the lateral lobes, not extending to the rim, acute, an
teriorly convex and faintly keeled, posteriorly depressed and with a pair of 
elongate pits, lacking annulation, in one specimen slightly constricted at the 
anterior third. Lateral lobes separated by a broad and deep post-axial furrow. 
Rim narrow at the sides, expanded posterior ly; marginal spines long and slender. 
- Axial furrows in both shields narrow and deep. Test smooth. 

S i z e .  - The largest cephalon, holotype, 3 . o  mm long (the spines not con
sidered) and 2 . 8  mm broad; the largest pygidium 3 · 9  and 3 . 6  mm in length and 
breadth. 

A f f i n i t i e s .  - In the pygidium C. sulcatus displays doser resemblance 
to C. aequalis HowELL (1937 a) from the Centropleura fauna of north-western 
Vermont and Tomorhachis spinosa REsSER (1938 b) from the early Upper 
Cambrian of Alabama than to the genotype. Unfortunately the cephalon of the 
two American species is unknown. - It should be remarked that two very small 
fragmentary shields from Bennett Island illustrated by Holm & Westergård 
(1930, pl. I, figs. 46 and 47) and tentatively interpreted as the pygidium of an 
undescribed agrrostid may be the cephalon of a form resembling sulcatus . 

H o r i z o n a n d L o c a l i t i e s. - Zone of Lejopyge laevigata, upper 
part . Gudhem and Torbj örntorp, Västergötland. Very rare. 
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Diplagnostinae (WHITEHOUSE, I936) . 

Tornagnostus HOWELL, I935 · 

Genotype: A gnastus fissus (LUNDGREN MS) LrNNARSSON, I879· 

The taxonornie position of Tamagnostus is discussed on p.  31 .  
The genus ranges from the Exsulans limestone to  the Hypagn. parvifrons 

zone both inclusive. Representatives of it are known from Scandinavia, Great 
Britain, and the Atlantic province of North America. 

Tomagnastus fissus (LUNDGREN Ms; LINNAI<SSON, I879) . - Pl. 7, figs. ZI-29; 
(pl. I6, fig. 8 ? ) .  

r87g .  A gnastus fissus (LuNDGREN MS . )  LINNARSSON, S.  G .  U . ,  Ser. C . ,  No. 3 5 ,  p .  2 3 ,  p!. 2 ,  fig. 34· 
(Cephalon briefly characterized and illustrated. Exsulans limestone; Gislöv, Scania. )  

r88o.  A gnastus fissus LUNDGREN MS. , Tullberg, S .  G. U.,  Ser. C ,  No.  42,  p .  r6 ,  pi .  I ,  figs. 3 a--d. 
(Description and figs. of cephalon, thorax, and pygidium. Exsulans limestorre and over
lying shale. Andrarum and Fågelsång, Scania. )  

r8g6 .  A gnastus fiss-us LuNDGREN and var. trifissus MATTHEW, Trans. N. Y. Acad. Sci . ,  vol. 1 5 ,  
p. 2 3 0 ,  p ! .  r6 ,  fig. IO. (Cites Tullberg's diagnosis translated into English and records 
species from the Par. abenacus zone. Description of the variety at different stages of growth 
and fig. of a complete dorsal shield of the adult. New Brunswick, Canada.) 

rgo6. A gnastus fissus LuNDGREN MS.,  Lake, PaJ. Soc. ,  Brit. Cambr. Trilob. ,  p .  3 ,  p!. I ,  figs. 1-3 .  
(Description and figs. of the dorsal shield. Menevian. Wales . )  

r g r 6 .  A gnastus fissus LUNDGREN M S . ,  Illing, Q. J.  G. S . ,  vol. 7 1 ,  p.  406, p i .  28 ,  figs. 6-8 . ( Remarks 
on species, figs. of complete specimens. Par. hicksii zone. Nuneaton, England.) 

r g r 6. A gnastus fissus LUNDGREN MS.,  Nicholas, idem., p. 452 .  ( Remarks on species; no fig. St. 
Tudwal's Peninsula, Wales . )  

1935  c. Tomagnastus fissus LUNDGREN MS.,  Howell, Bull. Wagner Free Inst. Sci . ,  vol. ro,  p .  I 5 .  
(Assigns species a s  the genotype o f  Tomagnostus. Figs. of  cephalon and pygidium from 
Andrarum, Scania.) 

R e m a r k s.  - The holotype which was collected from the Exsulans lime
stone at Gislöv, i. e. on the shore about I km south of Brantevik, is lost, and the 
figure was reproduced from an obviously not very good drawing. In the de
scription Linnarsson stated inter alia that >>the cheeks have radiating furrows 
which usually are fairly indistinct, however, and thus do not appear in the 
figure>> (translated) . The specimens figs. 2 I-23 on pl. 7 are topotypes and fig. 
22, which is equal in size to the holotype, should be considered neotype. 

This species is liable to a considerable variation and a number of fairly differ
ent forms occur which merge into each other. Cephalon and pygidium are 
subelliptical or subquadrangular in outline, and moderately to strongly convex. 
The anterior glabellar lobe is almost as long as broad or much broader than 
long and is cleft in front by a furrow usually short and rarely extending to the 
transverse glabellar furrow; it is more deeply impressed in specimens of high 
than in those of low convexity. As a rule the furrow continues into the pre
glabellar area and sometimes extends to the marginal furrow but usually it 
fades out at some distance from the glabella; in a great many perfectly pre
served specimens, varying from I to 4· 5 mm in Jength, there is no trace of a 
preglabellar furrow, however. The transverse glabellar furrow is straight or 
angulate and projects forward at the middle line. The basal lobes are small and 
connected by a very narrow thread-like band. The cheeks usually display 
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faint or fairly broad and deep radiating grooves but are sometimes smooth. In 
some specimens the axial furrows are continued by grooves in the cheeks (fig. 
27) as in fissus trifissus MATTHEW. In the pygidium the axial end-lobe always 
has a transverse depression, sometimes with a pair of lateral faint pits like those 
in perrugatus but less pronounced than in the latter; immediately in front of 
this depression a weak median tubercle is usually discernible. In a few speci
mens (fig. 29) there are two minute tuberdes at the axial line of the first axial 
lobe like those observed by Matthew in fissus trifissus. The axial furrows are 
usually well defined throughout and are rarely almost effaced at the rPar. 
The lateral lobes are confluent behind the axis and as a rule smooth, in a few 
specimens faintly granulate, however. 

Forms in which the shields have subelliptical outline and long anterior 
glabellar lobe predominate in older and occur rarely in younger strata , those 
with subquadrangular outline and short anterior glabellar lobe seem to be 
confined to the latter, as is the case also in the sequence at Nuneaton according 
to Illing. As regards other dissimilarities the forms seem to merge more irreg
ularly in to each other. A single pygidium (pi. 16, fig. 8) from · the Hypagn. 
parvifrons zone at Gislövshammar has longer and more conical axis than the 
genotype and possibly belongs to an independent species. 

Agn. fissus perrugatus GRÖNWALL is specifically distinct from fissus and 
synonymous with sulcatus ILLING. 

Agn. fissus mancus CoBBOLD (Cobbold & Pocock, 1934) from the Par. bohe
micus salapiensis fauna at Rushton, England, is remote from fissus and its 
reference to Tomagnastus is questionable. 

H o r i z o n a n d L o c a l i t i e s .  - Appears in the Exsulans limestone and 
ranges to the top of the zone narned from the species. In Seandinavia found 
only in Scania: Brantevik and Gislövshammar; Andrarum; Tosterup; Fågel
sång; S. Sand by (boring) . Rare in the Exsulans limestone proper, fairly common 
in the highest stratum of the gibbus zone and at different levels in the overlying 
zon e. 

Great Britain. - The Atlantic province of North America. 

Tomagnastus perrugatus (GRÖNWALL, 1902) . - PI. 8, figs. 1-10. 

r9o2 .  A gnastus fissus LuNDGREN MS.,  var. perrugata GRÖNWALL, D.  G. U. ,  II .  Rrekke, No .  I 3 ,  p .  
50, pi. r ,  fig. I .  (Description and figure of cephalon. Zone of  Hypagn. parvifrans. Bornholm.) 

r9r6 .  A gnastus sulcatus ILLING, Q.  J.  G. S. ,  vol. 7r, p .  4II pi. 30 ,  figs. 3-6. (Description and figs . 
of complete specimens from the zone of Par. hicksii at Nuneaton, England. )  

R e m a r k s .  - Of this form Grönwall knew bu t a single cephalon, 2. 5 mm 
in length, which was stated to resemble fissus except in the sculpture of the test: 
)>Its checks are highly furrowed by irregular, radiating furrows; besides there are 
two pairs of longitudinal, curved furrows, one pair for each of the lobes of the 
glabella)> (p. 209) . The present writer has had an opportunity of examining the 
holotype for comparisons with a number of specimens collected at Brantevik 
and Gislövshammar and arrived at the result that perrugatus is sharply distinct 
from fissus and agrees with sttlcatus as described and illustrated by Illing; at 
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any rate no dissimilarities of specific valne seem to exist . In the Swedish form 
the short longitudinal furrow in the frontal glabellar lobe usually continnes 
into the posterior portion of the preglabellar area and, in young specimens, 
extends to the marginal furrow. The anterior pair of the longitudinal furrows 
on the cheeks mentioned by Grönwall is constantly developed but the posterior 
pair is rarely so pronounced as in the holotype and in our fig. 6 and, sometimes,  
it is absent. In a few weil-preserved specimens of the pygidium the anterior 
axial ring is triparti te by a pair of shallow grooves as described by Illing; usually 
it seems to be smooth, however. The axial end-lobe has a deep transverse de
pression with a pair of weil-marked pits (rarely confluent to a narrow furrow) . 
The rim is posteriorly either flat and smooth or divided into two ridges separated 
by a shallow groove (rarely so distinctly marked as in fig. z) , a feature not men
tioned by Illing but indicated in his figs . 4 and 6. The lateral lobes are confluent 
in adult but separated by a faint post-axial furrow in young specimens; surface 
shagreened rather than granular. -- The largest cephala and pygidia present 
are about 6 mm long. 

When the specimens found at different harizons are compared, there appear 
to be two slightly different forms of the species corresponding to different posi
tions in the sequence. Thus in the specimens from the gibbus zone the posterior 
rim displays two faint ridges separated by a shallow groove and its outline is 
evenly curved, whereas specimens with smooth rim and the outline tending to 
become augular occur at higher horizons; moreover the glabella seeros to be 
samewhat more strictly parallel-sided in the former than in the latter speci
mens. Additional material is necessary before a more definite statement can be 
made, however. 

H o r i z o n a n d L o c a l i t i e s. - Appears in the zone of Ptychagn. 
(Triplagn.) gibbus and ranges into the zone of Hypagn. parvifrons. - Scania: 
Andrarum; Brantevik and Gislövshammar (boulders and a boring at the latter 
locality) . - Närke: Tomta (boulder) . - Infrequent; very rare in the uppermost 
zone. 

Bornholm. - Nuneaton, England. - Newfoundland (Howell, 1925) . 

Tamagnostus cf. corrugatus (ILLING, 1916) . - Pl. 8, figs. II ,  12. 

r g r 6 .  A gnostus corrugatus lLLING, Q.  J.  G. S. ,  vol .  7 r ,  p .  409 , p!. zg ,  figs . 4-9· (Description and 
figs . of  complete specimens . Zone of Par. hicksii. Nuneaton, England. )  

R e m a r k s. - Associated with T. perrugatus there occurs an allied species 
which differs from it in having conical instead of sub-cylindrical glabella and 
lacking marginal spines in the pygidium. It agrees with corrugatus except in 
some details in the pygidium: the axis is slightly longer in the Swedish than in 
the English form and terminates in a blunt point in the former but is acutely 
pointed in the latter. Otherwise no safe dissimilarities can be established by 
the aid of Illing's description and samewhat poor illustrations. 

The largest cephalon present is 6 . o mm long. 
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H o r i z o n a n d L o c a l i t i e s .  - Zones of Ptychagn. (Triplagn.) gibbus 
and Pt. (Pt.) atavus. Gislövshammar (boulder 12) and Brantevik (boulder 8o) , 

Scania. - Rare. 
Nuneaton, England. 

Diplag nostus J AEKEL, 1909. 

Genotype: Agnastus planicauda TuLLBERG, r88o (non ANGELIN, r85r) . 

Tullberg's as well as Angelin's type specimens seem to be lost . The former 
originated from a thin bed of stinkstone immediately below the Andrarum 
limestone at Kiviks-Esperöd, which belongs to the zone of Ganiagn. natharsti, 
the latter from the Andrarum limestone proper at Andrarum. From both these 
layers a great many specimens are present showing that the species varies 
more than stated by Tullberg, especially as regards the median sulcus in the 
cephalon and the sculpture of the test, and that the form depicted by Tullberg 
is not quite identical with the one illustrated by Angelin. This was observed 
by Kobayashi (1939 a, p. 141) , who distinguished the former as D. planicauda 
forma bilabata. In r895 Wallerius described forma vestgothica from the zone of 
Lejapyge laevigata in Västergötland. All these forms, which mainly differ in the 
sculpture of the test, are connected by intermediate links and constitute a 
continuous evolutional series. 

In 1936 Whitehouse erected Enetagnastus, with E. humilis vVHITEHOUSE as 
the genotype, which was stated to be distinct from Diplagnastus by the median 
sulcus of the anterior glabellar lobe, which >>in Diplagnastus is in the form of a 
furrow bisecting the anterior lobe>>, whereas >>in Enetagnastus it is a depression 
rather than a furrow>> (p. go) . Furthermore the latter has a faint median furrow 
in the preglabellar area, which is absent in Tullberg's figure of the former. 
As mentioned above the median furrow is a variable criterion, however, and 
topotypes of forma bilahata are present which agree with Enetagnast·us humilis 
except that the shields of the latter are markedly broader. Thus Enetagnashes 
is a synonym of Diplagnastus as suggested by Kobayashi and cannot even be 
awarded subgeneric rank. 

Representatives of the genus occur in the late Middle Cambrian and are so 
far known but from Seandinavia and Australia. 

Diplagnastus planicauda (ANGELIN, 1851) . - PL 8, figs. 22-24. 

r 8 5 r .  A gnastus planicauda ANGELIN ,  Pal. Suec. ,  Fasc.  I, p. 7 ,  p! .  6 ,  fig. g. (Inexpressive diagnosis 
and fairly rough figure of  the dorsal shield. Andrarum limestone. Andrarum, Scania. )  

R e m a r k s .  - The form predominant in the Andrarum limestone agrees 
with Angelin's  figure better than claimed by Tullberg. Checks faintly scrobic
ulate - the sculpture being eaused by small rounded pits rather than radiating 
funows - and separated by a narrow but distinct median furrow extending 
to the marginal furrow. Anterior glabellar lobe alwa)'S cleft in front, rarely 
throughout, in the latter case the furrow is very weak posteriorly. Axial end-
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lobe evenly convex (very rarely gently depressed in its posterior portion) , does 
not touch the rim. Lateral lobes confluent . 

H o r i z o n a n d L o c a l i t i e s. - Zone of Solenopleura brachymetopa. 
Scania: Andrarum; S .  Sanclby (boring) . - Ångermanland: Aborrfallet. - Par. 
forchhammeri beds in Närke: Ullavi; Ösby (boulcler) . - Infrequent. 

Diplagnostus planicauda bilabatus KoBA Y ASHI, 1939· - Pl. 8, figs. 13-21 .  
r88o. A gnastus planicauda ANGELIN [partim] , Tullberg, S.  G .  U . ,  Ser. C . ,  No. 4 2 ,  p .  3 3 ,  p l .  z ,  figs. 

24 a, b. (Only the form described and illustrated from Kiviks-Esperöd and from the 
Ryalithes limestone o.  3 m below the Andrarum limestone at Andrarum, Scania. Not the 
form from Västergötland described on p. 37 . ) 

1902.  A gnastus planicauda ANGELIN [partim] , Grönwall, D. G. U. ,  II .  Rrokke, No. 1 3 ,  p. 71 ,  p!. r ,  
fig. 1 2 .  ( Remarks o n  species; fig. o f  cephalon. Bornholm.) 

R e m a r k s .  -- The topotypes present elisplay a greater variability than 
aclmittecl by Tullberg. Cheeks smooth, rarely with very weak pits. Median 
furrow in the preglabellar area as a rule faintly clevelopecl posteriorly and ob
solete anteriorly, sometimes wholly absent as in Tullberg's figure, in the anter
ior glabellar lobe usually distinct anteriorly and obsolete posteriorly; in one 
specimen (fig. 15)  the furrow extencls to the marginal furrow but cloes not con
tinue backwarels into the glabella. Axial encl-lobe sometimes slopes evenly to 
the terminal point, sometimes clepressecl in its miclclle portion and with a pair 
of faint elongate lateral pits inclicating a thircl ring furrow, cloes not touch 
the rim. Lateral lobes separatecl by a faint furrow or confluent. 

H o r i z o n a n el L o c a l i t i e s. - Zones of Ptychagn. (Pt. )  punctuosus 
and Pt. (Triplagn.)  lundgreni ancl lower part of the zone of Solenopleura brachy
metopa. - Scania: Anclrarum; Kiviks-Esperöcl; Baskemölla; Brantevik and 
Gislövshammar; S. Sanclby (boring) . - Västergötland: Byklev; Munkesten. 
- Jämtland: Vecljeön; Hillsancl; Siljeåsen. - Ångermanland: Sågbäcken; 
Karbäcken; Tjärnmyrberget; Aborrfallet. - Västerbotten: Breclsele; Skans
holm.  - At some localities fairly common, in others infrequent . 

Bornholm. - Norway: Mjösen district. 

Diplagnostus planicauda vestgothicus (WALLERIUS, 1895) . - Pl. 8, figs. 25-29. 

r88o.  A gnastus planicauda ANGELIN [partim] , Tullberg, S .  G. U. ,  Ser. C . ,  No .  42,  p .  37· (Only the 
form from the Lej. laevigata zone in Västergötland. )  

1895 .  A gnastus planicauda ANGELIN forma vestgathica WALLERIUs, Zonen med A gnastus laeviga· 
tus, p. 4 1 ,  p!. r, fig. z a, b. (Description and rough figs. of cephalon and pygidium. Zone of 
Lej. laevigata, upper part. Gudhem and Djupadalen, Västergötland. )  

1930.  A gnastus planicauda vestgathicus WALLERIUS, G. F. F. ,  vol . 52 ,  p .  58 ,  fig. 6 .  (Figs.  of cephalon 
and pygidium.) 

R e m a r k s.  - Cheeks sculpturecl by strongly markecl, racliating, more or 
less closely set fine furrows, and separated by a pronouncecl preglabellar median 
furrow extencling to the marginal furrow and continning backwarels into the 
anterior portion of the anterior glabellar lobe but fading out in the posterior 
portion of the lobe. Axis of the pygiclium comparatively short, with the encl
lobe evenly sloping to the point . Lateral lobes smooth or finely granulate, 
confluent. 
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H o r i z o n a n d L o c a l i t i e s .  - Very rare in the Andrarum limestone 
at Andrarum, Scania. Not infrequent in the upper part of the Lejapyge laevigata 
zone in Falbygden of Västergötland: Gudhem; Torbjörntorp; Djupadalen; Öde
gården; Oltorp; Stenstorp (boulders) . A pygidium from the latter zone at Berg, 
Östergötland, may belong to this form. 

Linguagnostus KoBAYASHI, I939· 

Genotype: A gnastus kjerulfi BRÖGGER, r878 . 

O r i g i n a l d i a g n o s i s . - >>Diplagnostinae with wide, relative! y short pygidial axis, divided 
into anterior segments and a subtriangular tongue-shaped terminal lobe; prominent median ridge 
erossing anterior segments; surface smooth» (p. I42) . 

In his new genus Enetagnastus Whitehouse included in addition to humilis 
(genotype) the following species: kjemlfi BRÖGGER, arcticus WEsTERGÅRD, and 
with hesitation vestgathicus W ALLERIUS. The genotype and the last-narned form 
are not generically distinct from Diplagnastus, however; on the other hand, 
kjentlfi and arcticus differ from the latter genus in the pygidium, which induced 
Kobayashi to remove them into the new genus Linguagnastus. Of the criteria 
adduced in the diagnosis but the one of the axial end-lobe makes a clear dis
tinction between this group and Diplagnostus, and as it may be of generic value 
the present writer accepts Linguagnostus as an independent genus though with 
some hesitation. Besides the two species just mentioned Kobayashi included in 
the genus two more forms, viz. grönwalli KoBAYASHI ( = kjerulfi GRÖNWALL) 
and insularis GRÖNWALL . The generic reference of the latter, which is known 
but from the pygidium, may be uncertain, however. 

Linguagnostus ranges from the Ptychagn. (Pt.)  punctuasus zone to the Soleno
pleura brachymetopa zone, both inclusive. Forms referable to it are known from 
Scandinavia, Great Britain, Newfoundland (Howell, 1925) ,  and Bennett Island, 
north of Siberia. 

Linguagnostus grönwalli KoBAYASHI, I939· - Pl. 8, figs. 30 a, b .  

I 9o2. A gnastus kjerulji BRÖGGER, Grönwall, D .  G. U . ,  II .  Rrekke, No. I 3 ,  p .  6 9 ,  p i .  I ,  fig. I I .  
(Pygidium described and illustrated. Upper part o f  the Par. davidis zone. Bornholm.)  

I939·  Linguagnostus kjerulji forma grönwalli KoBAYASHI, Journ. Fac.  Sci. Tokyo, sect. II ,  vol. V, 
pt. 5, p. I42.  (Species discussed.)  

R e m a r k s .  - A single pygidium is present. It agrees with the holotype 
save that the ring-furrows are slightly fainter; like the holotype it differs from 
kjerulfi in the keel of the axis being effaced in the first ring and traversed by 
the seeond ring furrow, the presence of a well defined post-axial furrow, and the 
absence of an undulating ridge between the marginal spines. The ratio of length 
and breadth is about the same in both species. The cephalon is unknown but 
even though it might be identically like that of kjerulji, the differences in the 
pygidium, as earlier pointed out by the present writer (Holm & Westergård, 
1930, p. 13, foot-note r) , award this form rank of an independent species, proh
ably a forerunner of kjerulfi. 
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A form from the Upper Par. davidis zone at Nuneaton, England, identified 
as kjerulfi by Illing (1916) , displays doser resemblance to grönwalli than to 
kjerulfi. It does not seem to be identical with the former, however, since the 
post-axial furrow is absent. 

H o r i z o n a n d L o c a l i t i e s. - Zone of Ptychagn. (Pt.) punctuosus. 
Boring core from S. Sandby, Scania. - Very rare . 

Bornholm. 

Linguagnostus kjerulfi (BRÖGGER, 1878) . - Pl. 8, figs . 31 ,  32; 
pl. g ,  figs. 1-3 .  

1 878. A gnastus kjerulji BRÖGGER, N. M .  N . ,  vol .  24, p .  6 5  (49) ,  p!. 5 ,  figs . 7 a ,  b .  (Description 
and figs. of  cephalon and pygidium. Par. farchhammeri beds. Krekling , Norway. ) 

188o .  A gnastus kjerulji BRÖGGER, Tullberg, S. G. U. ,  Ser. C. ,  No. 42,  p. 32.  ( Records species from 
the Andrarum limestorre at Andrarum, Scania. )  

1 9 3 0 .  A gnastus kjerulji BRÖGGER, Holm & Westergård, Mem. Acad. Sci. L' URSS, 8 .  Ser. , C!. 
Phys.-Math . ,  vol. 2 1 ,  No. 8 ,  p!. 4 ,  figs . 1 3 , 14 ·  (New figs . of  Brögger' s  type specimens . )  

R e m a r k s .  - Of the cephalon a single specimen referable to this species 
is present. It differs from Brögger's  specimen in having slightly scrobiculate 
cheeks, an unimportant dissimilarity, however, and possibly but apparent due 
to the former being preserved in limestone and the latter in shale . Otherwise 
the agreement seeros to be complete . Thus, the rim is followed by a very broad 
and shallow marginal furrow narrowing towards the postero-lateral corners, 
in the anterior glabellar lobe there is indicated a faint short median furrow or 
depression, the posterior lobe has slightly impressed sides and a faint elongate 
median tubercle, and the large sub-equilateral basal iobes nearly meet at the 
middle line . The pygidium agrees completely with Brögger's type specimen 
(a slight difference in the proportions of length and breadth is due to different 
modes of preservation, the Swedish specimens being in full relief and the Nor
wegian strongly flattened) . 

In the cephalon there is a close resemblance between L.  kjerulfi and the 
associated Diplagnostus planicauda, which might cause confusion. The former 
is distinct from the latter by broader and shallower marginal furrow, the ab
sence of a preglabellar median furrow, and larger size . 

A f f i n i t i e s . - A form from the Par. davidis zone of Bornholm identified 
as kjerulfi by Grönwall ( 1902) is described above as L.  grönwalli. Illing ( 1916) 
and Nicholas (1916) identified and figured two imperfectly known British forms 
as kjerulfi. The former is more closely allied to grönwalli and the figure of the 
latter does not allow of a safe specific identification. Another closely related 
form, L. arcticus (WES1 ERGARD) , is known from Bennett Island, north of 
Siberia (Holm & Westergård, 1930) . 

H o r i z o n a n d L o c a l i t i e s. - Zone of Solenopleura brachymetopa. 
Scania: Andrarum; Kiviks-Esperöd.  -- Ångermanland: Aborrfallet .  -· Very 
rare. 

Oslo district of Norway. 
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Oidalagnostus gen. n.1 

Genotype: Oidalagnost�ts trispini/er sp. n. 

D i a g n o s i s.  - Cephalon agrees broadly speaking with that of Diplagnos
tus and Linguagnostus; pygidium distinguished by a large swollen posterior 
pseudo-lobe and tricuspidate margin. 

This peculiar form does not seem to be referable to any hitherto known 
genus. It is allied to Linguagnostus though the differences are conspicuous and 
are believed to have generic value. At all events the differences between Oidal
agnostus and Linguagnostus are more important than those between the latter 
and Diplagnostus . In the expanded pseudo-lobe Oidalagnostus recalls Pseud
agnostus to some extent. The median marginal spine is a unique characteristic 
of adult agnostids and is rarely observed in immature forms.2 

An imperfectly known species, dubius to be described, is tentatively included 
in this genus. No other form known to the writer is referable to it. 

Oidalagnostus occurs in the late Middle Cambrian and is so far known but 
from Sweden. 

Oidalagnostus trispini/er sp. n. - Pl. g, figs. 4-7. 

r8g5 .  A gnastus fallax LrNNARSSON forma ferox TuLLnERG, Wallerius , Zonen med A gn. laevigatus, 
p. 4 3 ·  (The cephalon recorded from Djupadalen, Västergötland, belongs to trispinijer� and 
is illustratcd in fig. 4 on pi. 9 of this memoir. )  

D i a g n o s i s of the species is that of the genus. 
D e s c r i p t i o n. - Cephalon of low convexity, subquadrangular, slightly 

constricted posteriorly. Glabella subrectangular, occupying about three
fourths of the cephalic length; anterior glabellar lobe much broader than long, 
bounded posteriorly by a furrow fainter than the circum-glabellar furrow; 
posterior lobe with two pairs of very weak lateral impressions at the anterior 
and posterior thirds respectively and a faint elongate median tubercle in front 
of the centre . Basal lobes large, sub-equilateral, nearly meeting at the middle 
line . Checks scrobiculate, with faint rounded pits and short furrows, separated 
by a weak preglabellar furrow. Rim broad, narrowing backwards, with a narrow 
convex border and a broad and shallow furrow. 

Thorax unknown. 
Pygidium of about the same convexity as the cephalon, subquadrangular. 

Axial furrows well defined anteriorly, behind the seeond axial ring shallow 
and running backwards-inwards, traceable across the large pseudo-lobe to the 
marginal furrow ( discernible on the pseudo-lo be of the exfoliated holotype, fig. 
6, but invisible on fig. 7 retaining the test) . Axis broad and well defined anteri
orly, apparently short, in reality extending to, and truncated by, the marginal 
furrow; the two anterior rings - the first much shorter than the seeond -
marked off by faint lateral furrows, with a prominent median keel slightly 

1 oioaÅ{os = swollen. 
2 Cf. A gn.  fallax var. tricuspis BRÖGGER, 1 878,  A gn. pisijormis mut. (J (rugulosus) and mut. ) . 

.(ajjinis) MATTHEW, r 8 g 8 .  

S-462526. S .  G .  U. Ser. C, N:o 477· Weste1gård. 
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projecting into the third ring, the latter separated by a deep groove from the 
large pseudo-lobe; annulation indicated on the pseudo-lobe by two pairs of very 
weak knobs (discernible only in fig. 6) . Two pairs of grooves starting from the 
posterior corners of the seeond and third axial rings and running outwards
backwards mark off an elevation divided by an oblique groove into two bosses. 
Lateral lobes, including in addition to these bosses the exterior portions of the 
pseudo-lobe, faintly scrobiculate anteriorly. Rim narrow, convex, expanded 
at the rear and tending to become divided by a transverse depression in front of 
which it is raised into a sharp ridge higher at the sides than at the axial line, 
with a faint median pit in the depression, tricuspidate; marginal furrow narrow. 

S i z e . - Largest cephalon 5 . 3  mm long and 6 . 1 mm broad; largest pygidium, 
holotype, about 6 . z mm long (exclusive of the median spine) and 6. 7 mm broad. 

R e m a r k s a n d A f f i n i t i e s. - Four cephala and three pygidia are 
present; although no complete dorsal shield has been found there is no doubt 
but that the isolated shields are conspecific. 

As pointed out above , trispini/er displays close resemblance to Linguagn . 
kierulfi as to the cephalon. There is a slight difference in the median furrow, 
which in the former is present in the preglabellar area and absent in the front 
of the anterior glabellar lobe, whPreas it is quite the contrary in the latter, 
an unimportant dissimilarity, however, as seen from the allied Diplagnosltts 
(cf. pl. 8, figs. 14-16) . Furthermore, trispini/er has two pairs of very faint 
lateral impressions on the posterior glabellar lobe while there seems to be but 
one pair in kjerulfi. In the pygidium the differences are particular ly the differ
ent length of the axis and the large pseudo-lobe in addition to the median 
marginal spine in trispinifer, characteristics lacking any analogies in kiemlfi. 
The following similarities should be noted: the transverse groove behind the 
median keel, which may coincide with the third ring furrow, is to be found in 
both, the ridge on the posterior rim of t1'ispinifer may be homologous with the 
undulating ridge between the marginal spines in kjerulfi, and both have a small 
median pit on the posterior rim. 

In the expanded pseudo-lobe trispinifer recalls Pseudagnostus and Sulcat
agnostus KoBAYASHI (1937) , the latter of which was founded on (the Middle 
Cambrian? )  A gn. seeuriger LAKE ( 1906) and distinguished from the former only 
by having grooved side lobes in both shields, a poor generic criterion according 
to the present writer's experience. Divergent interpretations of the pseudo-lobe 
in the case of Pseudagnostus have been advanced. Thus Kobayashi (1935 , 
p. 108) pointed out that it is not homologous with the axial end-lobe, which 
usually is obsolete but in some species very faintly outlined or indicated by two 
rows of weak pits or knobs (muscular attachments) . For the furrows bounding 
the pseudo-lobe at the sides he proposed the term >>diagonal accessory furrows>> 
and interpreted them >>as having arisen from some other adaptation» . This 
interpretation was opposed by Troedsson (1937, p. 24) , who considered the 
furrows bounding the end-lobe of Pseudagnostus and Rhaptagnostus (the latter 
probably a synonym · ·f the former) as true axial furrows. As regards O. tri
spini/er i t cannot be doubted that the faint furrows on the pseudo-lo be represen t 
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the axial furrows. This species is distinct from Pseudagnostus, however, by 
having two pairs of diagonal accessory furrows the anterior pair of which is 
homologous to that of Pseudagnostus and the posterior pair wants any analogy 
in the latter. Thus the pseudo-lo be in Pseudagnostus is homologous to the pseudo
lo be inclusive of the bosses at its anterior corners and the third axial ring in 
Oidalagnostus. In this connection also Condylopyge spinigera (p. 34) should 
be mentioned, whose furrows are more suggestive of segmentation, however. 

H o r i z o n a n d L o c a l i t i e s .  - Zone of Lefopyge laevigata, upper 
part . - Västergötland: Gudhem; Torbjörntorp; Djupadalen; Ödegården. -
Very rare . 

Oidalagnostus? dubius sp. n. - Pl. g, figs. 8 a, b. 

D i a g n o s i s .  - Pygidium subquadrangular, moderately convex. Axial 
furrows well defined; axis broad, slightly widening posteriorly, extending to the 
marginal furrow, three-lobed, the first ring furrow faint, the seeond almost 
obsolete; a prominent elongate median tubercle on the seeond lobe; the end-lobe 
with a transverse depression anteriorly. Lateral lobes narrowing backwards, 
smooth. Marginal furrow fairly broad; rim moderate, convex, with three coarse 
and short cusps. Length of the holotype J . 8  mm (exclusive of the median cusp) , 
breadth 4· o mm. 

R e m a r k s a n d A f f i n i t i e s. - Only the illustrated specimen is 
present .  

There is a considerable difference between this species and trispini/er as to 
the end-lobe (pseudo-lobe) , and no evidence proves that the axial end-lobe of 
the former should occupy but the interior part of the outlirred lobe. It should 
be noted , however, that only due to the fin d of a specimen in a favourable mode 
of preservation was the axial end-lobe revealed in trispinifer. Moreover, in the 
case of Pseudagnostus the pseudo-lobe is in some species greatly expanded and 
in others relatively narrow, and in but a few species has the axial end-lobe 
been found to be traceable. Thus, dubius is tentatively included in Oidalagnostus . 

H o r i z o n a n d L o c a l i t y. - ? Andrarum limestorre at Andrarum, 
Scania. 

Agnostinae (J AEKEL, r go g) . 

Ptychagnostus J AEKEL, 1909. 

Genotype: A gnastus punctuosus ANGELIN, r85r . 

O r i g i n a l d i a g n o s i s :  - "Mit dopperten N e benloben [basal lobes] des Kopfschildes und 
radialen Falten oder unregelmässigen Höckern auf den Genae und meist nach den Pleuren des 
Schwanzschildes>> {p .  401 ) .  

In addition to the genotype, Jaekel included in the genus: atavus TuLLB . ,  
intermedius TuLLB. ,  exsculptus ANG . ,  aculeatus ANG . ,  reticulatus ANG . ,  and 
triseetus SALT . ,  the four latter, however, being removed in to new genera by sub
sequent authors. As all the forms recorded by J aekel have furrowed or scrobic
ulate cheeks and exsculptus and triseetus always have entire basal lobes, he 
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obviously considered the latter criterion particularly distinctive of this genus, 
which may also be concluded from its name. But even in the restricted sense 
given Ptychagnostus by recent authors the characteristics adduced by J aekel 
are not reliable. Even though the cheeks are constantly grooved in the genotype 
though the furrows sometimes are very faint, young as well as full-grown per
fectly preserved specimens of atavus (and intermedius which is a synonym of 
atavus) with smooth cheeks are present, and the basal lobes are sometimes 
distinctly or faintly divided and sometimes entire in both species . Thus, Ko
bayashi's statement that the most significant characteristic of Ptychagnostus 
)>is the bilobed basal side-lobe that cannot be seen in any other agnostid)> (1939 
a, p .  152) has not validity even for the genotype, and distinctly divided basal 
lobes are found also in e. g. aculeatus, which Kobayashi included in Goni
agnostus . 

In 1935 Howell erected the genus Triplagnosttts based on Agnastus gibbus 
LINNARSSON, 1869, which was defined thus: 

•Agnostians with weil developed dorsal furrows, glabellas , and pygidial axes, with the anterior 
lobe of the glabella pointed in front and the cbeeks divided by a medial furrow, with the pygidial 
axes Iong and bluntly pointed at the rear, and with distinct transverse furrows on the glabella 
and the axis. In the known species the test is smooth and the flange of the pygidium does not bear 
spines,  and these features are probably characteristic of the genus>> (Howell, 1 9 3 5  c ,  p. 1 4) .  

This diagnosis applies to Ptychagnostus as  well, except in  the ornamentation 
of the test , which in itself is no generic criterion. And the shape of the basal 
lobes - entire in Triplagnostus and divided or entire in Ptychagnostus - is 
not even a reliable specific charader, as stated above. 

No criterion safely distinguishing Triplagnostus from Ptychagnostus seems to 
exist even though the genotypes at first sight appear to be sharply distinct . 
In Seandinavia the earliest species of Triplagnostus, i. e. praecurrens and gibbus, 
occur in the late CElandicus and ear ly Paradoxissimus beds, and species referable 
to the genus are met with also at higher levels, into the Forchhammeri beds. 
The earliest form referable to Ptychagnostus is atavus; which appears after the 
extinction of praecurrens and gibbus. Pt. atavus, punctuosus affinis, and punc
tuosus constitute a fairly continuous evolutional series, which ma y have branched 
off from some early form of Triplagnostus. It seems convenient to keep 
apart these groups, typified by Pt. punctuostts and Tr. gibbus, as subgenera, 
and, in such a case, the older name Ptychagnostus is the valid generic name 
( Artide 28 of IRZN) even though Ptychagnostus probably arose from Triptagnos
tus and not vice versa. 

Triplagnostus displays close resemblance also to A gnastus s.  str. (type pisi
formis) , in which Jaekel included gibbus. As regards the Scandinavian species 
that in the present writer's opinion are referable to these genera the following 
differences should be noticed: in Triplagnostus the anterior glabellar lobe is 
relatively long and pointed in front and the axis of the pygidium pointed at the 
rear, whereas in Agnosttts the anterior glabellar lobe is short and fairly blunt 
and the termination of the pygidial axis rounded. The preglabellar median 
furrow seems constantly to be developed in the former but is sometimes effaced 
in the latter genus. The absence of marginal spines in the pygidium of the former 
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and their presence in the latter is of minor value. The distinguishing charac
teristics are not very important but may have generic value. 

Two species which may be referable to Triplagnostus, viz. convexus nov. and 
elegans TULLBERG,  are distinguished by very weak axial and transverse furrows 
in both shields, by which they differ from the remainder of the subgenus. 

Solenagnastus WHITEHOUSE, 1936, (genotype Agn. longijrons NICHOLAs, 
1916) , in which l�tndgreni TULLBERG was included, ma y be synonymous with 
Triplagnostus , as suggested by Harrington and Kobayashi. The taxonornie 
position of Euagnostus WHITEHOUSE, 1936, (E. opimus WHITEHOUSE) , which 
Kobayashi considered a synonym of Triplagnostus, is uncertain (cf. p. 30) . 
Hastagnostus HowELL, 1937, (H. angustus HowELL) , which Kobayashi also 
regarded as synonymous with Triplagnostus, is distinguished by a short and 
bluntly pointed anterior glabellar lobe and bluntly pointed pygidial axis, by 
which it approaches A gnostus . 

In Seandinavia Ptychagnostus (inclusive of Triplagnostus) ranges through the 
Middle Cambrian, exclusive of the Par. instdaris and the Lej. laevigata zones. 
Forms referable to the genus are known from Scandinavia, Great Britain, 
eastern and western North America (Howell & Mason, 1938) , and Australia. 

Subgenus Triplagnostus (HowELL, 1935) .  

Subgenotype: A gnastus gibbus LINNARSSON, 186g. 

Ptychagnostus (Triplagnostus) praecurrens (WEsTERGÅRD, 1936) . 
Pl. g, figs. 9-12,  (13, 14? ) .  

1936 .  A gnastus gibbus praecurrens WEsTERGÅRD,  S.  G. U. , Ser. C,  No. 394, pl .  r ,  figs . 19-2 3 .  
(Described and compared with gibbus and gibbus hybridus; figs .  of cephalon and pygidium. 
Zone of Par. pinus. Mossberga and Borgholm, Öland. )  

R e m a r k s a n d A f f i n i t i e s .  - This form has no cephalic spines, 
the glabella is moderately convex at the rear, the axis of the posterior thoracic 
segment has no spine , the axial tubercle of the pygidium is blunt and does not 
extend beyond the seeond ring furrow, the lateral lobes are confluent behind 
the axis in full-grown specimens (but separated by a furrow in young holaspid 
specimens) . By these characteristics the form is distinct from gibbus, and is 
here raised to specific rank. Ra tio of length and breadth is a less reliable charac
teristic. As a rule cephalon and pygidium are slightly broader than long in prae
currens and equal in length and breadth in gibbtts, but specimens of the former 
are present in which the length even slightly exceeds the breadth. Campare 
also Pt. ( Tr. )  hybridus (p .  71) . 

The specimen in fig. 9 is samewhat aberrant, the axis of the pygidium being 
acutely pointed; in associated specimens the axis is less pointed or blunt as in 
the typical form, however. 

H o r i z o n a n d L o c a l i t i e s .  - Par. oelandicus stage (in Öland confiued 
to the zone of Par. pinus) . -- Öland: Borgholm; Mossberga (boring) ; Mörby
långa. - Östergötland: Tornby (boring) . - Närke: Bredsätter and Övre Akerby 
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(borings) ; Vinala (boulder) . - Jämtland: Bingsta; Västerskucku; Funäs; Ön
svede . 

Zone of Ptychagn. ( Triplagn.) gibbus (Exsulans limestone) . - Scania: Gislövs
hammar. - Östergötland: Tornby (boring) ; Grankulla (boring) . 

As a rule fairly infrequent in the lower zone, rare in the upper zone. 
? Norway: Mjösen district. 

Ptychagnostus (Triplagnostus) angermanensis sp.n. - Pl. g ,  figs. 15, r6. 

D i a g n o s i s .  - Glabella subcylindrical, posterior ly prominent and with 
a small weil defined tubercle; a pair of deep impressions at the antero-interior 
corners of the undivided basal lobes. Cheeks smooth, in some specimens very 
faintly scrobiculate; cephalic spines absent . Pygidium like that of Pt. (Tr. )  
praecurrens . 

S i z e. - A middle-sized cephalon, holotype, 3· 7 mm long and 3 · 9  mm 
broad. 

R e m a r k s. - A  great many specimens were collected from a boulder of 
calcareous shale at Brattbäcken, Ångermanland, yielding no other species. 
Broadly speaking the form resembles praecurrens but in certain features of the 
cephalon it agrees with gibbus and is tentatively counted as an independent 
species. Probably it belongs either to the gibbus or to the atavus zone. 

Ptychagnostus (Triplagnostus) gibbus (LINNARSSON, r86g) . 

Pl. g, figs. 17-24. 

r869.  A gnastus gibbus LrNNARSSON ,  Vet.-Ak. Hand! . ,  vol . 8, No. z, p. S r ,  p!. z, figs .  s z ,  5 3 .  (De
scription and figs . of  cephalon and pygidium. Lowest portion of the Par. paradaxissimus 
beds. Djupadalen; Hvittened, at Hunneberg, Västergötland.)  

r878 .  A gnastus gibbus LrNNARSSON,  Brögger, N. M. N. ,  vol .  z4,  p .  6z (46) , p!. 6 ,  figs .  r r  a ,  b .  (Figs . 
of cephalon and pygidium. Hestkin and Krekling, Norway.)  

r 879. A gnastus gibbus LrNNARSSoN,  Linnarsson, S.  G. U. ,  Ser.  C . ,  No. 35 ,  p .  zz ,  pi. z ,  figs. 3r,  32.  
(Figs . of  cephalon and pygidium. Exsulans limestorre of Scania.) 

r88o.  A gnastus gibbus LrNNARSSON,  Tullberg, S .  G. U. ,  Ser. C.,  No. 42 ,  p .  r s ,  p!. r, figs. 2 a-c. 
( Description and figs . of  cephalon and pygidium. Exsulans limestone. Andrarum and 
Gislöv, Scania. )  

r934.  A gnastus gibbus LrNNARSSO N ,  Cobbold & Pocock, Phil .  Trans. Roy. Soc.  London, Ser.  B . ,  
vol. z 2 3 ,  p .  3 4 r ,  p ! .  4 4 ,  figs . 3 ,  4 ·  (Description and figs . of cephalon and pygidium. Par. 
bahemicus salapiensis fauna. Rush ton, England. )  

r935  c.  Triplagnastus gibbus ( LrN NARSSO N ) ,  Howell, Bull. Wagner Free Instit. Sci . ,  vol .  ro ,  No.  
z ,  p .  r4 ,  p!.  figs . s ,  6 .  {Assigns species as the genotype of Triplagnastus. Figs . of  cephalon 
and pygidium from Andrarum, Scania . )  

? r936 .  Triplagnostus gibbus ( Lr NNARSSON) ,  Whitehouse, Mem. Queensland Mus . ,  vol . rr ,  pt .  r ,  
p .  84,  pi.  8 ,  figs . 6 , 7;  pi .  ro;  figs . r ,  z .  ( Records species from Queensland, Australia; figs . 
of cephalon and pygidium.)  

1936 .  A gnostus gibbus LrNNARSSON,  Westergård, S .  G. U . ,  Ser .  C,  No. 394, p .  29 .  (Description supp
lemented. )  

1943·  Triplagnostus gibbus (L!NNARSSON) ,  Westergård, s. G. u.,  Ser.  Aa, No. 182,  p .  44. fig.  1 5 .  
(Cephalon and pygidium illustrated. Oil-works a t  Kinnekulle, Västergötland.) 

R e m a r k s.  - The cephalic spines seem to form a eonstant characteristic, 
are slender or coarse and of varying length. In specimens in limestone they are 
usually broken off, and only the scars are to be seen. The posterior thoracic 
segment bears a small axial spine , and also the seeond axial ring of the pygi
dium has a coarse short spine. By the spinosity the species is distinct from 
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other Scandinavian forms referable to Triplagnostus . The cheeks are smooth; 
in a few specimens they were found to be faintly scrobiculate, which at least in 
fig. 2I is a primary characteristic. 

The form illustrated in figs. 22-24 differs from the type by slightly longer 
basal lobes and samewhat broader rim in cephalon and pygidium. Several 
associated specimens display complete identity with the genotype, however. 

The Australian form identified by Whitehouse as gibbus is at any rate closely 
akin to Linnarsson's species, though, possibly, not identical with it. It is not 
clearly seen from the figures whether it has cephalic spines or not, and whether 
the pygidial axis bears a coarse spine or a blunt tubercle. 

H o r i z o n a n d L o c a l i t i e s. - Pt. (Tr.) gibbus is the index fossil of 
the lowest zone of the Par. paradoxissimus stage and occurs constantly wher
ever this zone is developed and accessible in Scandinavia. - Usually common, 
at many localities abundant . 

Bornholm. - Norway. - England. - Australia(? ) . - Howeli (r925) recorded 
Agn. cf. gibbus from Newfoundland. 

Ptychagnostus (Triplagnostus) hybridus (BRÖGGER, r878) . - Pl. 9. figs. 25 , 
26; pl. IO, figs. I, 2 .  

I 878. A gnastus gibbus var. hybrida BRÖGGER, N. M. N . ,  vol. 2 4 ,  p .  62 (46} , pi.  s ,  figs. 4 a,  b .  ( De· 
scription and figs . of  cephalon and pygidium. Associated with Hypagn. parvi/rons and 
Ptychagn. (Pt. ) punctuasus. Krekling, Norway.) 

I9o2.  A gnastus gibbus var. hybrida BRÖGGER, Grönwall, D.  G. U. ,  II .  Rmkke, No. I3, pp.  49, I97· 
( Remarks on the form found on Bornholm} . 

? I9 I 6 . A gnastus pulchellus ILLING, Q. J. G. S. ,  vol. 7 I ,  p. 4IO,  pi. 30,  figs. I ,  2 . (Description and figs . 
of cephalon and pygidium. Basal layer of the zone of Par. davidis. Nuneaton, England.)  

I929 .  A gnastus gibbus hybridus BRÖGGER (partim] , Strand, N. G. T. ,  vol.  10 ,  p .  343 ·  (Recorded 
from the zone of Par. paradoxissimus in the Mjösen district ,  Norway. The form from the 
Par. oelandicus beds may belong to Pt. (Tr.) praecurrens.) 

I 9 3 5 ·  A gnastus cf. gibbus hybridus BRÖGGER, Thorslund, S .  G. U. , Ser. C ,  No. 382, p .  106, fig. I 
( Description and sketch of cephalon. Zone of Hypagn. parvifrons. Högnäsån, Angerman· 
land . )  

I935 ·  A gnastus sp . ,  Thorslund, idem. ,  p .  108 ,  p i .  1 ,  fig . 8 .  (Fig. of a pygidium, somewhat disfigured 
by pressure . Zone of >>A gn. intermedius>>. Högnäsån, Ångermanland . )  

R e m a r k s a n d A f f i n i t i e s .  - The Seanian form agrees with the 
Norwegian hut the one from Hunneberg is distinct by slightly shorter anterior 
glabellar lobe . The post-axial median furrow is always lacking in the material 
from Hunne berg, according to Thorslund it is sometimes indicated in specimens 
from Ångermanland, as is the case in the forms from Scania and the Mjösen 
area, too. 

In the absence of spines hybridus is distinct from gibbus and displays doser 
resemblance to praecurrens . Campared with the latter, hybridus has cephalon 
and pygidium more strongly arched, the axial tubercle of the pygidium ex
tending beyond the seeond ring furrow, and the axial end-lobe more swollen. 
In the broader pygidial axis, the undivided first axial ring, and the smooth 
cheeks hybridus differs from stenorrhachis. 

Illing campared p�tlchellus with stenorrhachis, hut judging from his descrip
tion and figures the former is more closely allied to, and possibly a synonym of, 
hybridus. 
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H o r i z o n a n d L o c a l i t i e s .  - Zones of Hypagn. parvifrons (and 
Ptychagn. (Pt . )  punctuosus?) - Scania: Gislövshammar (boulders) . - Väster
götland: Munkesten and Byklev, Hunneberg. - Jämtland: Kopparrökhäl
larna(? ) .  - Ångermanland: Högnäsån; Karbäcken. - Not infrequent at Hun
ne berg, rare in Scania. 

Bornholm. - Norway: Oslo and Mjösen districts .  - England(?) . - Howeli 
(1937 b) recorded T. cf. gibbus hybridus from New Brunswick, Canada. 

Ptychagnostus (Triplagnostus) stenorrhachis (GRÖNWALL, rgoz) . 
Pl. ro, figs. 3, 4 ·  

1 9 0 2 .  A gnastus stenarrhachis GRöNWALL, D.  G. U. ,  I I .  Rrekke, No. 1 3 ,  p .  7 6 ,  p l .  r ,  fig. r 6 .  (De
scription and fig. of pygidium; cephalon unknown. Associated with Ganiagn. natharsti 
and Diplagn. ptanicauda bilabatus. Bornholm. ) 

? 1934 .  A gnastus stenarrhachis GRÖNWALL, Cobbold & Pocock, Phil .  Trans . Roy. Soc .  London, 
Ser. B., vol. 2 2 3 ,  p .  342, pi .  44, fig. 22. ( Pygidium illustrated; cephalon unknown. Par. 
bahemicus salapiensis fauna. Rushton, England. )  

1939 .  Trip/agnastus stenarrhachis (GRÖNWALL) , Kobayashi, Journ. Fac .  Sc i .  Tokyo, Sect. II ,  vol .  
V, pt .  5 ,  p .  146 .  (Species included in Triplagnastus. )  

R e m a r k s a n d A f f i n i t i e s .  - A  few cephala and pygidia are present. 
As stated above, the species is closely allied to hybridus, which may be a fore
runner of stenorrhachis . In the cephalon, which has hitherto been unknown, 
the difference is confined to the cheeks being faintly scrobiculate with pits 
and short irregular groaves in stenorrhachis whereas hybridus has smooth cheeks. 
The pygidium, fig. 4, collected from the punctuosus zone in a boring at Gislövs
hammar, has slightly broader axis than the holotype; another pygidium from 
the top of the same zone in a boring at S. Sandby agrees exactly with the bolo
type, however. Two complete specimens collected by Mr. Seth Nilsson from the 
lundgreni zone at S .  Sandby, which , thanks to the courtesy of Mr. Nilsson, the 
present writer had the opportunity of examining, agree in the cephalon with 
our fig. 3 and in the pygidium with the holotype. A pygidium from the parvi
frans zone at Kopparrökhällarna, Jämtland, is in the breadth of the axis and 
the charader of the first axial ring intermediate between hybridtts and stenor
rhachis and, thus, additional material will possibly prove that the latter should 
be considered a subspecies of the former. 

The cephalon of stenorrhachis reserobles that of Ptychagn. (Pt. )  atavus,· it is 
distinct from the latter mainly by shorter and broader basal lobes. 

It is questionable whether the imperfectly known English form whose pygi
dium Cobbold identified as stenorrhachis is referable to this species; the back
ward extension of the medial portion of the seeond axial segment is broader 
and shorter in the English than in the Scandinavian form, which, moreover, 
occurs in much younger strata. 

S i z e . - The largest pygidium present (fig. 4) is s . o  mm long and 4· 7 mm 
broad. 

H o r i z o n a n d L o c a l i t i e s. - Zones of Ptychagn. (Pt.) punctuosus 
and Pt. (Triplagn.)  lttndgreni. - Scania: Gislövshammar; S. Sandby. - Rare . 

Bornholm. 
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Ptychagnostus (Triplagnostus) convexus sp. n. - Pl. ro, figs. 5-10. 

D i a g n o s i s .  - Distinct from >>Agn.>> altus GRÖNWALL by ha ving faintly 
outlined glabella, a weak preglabellar median furrow, and more deeply im
pressed axial and transverse furrows in the pygidium. 

D e s c r i p t i o n. - Cephalon and pygidium of high convexity, incon
siderably broader than long, ovate in outline . Axial furrows of cephalon in 
young specimens well defined throughout, in full-grown specimens posteriorly 
faint, anteriorly very weak and usually discernible only on exfoliated specimens. 
Glabella occupying about four-fifths of the cephalic length and one-third of the 
breadth, inconsiderably elevated above the cheeks, slightly tapering, bluntly 
pointed in front; anterior glabellar lobe sub-equal in length and breadth; trans
verse glabellar furrow curving slightly backwards or straight; posterior glabellar 
lobe with a very weak (sometim::!s indiscernible) tubercle anteriorly. Basal 
lobes moderate, sub-equilateral, connected by a very narrow band. Cheeks 
tapering forwards, separated by a weak preglabellar furrow, smooth or faintly 
scrobiculate . Rim narrow, sub-equal in breadth ; convex; marginal f1 1rrow dis
tinct, very narrow. 

Thorax unknown. 
Axial furrows of pygidium narrow and well-defined, more distinct than those 

of the cephalon. Axis occupying about four-fifths of the total length, trilobed, 
slightly constricted at the seeond ring, terminating in a blunt point; transverse 
furrows fairly distinct, the seeond fainter than the first; seeond ring subhexago
nal , with a small elongate tubercle posteriorly. Lateral lobes sub-equal in 
breadth throughout, confluent (in young specimens separated by a faint post
axial furrow? ) .  Rim samewhat broader than in the cephalon, rather flat; mar
ginal furrow well-defined, shallow. - Test of cephalon and pygidium smooth, 
under a strong lense thinly punctate or compact; surface of exfoliated specimens 
as a rule very faintly shagreened. 

S i z e . - One of the largest cephala found, the holotype fig. 8, 7 . o  mm long 
and 7 · 3  mm broad; largest pygidium, fig. IO, 8 . 6 mm long. 

R e m a r k s a n d A f f i n i t i e s. - 18 cephala and ro pygidia, most of 
them perfectly preserved, are present, displaying some variability as to the 
convexity and distinctness of the furrows in both shields . Cephala up to 4 to 5 
mm in length have the anterior glabellar lobe distinctly outlined in exfoliated 
specimens and traceable on the surface of the test . In the largest cephala and 
pygidia all furrows are weaker and the anterior glabellar lobe indiscernible on 
the surface of the test . 

This form is closely allied to >>A gn. >> altus GRÖNWALL, from which it differs in 
having the glabella faintly outlined throughout, whereas in large specimens of 
the latter the glabella is separated from the cheeks only at, and immediately 
in front of, the basal lobes, the axial furrows otherwise being effaced. Also in 
the pygidium the axial and transverse furrows are more pronounced in the for
mer than in the latter. N o specimen so far found in Scania can be identified as 
altus. The latter was recorded from the zones of Hypagn. parvijrons and Par. 
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davidis on Bornholm, and as convexHs appears in older strata, it may be a fore
runner of altus . Whitehouse and Kobayashi included altus in Cotalagnostus, 
from which it evidently is phylogenetically distinct, however. 

Pt. ( Tr.) elegans is another species to which convext.ts displays close resem
blance, the axial and transverse furrows being faint or sometimes almost 
indiscernible in both. The differences are not very important: the glabella and 
pygidial axis are less tapering, the cephalic rim is slightly broader, the small 
tubercle on the posterior glabellar lobe is situated markedly more forwards, 
the convexity - particularly of the pygidium - is higher, and the size is larger 
in convexus than in elegans. Both were the ancestors of smooth forms. 

H o r i z o n a n d L o c a l i t i e s. - Zone of Ptychagn. (Pt.) atavus. Bran
tevik and Gislövshammar (boulders) , Scania. - Infrequent. 

Ptychagnostus (Triplagnostus) elegans (TULLBERG, 188o) . 
[PL 10,  figs. n-20. 

r 88o. A gnastus elegans TuLLBERG, S.  G.  U.,  Ser.  C . ,  No. 42,  p .  r g ,  pi. r ,  figs . 7 a--d. (Described 
and discussed; figs . of  cephalon and pygidium. Zone of Ptychagn. (Pt. )  punctuasus. Andra· 
rum, Scania, and Bornholm.) 

1902. A gnastus elegans TuLLBERG, Grönwall, D .  G. U. , I L  Rrekke, No. 13, p.  5 7. (Notes on [the 
occurrence of the species on Bornholm.) 

R e m a r k s . - Two of Tullberg's type specimens are illustrated in figs. II  

(lectotype) and 12 .  A great many specimens have been collected at  Baskemölla, 
Brantevik, and Gislövshammar, showing some variability as to the axial and 
transverse furrows, which are fairly distinct to almost imperceptible, the 
breadth of the rim, and the convexity of cephalon and pygidium; the cheeks are 
quite smooth or very faintly grooved irrespective of the axial furrows being 
distinct or not, the axial end-lobe is sometimes samewhat depressed posteriorly, 
and in a few specimens the eud-lobe displays two to four pairs of lateral im
pressions (fig. 12) . The species campares fairly well with convexus, q. v.  

Pt. (Tr.) elegans merges in a smooth form, elegans laevissimus, described be
low. 

H o r i z o n a n d L o c a l i t i e s. - Zone of Ptychagn. (Pt) punctuosus. 
- Scania: S .  San db y (boring) ; Andrarum; Baskemölla; Brantevik and Gis
lövshammar (boulders) . - Fairly infrequent. 

Bornholm. 

Ptychagnostzts (Triplagnostus) elegans laevissimus subsp. n. 
Pl. 10, figs . 21,  22. 

D i a g n o s i s .  - Distinct from elegans by ha ving the axial furrows devel
oped in the proximal part and wholly effaced in the distal part of both shields. 

R e m a r k s. - By intermediate links the subspecies grades into the species.  
It displays very close resemblance to Lejopyge laevigata, the dissimilaritics 
being confined to slightly broader glabella and pygidial axis and the small 
glabellar tubercle being situated a little more forwards in the former than in the 
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latter. Thus Ptychagnostus (Tr.) elegans, elegans laevissimus, and Lejopyge 
laevigata constitute an evolutional series with very small intervals. 

H o r i z o n a n d L o c a l i t i e s. - Associated with elegans at Brante
vik and Gislövshammar, Scania. - Infrequent . 

As Lejopyge laevigata has not been found with full certainty in older strata 
than in the lower part of the zone of Solenopleura brachymetopa in Sweden, and 
as, on the other hand, Brögger (1878) stated this species to be even abundant 
in the uppermost part of the Par. paradoxissimus beds at Krekling, Norway, 
the latter form is supposed to be identical with elegans laevissimus. 

Ptychagnostus ( Triplagnostus) lundgreni (TuLLBERG, r88o) . - Pl. ro, figs. 
23-25; pl. II, figs. I, 2 .  

r 88o. A gnastus lundgreni TuLLBERG, S .  G .  U . ,  Ser. C . ,  No . 4 2 ,  p.  20,  pi .  r ,  figs . 8 a ,  b .  (Description 
and figs . of  cephalon and pygidium. Zones of Ptychagn. (Pt. ) punctuasus and Pt. ( Tr. ) 
lundgreni. Andrarum, Scania; Bornholm. )  

1902 .  A gnastus lundgreni TULLBERG, Grönwall ,  D .  G.  u.,  I I .  R<ekke, No.  1 3 ,  pp.  sr  and 197 ·  
(Notes on the occurrence of the species on Bornholm.) 

1929. A gnastus lundgreni TuLLBERG, Strand, N. G. T. ,  vol. ro,  p .  34S ·  ( Records species from the 
Par. rugulasus zone of the Mj ösen district, Norway.) 

1929. A gnastus atamts TuLLBERG, Strand, idem, p .  344, pi. r, fig. 20.  (The illustrated specimens 
belong either to lundgreni or lundgreni nanus. Zone of Par. rugulasus. Mjösen district, 
Norway. ) 

1934.  A gnastus lundgreni TuLLBERG, Cobbold & Pocock, Phil. Trans . Roy. Soc. London, Ser. B . ,  
vol. 2 2 3 ,  p .  342,  pi.  44,  fig. 20.  (Fig. of cephalon. Par. farchhammeri grit. Rush ton, Eng
land. The pygidium, fig. 2 1 ,  tentatively included in the species, seems to be distinct. )  

R e m a r k s .  - Two of Tullberg's type specimens from Bornholm are illus
trated on pl. ro, figs . 23 (lectotype) and 24. According to Tullberg the cheeks 
are smooth and glossy (glaber) ; specimens with grooved cheeks are by no means 
rare, however, and the forms with quite smooth and distinctly grooved cheeks 
are connected by intermediate links. The grooved form recalls atavus, with 
which it was in fact identified by Strand, but is distinguished by shorter and 
constantly undivided basal lobes . 

H o r i z o n a n d L o c a l i t i e s. - Appears in the uppermost part of 
the Ptychagn. (Pt. )  punctuosus zone, where it is rare, and continnes into the 
lower part of the Solenopleura brachymetopa zone . - Scania: Andrarum; Brante
vik and Gislövshammar; S. Sandby (boring) ; Akarpsmölla (boring) . - Väster
götland: Byklev. - Jämtland: Vedj eön. - At some localities common. 

Bornholm. - Mjösen district of Norway. - England. 

Ptychagnostus ( Triplagnostus) lundgreni nanus (GRÖNWALL, 1902) . 
Pl. II ,  figs. 3-7· 

1 9 0 2 .  A gnastus lundgreni TuLLBERG, var. nana GRÖNWALL, D .  G. U.,  I I .  Raekke, N o .  1 3 ,  p .  s r ,  
pi.  r ,  fig. 2 .  ( Description and fig. of  pygidium. Associated with lundgreni. Bornholm.) 

1929. A gnastus lundgreni nanus GRÖNWALL, Strand, N.  G. T., vol. ro,  p .  34S ,  pi. r, figs . s, 6. 
(Description and figs . of cephalon and pygidium. Zone of Par. rugulasus. Mjösen district, 
Norway. ) 

R e m a r k s. - This form is distinct from the typical lundgreni by some
what shallower axial and transverse furrows, slightly lower convexity of gla
bella and pygidial axis , and narrower axial end-lobe, the latter being the most 
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conspicuous difference . The specimens, figs. 3-5, from a bedding plane crowded 
with the subspecies and yielding but few specimens of the species, are variable 
as to the shape of the anterior glabellar lobe . 

The subspecies resembles elegans but is distinguished by more pronounced 
axial and transverse furrows in both shields. 

H o r i z o n a n d L o c a l i t i e s. - Associated with lundgreni. 

Subgenus Ptychagnostus J AEKEL, rgog. 

Subgenotype: Agnastus punctuosus ANGELIN, r85r .  

Ptychagnostus (Ptychagnostus) atavus (TuLLBERG, r88o) . 
Pl. II ,  figs . 8-23,  (24 , 25 ? ) . 

I88o .  Agnastus atavus TuLLBERG, S. G. U . ,  Ser. C . ,  No. 42 ,  pp.  I4 ,  37,  pi .  I ,  figs . I a-d. (Descrip
tion and figs . of cephalon and pygidium from a loose stinkstone !ens at Andrarum, Scania. )  

I 8 8o.  A gnastus intPrmedius TuLLBERG, idem, p .  I 7, p i .  I ,  figs . 4 a, b.  ( Description and figs . o f  
cephalon and pygidium. Andrarum, loc. g,  Scania. )  

1936 .  Triplagnastus atavus (TULLBERG) , vVhitehouse, Mem.  Queensland Mus . ,  vol. II ,  pt .  r ,  p .  8 5 ,  
p i .  8 ,  figs . 8 ,  g ;  p i .  r o ,  fig . r (pars) . ( Records species from Australia; figs . o f  complete spe
cimens of different sizes . )  

R e m a r k s .  -..,.- Tullberg's type specimens of atavus are perfectly preserved 
in limestone, those of intermedius poorly preserved in shale, flattened, and with 
a thin coating of calcite . According to Tullberg's  descriptions and figures the 
following differences exist . In atavus the glabella is cleft in front by a weak 
longitudinal furrow and the small tubercle of the posterior glabellar lobe is 
situated behind the centre; in intermedius the anterior glabellar lobe is not 
cleft and the tubercle is situated at the centre of the lobe . The pygidium of the 
former has a post-axial median furrow; in the figure of the latter the lateral 
lobes are confluent , and the pygidium was stated to resemble that of Tomagn. 
fissus although no transverse depression of the axial end-lobe is discernible; 
this was supposed possibly to be due to imperfect preservation. The test of 
cephalon and pygidium of intermedius are >>opaque due to a fine granulation>> 
which , as far as the present writer can see, is an adventitious feature and due to 
the coating of calcite. 

After a careful examination of the syntypes and a large material of topotypes 
as well as specimens from other localities - some of which were labelled Agnos
tus atavus and A .  intermedius resp . by the hand of Tullberg - the present writer 
has arrived at the result that the above-mentioned differences are not of specific 
valne and may be due to the different modes of preservation and the individual 
variability. 

In most of the specimens of atavus (syntypes and specimens from Västergöt
land identified as atavus by Tullberg) the glabella is not cleft in front; on the 
other hand a furrow is indicated in a few topotypes of intermedius .1 In atavus 
the tubercle of the glabella is situated samewhat behind the centre ot the 
posterior lobe, in intermedius (syn- and topotypes) about in the centre or a little 

1 This furrow is probably a primary characteristic and not an adventitious feature . 
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farther back. The basal lobes are of variable size in both forms, and the furrow 
traversing the lobes is usually distinct in atavus but as a rule less conspicuous 
and often absent in intermedius. This distinction may be of little value, how
ever, owing to the imperfect preservation of the latter form; at any rate there 
are topotypes of intermedius in which the furrow is distinct, and specimens have 
been observed with one of the basal lobes divided and the other entire . It should 
also be noted that , in boring cores from Andrarum and Gislövshammar (Wester
gård, I944 a) , specimens with divided and entire lo bes are mixed in the oldest 
as well as youngest strata yielding this species. In both forms the grooves of the 
cheeks are, broadly speaking, more strongly marked in full-grown than in young 
specimens, but there are also large specimens with smooth cheeks. - In the 
pygidium the two forms seem to agree . In young holaspid specimens of both, 
the post-axial longitudinal furrow is distinct, in full-grown specimens usually 
weak or absent (more often discernible on intemal casts than on the outer sur
face of the test) . Thus, as the present writer is not able to point out any charac
teristic by which atavus and intermedius can be definitely distinguished, the 
latter is considered a synonym of the former. 

In addition to the radiating grooves of the cheeks there sometimes occurs 
a pair of curved grooves subparallel to the outlirres of the anterior glabellar 
lo be. This form is common in some localities and rare in others. Specimens with 
smooth cheeks, those with strongly scrobiculate cheeks, and intermediate links 
have been observed associated on one bedding plane. The former display very 
close resemblance to praecurrens, possibly a forerunner of atavus. 

The type specimens of atavus were collected from a loose stinkstone lens at 
Forsemölla, Andrarum, which was supposed to originate from a layer above the 
dragment limestone>> and below the Exsulans limestone . Tullberg therefore 
believed this species to be the oldest agnostid in the sequence at Andrarum and 
considered it a forerunner of Ptychagn. (Tr.) gibbus and Tomagn. jissus. This 
opinion is incorrect, however, as atavus, when found in solid rock, occurs con
stantly at a higher level than does gibbus . 

The Australian form identified as atavus by Whitehouse agrees very well 
with Tullberg's species. 

A form from Högnäsån, Ångermanland, identified as intermedius by Thors
lund (I935) is here referred to Ptychagn. (Pt.) punctuosus affinis . 

The Norwegian form illustrated by Strand (rgzg, p .  344, pl. I ,  fig. zo) and 
identified as atavus belongs to the group of Pt. (Tr.) lundgreni. 

A closely allied form, Agn. cf. intermedius, was described by Illing (rgr6, p .  
408) from the zones of  Par. aurora and P. hicksii at  Nuneaton, England. 

H o r i z o n a n d L o c a l i t i e s. - Pt. (Pt.) atavus is the index fossil of a 
zone above that of Pt. (Tr.) gibbus and is as a rule common, often abundant, 
in all Swedish areas with this zone developed and accessible. It has not been 
found at Hunne berg, possibly owing to no limestorre being met with at the level 
in question, nor on Öland where the beds above the gibbus zone are rarely 
exposed and poor in fossils . 

Bornholm. - Mjösen district of Norway (teste Strand) . - Australia. 
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Ptychagnostus (Ptychagnostus) punctuosus (ANGELIN, r85 r) . 
PI. I I , figs. 34, 35 ; pi. rz; figs . r-7. 

r 8 5 r .  A gnastus punctuasus ANGELIN, PaJ . Suec . ,  fasc .  r ,  p. 8, pi .  6, fig. r r .  (Brief diagnosis and 
rough figure of the dorsal shield. Stinkstone boulder. Andrarum, Scania. )  

r 8 7 2 .  A gnastus scutalis SALTER [partim] , Hicks , Q. J .  G. S . ,  vol . 2 8 ,  p .  1 7 5 ,  pi .  5 ,  only figs . 9 (and 
ro? ) .  (Figs . of  the pygidium of two young specimens, re-illustratcd by Lake, 1906.  Mene
vian, \Vales . )  

r 872.  A gnastus scarabaeodis SALTER , Hicks , idem, p .  1 7 5 ,  p i .  5 ,  fig. 8 .  ( Description and figure of a 
flattened and samewhat imperfect dorsal shield, re-illustrated by Lake, r go6. Menevian, 
Wales . )  

r 8 7 5 .  A gnastus punctuasus ANGELIN [partim] , Brögger, G .  F.  F . ,  vol. 2 ,  p .  576,  pi .  2 5 ,  figs . 2 .  
(:1\otes o n  species, figs . o f  cephalon and pygidium. Öksna, Norway. )  

r 8 7 8 .  A gnastus punctuosu.s ANGELIN, Brögger, N .  M.  N . ,  vol. 2 4 ,  p .  67 ( s r ) ,  p i .  6 ,  figs . 1 2  a ,  b .  
(Emphasizes the variability o f  the species occurring at  Norwegian localities; figs . of cepha
lon with atta ched thorax and isolated pygidium from Andrarum, Scania . )  

r 88o.  A gnastus punctuasus ANGELIN, Tullberg, S .  G. U. ,  Ser. C . ,  N o .  42 ,  p .  17 ,  p i .  r ,  figs . 5 a-d. 
(Description and figs. of complete specimen and two pygidia of different sizes. Andrarum, 
loc. ro and I I ,  Scania. )  

r896 .  Agnastus punctuasus ANGELIN,  Matthew, Trans . N.  Y. Acad. Sci . ,  vol. r s ,  p .  2 3 2 ,  p ! .  r6 ,  figs . 
r r a, b. (Cites Tullberg's diagnosis translated in to English .  Figs. of cephalon and pygidium. 
Zone of Par. davidis. Newfoundland. )  

1 9 0 2 .  A gnastus punctuasus ANGELIN, Grönwall, D.  G. U . ,  II .  Rrekke, N o .  1 3 ,  p .  5 5 .  (Comments 
on species; no figure . Zone of Par. davidis, Bornholm. ) 

rgo6.  A gnastus punctuosus ANGELIN,  Lake, PaJ. Soc . ,  Brit. Cambr. Trilob . ,  p. 4, pi .  r ,  figs, 4, 5 ,  
(6? ) .  (Description and new figs . of  the specimens illustrated by Hicks a s  A gn. scutalis and 
scarabaeaides mentioned above. )  

r g r 6 .  A gnastus punctuasus, ANGELIN, Illing, Q.  J .  G. S . ,  vol . 7 r ,  p .  409, p i .  2 9 ,  figs . z ,  3 ·  (Notes on 
species; figs . of  a large dorsal shield and a detached small pygidium. Zone of Par. davidis . 
Nuneaton, England. )  

R e m a r k s .  - The specimens illustrated in figs. 3 and 4 on pi. rz  are 
believed to belong to Angelin's syntypes; the cephalon is selected lectotype. 

As pointed out by Brögger and subsequent authors this species is variable 
in many respects . In specimens of middle or larger size the anterior glabellar 
lobe is usually entire but sometimes cleft by a longitudinal furrow that is 
fainter than the preglabellar furrow, the basal lobes are broad and triaugular 
or narrow and elongate and entire or divided by a transverse furrow, the 
radiating grooves on the cheeks are very faint or fairly well impressed and 
numerous or scattered, the granulation is pronounced or rather weak and is 
confined to the cheeks or extends also to the anterior glabellar lobe. The py
gidium is of varying convexity, the axis is subequal in breadth to the lateral 
lobes or markedly broader, the axial end-lobe has usually a broad transverse 
depression across the middle and is rarely evenly convex, its terroination is 
blunt or fairly pointed, a small median tubercle is often discernible at about 
the centre, and sometimes the end-lobe displays a faint median ridge; rarely a 
pair of tuberdes are to be found on the first and seeond axial rings, as illustrated 
by Tullberg; the lateral lobes are always and the axis is sometimes distinctly 
granulated. Young specimens differ from the adult mainly in having almost 
smooth cheeks and lateral lobes, shorter and acutely pointed pygidial axis, 
and a well-defined post-axial furrow, which becomes fainter in proportion as 
the animal grows and finall y becomes effaced (in pygidia more than 4 mm long) . 

Of the many different forms of punctuosus but the one described by Brögger 
as var. affinis - a forerunner of the typical species - is here maintained as a 
distinct subspecies. 
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H o r i z o n a n d L o c a l i t i e s . - Zone of Pt. (Pt . )  punctuosus . - Scania: 
Andrarum; Baskemölla; Brantevik and Gislövshammar; Tosterup; S .  Sandby 
(boring) ; Traneröd, parish of Konga (boulders) . - Västergötland: Djupadalen; 
Byklev (teste Grönwall) . - Jämtland: Hillsand. - Ångermanland: Tjärnmyr
berget. - In Scania usually common or even abundant, in Northern Sweden 
less common than in Scania. 

Bornholm. - Oslo and Mj ösen districts in Norway. - Great Britain. -
Newfoundland. - Pt. punctuosus var. was recorded by Howell (1937 b) from 
New Brunswick, Canada. 

Ptychagnostus (Ptychagnostus) punctztosus affinis (BRÖGGER, 1878) . 
PI. II ,  figs. 26-33. 

1878.  A gnastus punctuasus ANGELIN var .  a/finis BRÖGGER, N. M. N . ,  vol . 24,  p .  68 ( 5 2 ) ,  pi .  5 ,  figs .  
2 a, b.  ( Description and figs . of cephalon and pygidium. Middle portion of the Par. para
daxissimus beds. Krekling, Norway. )  

? 1 878. A gnastus punctuasus ANGELIN va.  bipunctata BRÖGGER, idem. , pi.  s ,  fig. 2 c .  (Diagnosis 
and fig. of pygidium. Associated with the preceding form. )  

1935 .  A gnastus intermedius TuLLBERG, Thorslund, S.  G .  U . ,  Ser. C . ,  No. 382 ,  p .  106,  p i .  r ,  figs . 
5-7. (Description of pygidium; figs. of cephalon and pygidium. Högnäsån, Ångerman
land.)  

R e m a r k s .  - This form differs from the typical pztnctuosus mainly in 
that the cheeks want granulation and the lateral lobes of the pygidium are 
more faintly granulated, the tubercle on the posterior glabellar lobe is very 
faint and less elongate and situated slightly less forwards than in the species. 
The axial end-lobe usually displays one to five pairs of faint lateral impressions 
and the post-axial furrow is sometimes present a :so in full-grown specimens. 
The basal lobes are divided by a transverse furrow or entire . Intermediate 
links exist, and young specimens of the subspecies are not distinguishable from 
the young of the species. 

Pt. punctuosus affinis is also closely allied to atavus; in the former the tubercle 
on the posterior glabellar lobe is located slightly more forwards than in the 
latter, the lateral lobes of the pygidium are faintly granulated instead of 
smooth , and the axial end-lobe is as a rule depressed posteriorly instead of 
evenly corvex. But there are intermediate stages also between these forms 
(cf. pi. II ,  figs . 24 and 25) . Thus, atavus, punctuosus affinis, and punctuosus 
form a practically continuous evolutional series. 

H o r i z o n a n d L o c a l i t i e s .  - Infrequent in the zone of Hypagn. 
parvifrons, sometimes fairly common in the zone of Ptychagn. punctuosus; not 
observed in the uppermost portion of the latter zone . - Scania: Andrarum; 
Brantevik and Gislövshammar. - Öland: on the shore SW of Mörbylilla. -
Jämtland: Hillsand; Siljeåsen. - Ångermanland: Aborrfallet; Högnäsån; 
Tjärnmyrberget{ ? ) . 

Bornholm. - Oslo district of Norway. 

Ptychagnostus (Ptychagnostus) aculeatus (ANGELIN,  1851) . - PI. 12,  figs. 8-II .  

r 8 s r .  A gnastus aculeatus ANGELIN, PaJ . Suec . ,  fasc. r ,  p.  8 ,  pi .  6 ,  fig. r z .  (Brief diagnosis and rough 
figure. Andrarum limestone. Andrarum, Scania. )  
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1878. A gnastus aculeatus ANGELIN, Brögger, N.  M.  N. ,  vol. 24, p.  71  ( 5 5 ) ,  pi. 5 ,  figs . 5 a, b .  ( De
scription and figs . of cephalon and pygidium. Par. farchhammeri beds . Krekling, Norway. ) 

r88o .  A gnastus aculeatus ANGELIN, Tullberg, S. G. U.,  Ser. C . ,  No. 42,  p. 23 ,  pl. r ,  figs. I I  a, b .  
( Description and figs . of  cephalon and pygidium. Andrarum limes tone. Andrarum, Scania. )  

1902 .  A gnastus aculeatus ANGELIN, Grönwall, D .  G. U.,  I I .  Rrekke, No .  1 3 ,  p.  197.  ( Records species 
from Bornholm.)  

1929 .  A gnastus aculeatus ANGELIN, Strand, N.  G. T. ,  vol .  ro ,  p .  345 ,  pi .  r ,  fig. 7 .  (Campares species 
with Pt. punctuasus ; fig. of cephalon. Zone of Par. jarchhammeri. Mjösen district, Norway. )  

R e m a r k s .  - Three specimens, in all prohability belonging to Angelin' s  
syntypes, are illustrated on pl .  12 ,  figs. 8-10, of  which fig. 8 i s  the lectotype . 

The basal lobes are usually divided by a transverse or oblique furrow, but 
sometimes they are entire and not always marked off from the glabella anteri
orly; if divided, the anterior portion is sometimes shorter and sometimes longer 
than the posterior. Cephala with the posterior margin undamaged display a 
pair of short spines. The post-axial furrow is well defined in young and, as 
a rule , also in middle-sized but effaced in large specimens. The posterior portion 
of the axial end-lobe is usually slightly depressed. 

Kobayashi included this species in Goniagnostus, but the present writer 
considers it to be more closely allied to Ptychagnosttts . It differs from Pt. punc
tuosus in several features, particularly in the position of the median glabellar 
tubercle at the rear instead of the centre of the glabella, much longer and more 
prominent keel on the pygidial axis , and more strongly pronounced granulation 
of the test of both shields . The basal lobes of the two forms are alike. Pt. aculea
tus possibly is the latest member of the atavus-punctuosus branch. 

H o r i z o n a n d L o c a l i t i e s. - Zone of Solenopleura brachymetopa 
and Exporreda conglomerate. - Scania: Andrarum; Baskemölla; S. Sandby 
(boring) . - Västergötland: Råbäck. - Jämtland: Brunflo; Kläppe; Vedjeön; 
Silj eåsen; Fånån. - Ångermanland: Kvarnån; Aborrfallet. - Everywhere 
infrequent. 

Bornholm. - Oslo and Mjösen districts of Norway. 

Goniagnostus HOWELL, 1935 · 

Genotype: Agnastus nathorsti BRÖGGER, 1878. 

O r i g i n a l d i a g n o s i s .  - >> Agnastians with weil  developed dorsal furrows , glabellas , and 
pygidial axes, with the anterior lobe of the g labella pointed in front and the cheeks divided by a 
medial furrow, with the pygidial axis Iong and pointed at the rear, and with distinct transverse 
furrows on the glabella and the axis. In the known species of the genus the cheeks are erossed by 
furrows, the surface of the lateral lobes is granulated, the main lo be of the glabella has two inden
tations on each side behind the transverse furrow, and the flange of the pygidium has a spine at each 
rear corner; and these features are probably characteristic of the genus>> (Howell, 1935  c,  p. 1 3 ) .  

The genus has most of the characteristics mentioned in common with Ptych
agnostus. It differs from the latter mainly in having subquadrangular instead 
of triaugular basal lobes and marginal spines in the pygidium. The differences 
are not very important and it seerus questionable whether Goniagnostus should 
be awarded rank of an independent genus (cf. Whitehouse, 1939,  p. 257) . 

In Goniagnostus Howeli included Agn. sulcatus ILLING ( = perrugatus GRöN
WALL) and confluens MATTHEW . The latter doubtlessly belongs here but it 
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would seem more reasonable to refer the former to Tomagnastus as suggested by 
Kobayashi. On the other hand, Kobayashi included aculeatus ANGELIN in 
Goniagnostus, whereas in the present writer's opinion this form displays doser 
resemblance to Ptychagnosttts. As regards Harrington's suggestion that Coni
agnastus belongs in Condylopyginae see p. 29 .  

In the sense given Goniagnostus above the genus is  confined to the medial 
and late Middle Cambrian of the North Atlantic Basin and Australia. 

Goniagnostus nathorsti (BRÖGGER, 1878) . - Pl. 12, figs. 12-16.  
r 8 s r .  A gnastus exsculptus ANGELIN [partim] , Pal. Suec. ,  fasc.  I ,  p .  7,  p ! .  6, fig. 8 ;  pygidium only. 

(Andrarum limestone . Andrarum, Scania. )  
r 878 .  A gnastus nathorsti BRÖGGER, N.  M.  N . ,  vol. 24, p .  68  ( 5 2 ) ,  p ! .  5 ,  fig . r .  (Description and fig. 

of a complete specimen. Zones of Par. rugulosus and Par. forchhammeri. Styggedal, Hede
marken; Krekling; Norway. )  

r 88o. A gnastus nathorsti BRÖGGER,  Tullberg, S .  G. U . ,  Ser. C . ,  No. 42 ,  p .  21 ,  p!. r ,  fig. 9 ·  (Descrip
tion and fig. of  complete specimen. Zones of Ptychagn. ( Tr.) lundgreni and Solenopleura 
brachymetopa. Andrarum and Kiviks-Esperöd, Scani a . )  

r896 . A gnastus nathorsti BRöGGER, Matthew, Trans . N.  Y. Acad. Sci . ,  vol. r s ,  fig . r z ,  p .  229 .  (Cites 
Tullberg's diagnosis transbted into English .  Records species from the zone of  Par. abena
cus. New Brunswick, Canada . )  

? r 9 r 6 .  A gnostus cf .  nathorsti BRÖGGER, Illing, Q .  J. G. S . ,  vol. 7 1 ,  p .  408 ,  p!.  29 ,  fig. r .  (Description 
and figure of the pygidium. Upper Par. davidis zone. Nuneaton, England. )  

1929 .  A gnastus nathorsti BRÖGGER, Strand, N.  G. T . ,  vol .  ro ,  p .  345 ·  {Compares species with Ptyclt
agn. punctuosus and Doryagn. incertus . Zone of Par. rugulosus. Mj ösen district, Norway. )  

1935  c.  Goniagnostus nathorsti (BRÖGGER) , Howell, Bull. \Vagner Free Inst .  Sci . ,  vol .  ro,  No. 2 ,  
p .  r 3 ,  p! . ,  figs . r-2.  {Assigns species as the genotype of Goniagnostus ; figs. of  cephalon 
and pygidium from Krekling, Norway.)  

R e m a r k s .  - This characteristic species is remarkably eonstant from its 
appearance to its extinction. 

Judging from Illing's  description and figure of the English form, known from 
but two pygidia, it seems to be referable to Brögger's species. The surface of the 
lateral lobes are stated to be smooth, whereas it is faintly shagreened in the 
Scandinavian form, a difference of little value, however, as the ornamentation 
is rarely perceivable on specimens preserved in shale . 

H o r i z o n a n d L o c a l i t i e s. - Zones of Ptychagn. (Tr.) lundgreni 
(common at many localities) and Solenopleura brachymetopa (rare) . - Scania: 
Andrarum; Kiviks-Esperöd; Baskemölla; Brantevik (boulder 45) ; S. Sandby 
(boring) ; Akarpsmölla (boring) . - (Västergötland: Byklev?) . - Jämtland: 
Vedjeön; Kopparrökhällarna; Havsnäset; Siljeåsen. - Ångermanland: Tjock
näsbäcken; brookJet 2 km E of Tåsjö church; Tåsjö church; Brattbäcken; 
Kvarnån; Aborrfallet .  - Västerbotten: Skansholm; Skikkisj öberget. 

Bornholm. - Oslo and Mj ösen districts, Norway. - (Nuneaton, England?) . 
- New Brunswick, Canada. - A  very closely related (possibly identical) form 
was described by Whitehouse (1939) from Australia. (As regards the range of 
the species in North America and Australia see p. g, foot-note r .) 

Goniagnostus scanensis sp. n. - Pl. 12,  figs. 17 a, b.  

D i a g n o s i s .  - In the pygidium this form differs from the genotype in 
the following features: the axis is markedly broader, the first axial ring is not 

6-462526. S. G. U. So·. C, N:o 177· Westogård. 
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(distinctly) trilobed, the seeond ring bears a low and blunt tubercle instead of a 
prominent posteriorly pointed keel, the transverse depression across the end-lobe 
is very weak, and the marginal spines are more rudimentary. To the naked eye 
the test is smooth, under a strong lens very faintly shagreened. 

Two pygidia are present. In spite of the cephalon being unknown the generic 
reference seems to be safe . 

S i z e. - Holotype 4 . o  mm long and 3 · 5 mm broad. 
H o r i z o n a n d L o c a l i t y. - Associated with Ganiagn. natharsti. 

Brantevik (boulder 45) , Scania. Very rare. 

Ganiagnastus spiniger (WEsTERGÅRD,  1931) . - Pl. 12, figs. r8,  19 .  

1 9 3 1 .  A gnost�<s nathorsti spiniger WEsTERGÅRD, S.  G. U. ,  Ser. A a ,  N o .  172 ,  p .  46.  (Briefly charac
terized. Karlsfors, Västergötland. )  

D e s c r i p t i o n.  - Cephalon hearing a pair of  a very strong spines, other
wise like the genotype . In the pygidium the marginal spines are strong, tho 
axis is narrower than the lateral lobes, the seeord axial ring as wide as the 
end-lobe , and, accordingly, the axial furrows straight. In these characteristics 
the form differs from natharsti. The spinosity itself may not be of specific value, 
and mainly on account of the additional differences mentioned the form is here 
raised to specific rank.1 

S i z e . - A large cephalon, the holotype, is 4· 7 and s .  o mm, a large pygidium 
5 · 5 and 4 · 7  mm in length and breadth resp. (flattened specimens in shale) . 

H o r i z o n a n d L o c a l i t i e s. - Zone of Lejapyge laevigata, basal 
layer. - Scania: Andrarum (rare) . - Västergötland: Karlsfors (not infre
quent) ; Djupadalen.  - Närke: Ullavi. 

Doryagnostus KOBAY ASHI, I939 · 

Genotype: A gnastus incertus BRÖGGER, 1878.  

O r i g i n a l d i a g n o s i s .  - »Agnostinae• with bi lo  bed glabella, pygidial spine, and faintly 
segmented pygidial axis which is depressed at  pointed hind and continues to post-axial furrow» 
( Kobayashi, 1939 a, p. 148 ) .  

Whitehouse (1939) erected the genus Ceratagnastus, based on C.  magister 
WHITEHOUSE, from a horizon of the Australian sequence approximately cor
responding to the European Par. davidis zone. According to Whitehouse, 
,>C .  magister is very similar to C. incertus BRöGGER sp. (as figured by Tullberg, 
r88o, pl. r ,  figs. 6 a, b) , differing in the larger sizes (it is about so % larger in 
linear dimensions) and by the slightly more obtuse terroination to the axis 
o f  the pygidium,> (p. 256) . Obviously Daryagnastus and Ceratagnastus are syno
nymons and, as the former name was published ten days earlier than the latter, 
the former is valid. Moreover, magister does not seem to be specifically distinct 

1 It may be noted that G. spiniger is associated with another spinous agnostid, Lejopyge laevigata 
armata, bot h being very closely related to preceding forms, with no or very weak spines. The spinous 
forms are in Västergötland confined to a t hin Jayer immediately above the Exporrecta conglomera te 
deposited during a beginning transgression. The coincidence of spinosity in these cases can h ardly 
be fortuitous but must be eaused by the changed milieu.  

2 Evidently a misprint. Kobayashi included Doryagnost�<s in Triplagnostinae. 
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from incertus. In the original diagnosis of incertus the pygidium is stated to 
attain a maximum length of 7 mm (in the Swedish material cephala and pygidia 
5 to 6 mm long are by no means rare) and according to the diagnosis of magister 
>>the average length of specimen>> is 13 mm. If specimen in this case means 
c o m p l e t e specimen, which seems reasonable as the complete specimen 
figured has exactly the length mentioned, incertus and magister are equal in 
size. The termination of the pygidial axis of incertus varies, and specimens are 
present in which it is even slightly blunter than in the illustrated specimen of 
magister. The only difference possibly existing seems to be in the anterior gla
bellar lobe, which in the latter specimen is inconsiderably shorter than in 
incertus. 

Doryagnostus agrees with Ptychagnostus (Triplagn.) in the cephalon, and in 
the pygidium it recalls Goniagnosttts. It differs from Triplagnostus in having 
the termination of the axial end-lo be constricted and depressed, almost or quite 
obsolete transverse furrows on the axis, and a pair of marginal spines . It is 
sharply distinct from Goniagnosttts in the cephalon, and in the pygidium the 
dissimilarities are mainly confined to differences in the segmentatian of the 
axis and the ornamentation of the lateral lobes. The transverse depression on 
the axial end-lobe is also found in other genera, e. g. Tomagnostus, Clavagnostus, 
and Linguagnosttts, and sometimes in Ptychagnostus, too. 

Whitehouse suggests that the group of Agn. exaratus GRöNWALL (in the pre
sent paper called Peronopsis scutalis) is the ancestor of >>Ceratagnostus>> (Dory
agnostus) . In the present writer's opinion these forms are remote, whereas 
Doryagnostus may be closely allied to Triplagnostus and should possibly be re
garded as another subgenus of Ptychagnostus (cf. Whitehouse, 1939, p. 255) . 

Doryagnostus is known from the uppermost portion of the medial Middle 
Cambrian of Scandinavia, England, N ewfoundland (Howell, 1925) ,  and Australia. 

Doryagnostus incertus (BRÖGGER, 1878) . - Pl. 12 ,  figs. 20-23; 
pl. 13 ,  figs. 1-3 . 

r878.  A gnastus incertus BRÖGGER , N. M. N . ,  vol. 24, p. 70 (54) , pi. 6, figs . 4 a, b. (Description and 
figs . of cephalon and pygidium. Zone of Par. rugulasus. Krekling, Norway. )  

r 88o. A gnastus incertus BRÖGGER, Tullberg, S .  G. U. ,  Ser. C . ,  No. 42,  p .  r9 ,  pi. r ,  figs . 6 a, b .  (De
scription and figs . of  cephalon and pygidium. Zone of Ptychagn. punctuasus. Andrarum, 
loc. u, Scania. )  

r9o2.  A gnastus incertus BRöGGER , Grönwall, D .  G. U . ,  II .  Rrekke, N o .  r 3 ,  p .  5 2 .  (Remarks o n  the 
variability of the species from Bornholm; no fig . )  

? r 907. A gnastus incertus BRÖGGER , Lake, PaJ .  Soc . ,  Brit. Cambr. Trilob . ,  p .  29 ,  pi. 3 figs. r-3. 
(Description and figs . of cephalon 2nd pygidium. Shropshire, England. )  

? r9r6 .  A gnastus cf .  incertus BRÖGGER , Illing, Q .  J. G. S . ,  vol. 7 r ,  p .  407, pi. 28 ,  fig . ro .  (Fig. of an 
imperfect pygidium. Lower Par. davidis zone. Nuneaton, England. )  

r 9 2 9 .  A gnastus incertus BRÖGGER, Strand , N. G. T.,  vol . ro,  p .  344. ( Remarks o n  species from the 
Par. rugulasus zone of the Mjösen district, Norway; no figure . )  

r939 .  Ceratagnastus magister WHITEHOUSE,  Mem. Queensland Mus . ,  vol. 4 0 ,  pt .  3 ,  p.  256 ,  p i .  2 5 ,  
fig. 27.  (Description and fig. of  complete specimen from beds correlated with t h e  zone 
of Par. davidis. North-eastern Australia . )  

R e m a r k s .  - Cephalon as well as pygidium usually equal in breadth and 
length or slightly longer than broad ; in some shields retaining the original 
convexity the breadth is somewhat broader than the length. Cheeks usually 
smooth, rarely faintly scrobiculate. The axis of the pygidium varies in breadth 
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but in no specimen present is it as broad as in Brögger's figure . In young indi
viduals one or two ring furrows are faintly marked across the pygidial axis , 
in full-grown specimens indicated on the sides or quite obliterated. The termi
nation of the axial end-lobe is usually acutely pointed, sometimes fairly blunt . 

The form illustrated by Lake has broader pygidial axis (in which it agrees 
with Brögger's  figure) and the marginal spines situated farther back than in 
any specimen present . The pygidium figured by Illing is too poorly preserved to 
allow of a safe specific determination. As stated above, Ceratagnastus magister 
WHITEHOUSE is in all prohability synonymous with D. incertus . 

H o r i z o n a n d L o c a l i t i e s. - Zone of Ptychagn. (Pt . )  punctzwsus . 
- Scania: Andrarum; Baskemölla; Brantevik and Gislövshammar; S .  Sandby 
(boring) . - Västergötland: Munkesten. - Angermanland: Karbäcken. -
Västerbotten: Skikkisjöberget. - Not infrequent in Scania. 

Bornholm. - Oslo and Mjösen districts of Norway. - England(? ) . - Austra
lia. - A gn. cf. incertus was recorded by Howell (1925) from Newfoundland. 

Agnostus BRONGNIART, 1822. 

Genotype: Entamalithus paradaxus y pisifarmis LINNJEUS, 1757. 

A gnastus may have arisen from Triplagnastus; the differences are disenssed 
on p. 68. It appears in the late Middle Cambrian and ranges into the Upper 
Cambrian. The genus is known from the N. Atlantic province, Novaya Zemlya, 
Bennett Island (N of Siberia) , and western North America (Evans, 1933) . A 
recently described Aust�alian form, A gnastus seminula WHITEHOUSE (1939) , 
from layers approximately corresponding to the zone of Par. hicksii seems 
to be more closely allied to Triplagnastus and in general features it compares 
with e. g. lundgreni and stenarrhachis. 

A gnastus pater WEsTERGÅRD, 1930. - PI. 13, figs. 4--6. 

1g3o .  A gnostus pisijormis pater WEsTERGÅ RD,  Holm & \.Yestergård, Mem. Acad. Sci. URSS . ,  
Ser. V I I I ,  C ! .  phys . -math. ,  vol. 2 1 ,  No. 8 ,  p.  g ,  p i .  4 ,  figs . g ,  1 0 ;  (pi. I ,  fig. 1 ? ) .  (Compared 
with A .  pisijormis ; figs . of cephalon and pygidium from the Andrarum limestorre at Ki
viks-Esperöd, Scania. An illustrated somewhat imperfect pygidium from the Centropleura 
zone, Bennet t  Island, N. of Siberia, is identified with this form. )  

R e m a r k s a n d A f f i n i t i e s .  - A gn. pater differs from the genotype 
in tbat the lateral outline of both sbields is almost straight at the articulating 
margin and paraHel to the axial line, whereas it is curved inwards in full-grown 
specimens of the latter. Otherwise the forms agree as to th, cephalon. In the 
pygidium the segmentatian of the axis is more strongly pronounced in pater 
than in pisifarmis . See also Agn. neglectus. 

The above-mentioned pygidium from Bennett Island agrees with the Swedish 
form as far as it is preserved except that the seeond axial ring is �lightly shorter. 

S i z e. - A . pater is a small form; a cephalon of average size , fig. 4, measures 
2 . 4  mm in length and 2 . 6  mm in breadth; an associated pygidium, the holotype, 
fig. 5, is 2. 3 mm long and 2. 7 mm broad . 
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H o r i z o n a n d L o c a l i t i e s .  - Zone of Salenopleura brachymetapa.  
- Scania: Andrarum; Kiviks-Esperöd. - Västergötland: Byklev; Munkesten. 
- Närke : Gymninge; Ulla vi; Os by (boulder) . - Also in the Exporreda conglo-
merate at Degerhamn and on the shore NW of Ventlinge, Öland, and at Ode
gården, Västergötland. - Rare. 

? Bennett Island, N .  of Siberia. 

A gnastus negleetus sp . n .  - Pl. 13, figs . 7-9. 

D i a g n o s i s. - This form differs from the genotype in the following 
characteristics: the lateral furrows on the anterior third of the posterior gla
bellar lobe are more strongly defined and almost continuous across the glabella, 
the glabella is posteri01·ly gently keeled and attains its highest convexity at the 
rear, the weak median tubercle is situated behind instead of in front of the 
centre of the posterior glabellar lobe; in the pygidium the transverse furrows 
on the axis are more strongly pronounced ,  the seeond axial lobe is slightly 
constricted,  and the end-lobe is slightly expanded. Cheeks usually smooth, 
rarely faintly scrobiculate. 

S i z e . - The holotype, a middle-sized cephalon, is 2 . 3 mm long and 2 . 4  mm 
broad; one of the largest pygidia present (fig. 9) is 2 . 8  and 3 . o  mm in length 
and breadth. 

A f f i n i t i e s .  - - A .  negleetus seeros hitherto to have been identified as 
pisifarmis although the differences are conspicuous and, as regards the cephalon, 
clearly visible on a side view. The dissimilarities in the cephalon distinguish 
negleetus also from pater, and in the pygidium it differs from the latter in the 
slightly widened axial end-lobe. No intermediate links connecting these forms 
have been observed. In the widened axial end-lobe negleetus recalls A gn. 
(Hamagn.) abesus (BELT) . 

H o r i z o n a n d L o c a l i t i e s. - Zone of Salenapleura brachymetapa 
(very rare) . - Scania: Andrarum; Kiviks-Esperöd. - Västergötland: Byklev. 

Zone of Lejapyge laevigata, upper part . -- Västergötland: Gudhem; Torbjörn
torp; Djupadalen; Ödegården. - Närke: Osby (boulders) . - Not infrequent 
in Västergötland. 

A gnastus pisijarmis (LINNJEUS, 1757) .  - Pl. 13, figs. 10-14. 

For list of synonymy see Westergård, 1922, p. rrs .  
R e m a r k s .  - A form referable to A.  pisijarmis appears even in  the 

upper part of the zone of Lejapyge laevigata. Specimens from the pisijarmis 
zone vary as regards breadth and length of the pygidial axis and the ring 
furrows, which sometimes are distinct though very shallow and narrow and 
sometimes almost or quite obliterated. The same variability is also found in 
specimens from the lower zone, in which a form with relatively broad and 
smooth axis seeros to be predominant . The constriction of the shields at the 
articulating margin is somewhat more pronounced in specimens from the upper 
than in those from the lower zone. 
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The form in the laevigata zone is fairly small, the average length of the cepha
lon being 2 . 5-3 . o  mm. 

H o r i z o n a n d L o c a l i t i e s .  - Zone of Lejapyge laevigata, upper 
part. - Scania: Andrarum. - Östergötland: Berg. - Västergötland: Kinne
kulle; Håkansgården; Gudhem; Torbjörntorp; Djupadalen; Ödegården. -
Närke: Vrana; Sättran; Gymninge. - Not infrequent at the localities in Fal
bygden, Västergötland; otherwise rare. 

A .  pisifarmis is common in the Exporreda conglamerate at many localities 
but only in areas in which the laevigata zone is absent, and the sedimentation 
of the conglamerate has continued into the pisifarmis phase, i. e. on Öland, 
in parts of Närke, and in the eastern part of the Cambro-Silurian area of 
Northern Sweden. - The species is as a rule abundant in the pisifarmis 
zone, wherever this zone is developed. It is beyond comparison the most 
common agnastid in Sweden. 

North Atlantic Basin. - Novaya Zemlya. - Western North America. 

Agnastus pisifarmis spiniger (DALMAN, r8z8) . - Pl. 13, figs. rs ,  I6. 

1828 .  Baltus pisijormis fl spiniger DALMAN, Vet.-Acad. Årsber. ,  1828 ,  p.  1 37. (Description; no fig. 
Kinnekulle, Västergötland. ) 

1 8 37 .  Baltus pisijormis fl spiniger DALMAN, Hisinger, Leth�.ea Suecica, p. 20, p!. 4, fig. 6. (Fig. of  
cephalon from Hönsäter, Västergötland.) 

R e m a r k s. - This form is distinct from pisifarmis by ha ving a pair of 
small cephalic spines. Specimens with shorter spines than those of fig. 15 
exist, and a fairly continuous series of stages between the latter and the non
spinous form is present. As the slender spines are often broken and with 
difficulty made visible by preparing they are easily overlooked. On slabs rich 
in specimens from the pt"sifarmis zone the spinous and non-spinous forms 
sometimes occur associated, e. g. at Karlevi, Öland; on a slab from Råbäck, 
Västergötland, the spinous form is predominant and possibly the only one 
existing, and on slabs from many other localities it is sought in vain. This 
might indicate that the spinous form is confined to a fixed level of the pisi
farmis zone. It has not been observed in the laevigata zone. 

Agnastus pisifarmis subsulcatus subsp. n. - Pl. r6, figs. 4, 5 ·  

D i a g n o s i s .  - Distinct from pisifarmis by the preglabellar median furrow 
being practically absent or very faintly indicated posteriorly and effaced 
anteriorly. Marginal spines of pygidium rudimentary; transvere furrows on the 
axis faint or obsolete. 

S i z e .  - The holotype, a cephalon of medium size, is 4.o  mm long and 4· 4  
mm broad. 

R e m a r k s .  - A . pisifarmis subsulcatus is the earliest Swedish form of the 
Agnostinae in which the preglabellar furrow is obsolete, a feature more 
strongly pronounced in later genera of this branch. 

H o r i z o n a n d L o c a l i t i e s .  -- Par. farchhammeri beds. Ulla vi, Sätt
ran, and Ö. Rynninge, in Närke. - Fairly infrequent. 
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Agnostus? sp. - Pl. 13, fig. 17. 

A single pygidium with well-defined, long, and very faintly segmented axis 
and lacking actual marginal spines from the Andrarum limestene at Andrarum, 
Scania, possibly belongs to an unknown species of A gnostus. Length 2 . 1 mm. 

Lejopyg e  CoRD A, 1 847. 

Genotype: Battus laevigatus DALMAN, 1828. 

Tullberg emphasized the close affinity between Lejopyge laevigata and Ptych
agnostus (Triplagn.) elegans. On the other hand, Kobayashi (1937, 1939 a) and 
Harrington (1938) suggested that Lejopyge arose from Cotalagnostus, which 
in its turn derived from Hypagnostus (according to Harrington from Qttadragnos
tus) , and, accordingly, the authors co-ordinated Cotalagnostus and Lejopyge 
in an independent subfamily, Lejopyginae, of Peronopsidae . As stated below 
the material present establishes, however, that the genotype of Lejopyge derived 
from Ptychagn. (Tr.) elegans laevissimus subsp . n. Conscquently, Lejopyginae 
in the sense used by Kobayashi and Harrington is polyphyletic. 

In addition to the greatly variable genotype several forms have been referred 
to this genus. Thus Whitehouse and Kobayashi included A gn. confusus in Lejo
pyge; in the present writer's opinion it would seem more Iikely to belong to 
Cotalagnostus, however (see p. 55) . Three forms from the Par. davidis zone of 
Newfoundland described by Matthew (r896) as varieties of laevigata - terra
novicus, ciceroides, and mammilla - require a re-examination before their gener
ic reference can be ascertained; Whitehouse and Kobayashi included them in 
Cotalagnostus. The imperfectly known Lejopyge exilis WHITEHOUSE from the 
Phoidagnostus stage of Australia seems to differ from laevigata in lacking the 
basal lobes (on a dorsal view) , and according to Whitehouse it is perhaps most 
closely allied to confusus . 

In Sweden (and Seandinavia in its entirety? )  Lejopyge is confined to the Par. 
forchhammeri stage . 

Lcjopyge laevigata (DALMAN, 1828) . - Pl. 13, figs . rS-26 (27? ) ;  pl. r6, fig. g. 
1828.  Baltus laevigatus DALMAN,  Vet. -Acad. Arsber. 1828 ,  p .  1 36.  (Brief description, no figure. 

Zone of L. laevigata. Hönsäter, Västergötland. )  
1837. Baltus laevigatus DALMAN,  Hisingcr, Leth. Suec. ,  p .  20, p i .  4,  fig. 7. (Brief diagnosis, rough 

fig. of cephalon, Hönsäter, Västergötland. )  
1847. Le;opyge laevigata (DALMAN) ,  Hawle & Corda, Prodrom Mon. böhm. Trilob. ,  p .  51 ,  pi . 3 , fig. 

2 5 .  ( Description and a fair! y good sketch of the dorsal shield drawn from syntypes . )  
1851 .  A gnastus laevigatus (DALMAN) ,  Angelin, PaJ. Suec . ,  fasc.  I ,  p .  6,  pi. 6,  fig. 3 ·  (Brief diagnosis 

and rough fig. of  the dorsal shield. Zone of L. /aevigata. Hönsäter, Västergötland.) 
1878.  A gnastus laevigatus ( DALMAN) [partim] , Brögger, N.  M. N. ,  vol. 24, p.  74 ( 58 ) ,  pi. s ,  fig. 6. 

( Records the range of the species in Norway. Fig. of  complete specimen, which, however, 
differs from the type in having the rim of the cephalon as broad as that of the pygid.ium. 
Fig. 5 on pi . 6,  a cephalon from the upper part of the Par. paradoxissimus beds, has rela
tively broad glabella and is possibly referable to Ptychagnostus ( Triplagn. )  elegans laevis
simus. )  

1 88o. Agnastus laevigatus (DALMAN) , Tullberg, S .  G. U. ,  Ser. C . ,  No.  42, p.  27, pi. 2,  figs . 1 7  a, b .  
(Description and figs . of  cephalon and pygidium. Andrarum limestone, Andrarum, Scania.) 

1895 ·  A gnastus laevigatus (DALMAN) ,  Wallerius, Zonen med A gn. laevigatus, p.  35. (Records the 
variability and range of the species in Västergötland.)  
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rgoz. A gnostus laevigatus ( DALMAN) , Grönwall, D.  G. U. ,  II .  Hrekke, No. 13,  p .  6o. ( Review of the 
forms from Seandinavia ·and Newfoundland referred to this species. ) 

1929 .  A gnostus laevigatus (DALMAN) [partim] , Strand, N. G. T. ,  vol. 10,  p. 346.  (Description of spe
cies recorded from the zones of Par. rugulosus - L. laevigata. Mjösen district, Norway. ) 

R e m a r k s. - Dalman's type specimens are kept in the Paleozool. Dept. 
of the State Museum. Seven small slabs of stinkstone, each with an attached 
label marked >>Kinnekulle, Hönsäter, Dalman r827>> contain two different forms, 
one without spines, the other with well-developed spines in cephalon and pygi
dium and referable to Linnarsson's var. armata. The forms occur in different 
slabs and both are associated with A ndrarina [>>Liostracus>>] costata (ANGELIN) . 
Consequently both originate from the laevigata zone, the non-spinous form 
probably from a somewhat higher leve] than the spinous. The specimens of the 
former are the syntypes of laevigata . 

This species is liable to a considerable variability, especially in the absence 
or presence of spines in cephalon and pygidium, which induced Linnarsson to 
distingriish the var. armata, and in the sculpture of the test of the cephalon, 
whose cheeks are usually quite smooth hut in many specimens more or less 
distinctly scrobiculate . Specimens with the spinosity or rugosity strongly pro
nounced differ greatly in general aspect from the type and might at first sight 
be considered independent species. However, non-spinous and spinous as well 
as smouth and wrinkled forms occur associated and irrespPctive of the level in 
the laevigata zone, and as the extreme forms are connected by intermediate 
!inks they are awarded subspecific rank only. A slight variability is to be found 
also in other characteristics: in the breadth of the rim in cephalon and pygidium, 
the breadth of the axial lobe and the convexity of the basal portion of the gla
bella. Cephala from the Andrarum limestune have sometimes slightly broader 
rim than specimens from older and younger strata; the present writer has, 
however, never found a cephalon with the rim as broad as in Brögger's fig . 6 
on pi. 5 -

In adult specimens the axial furrows are fairly distinct in the proximal part 
of both shields, otherwise as a rule entirely obliterated. In immature specimens, 
however, the furrows are fully developed though shallow, and also in full-grown 
individuals the furrows can sometimes be traced throughout, mainly as shades 
in the test. In this case a form arises which approaches Ptychagnostus (Triplagn.) 
elegans. 

A pygidium, fig. 27, displaying four pairs of small pits and an unpaired pit 
in the axial end-lobe indicating segmentation, is tentatively included in this 
species. It may be noted that several pygidia in the present material undoub
tedly belonging to laevigata show two or more pairs of similar though much 
weaker impressions. 

Brögger (1878) described two varieties, similis and forfex, from the Par. 
forchhammeri beds ot Norway, whose generic reference seems to be questionable . 
The former, known but from the cephalon, has a short unlobed distinci.ly out
Iined glabella and recalls a Swedish form (pi. 7,  fig. 17) , which is tentatively 
included in Cotalagn. confusus in spi te of the glabellar lobe being faintly outlined 
also in front . The latter, a pygidium, resembles our fig. 31 on pi. 13 except that 
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the axial furrows, judging from Brögger's fig. and description, are much deeper, 
particularly in the posterior portion of the shield. 

Brögger recorded laevigata as early as from the uppermost strata with Par. 
paradoxissimus and Hypagn. parvifrons and illustrated a cephalon (pl. 6, fig. 5 )  
from this zone . In the breadth o f  the glabella i t  agrees better with Ptychagn. 
(Tr.)  elegans laev1:ssirnus, however. 

H o r i z o n a n d L o c a l i t i e s .  - In Sweden L. laevigata has not been 
found with full certainty in older strata than immediately below the Andrarum 
limestone, possibly already in the subj acent zone, and ranges to the top of the 
laevigata zone . It is common, sornetimes even abundant, in the zone to which 
it has given its name but generally occurs more sparsely in the older zone . It 
has a wide regional distributlon and is found in all districts of Scandinavia, 
in which any one of the above-mentioned zones are developed. 

Lejopygel aevigata annata (LINNARSSON) , r86g. - Pl. 13, figs. 28-36. 

186g .  A gnastus laevigatus var .  armata LIN>�ARSSoN,  Vet.-Ak. Hand! . ,  vol. 8 ,  No.  2 ,  p .  8 2 ,  p! .  2 ,  figs . 
5 8 ,  59 ·  ( Deseription and figs .  of eephalon and pygidium. Zone of L. laevigata. Karlsfors 
and Gudhem, Västergötland. )  

1895 ·  A gnastus laevigatus var.  armata LINNARSSON, Wallerius . Zonen med A gn. laevigatus, p .  37 .  
( Reeords the s tratigraphieal range of the variety in Västergötland. Cf .  foot-no te 1 . )  

R e m a r k s . - Linnarsson's type specimens are probably lost; the cephalon 
is selected lectotype. His figures show a form with long and slender spines in 
cephalon and pygidium, resembling the form from Gudhem illustrated in our 
figs. 32 and 34· Detached thoracic segments associated with these specimens 
have the pleura produced into long spines directed backwards. Forms with 
shorter spines and more or less distinctly furrowed cheeks conned this long� 
spined and smooth form on the one hand with the typical laevigata and on the 
other hand with the subspecies perrugata. 

H o r i z o n a n d L o c a l i t i e s. - The long-spined form occurs abund
antly and is beyond comparison predominant in the basal part of the laevigata 
zone at some localities in Västergötland and has been found in the upper part of 
the zone at Knivinge and Skåningstorp (boring) in Östergötland. Forms with 
shorter spines have been observed at different levels and in almost all localities 
from which laevigata is known; they are very rare in the zone of Solenopleura 
brachymetopa,  however.1 

Lejopyge laevigata perrugata subsp. n.  - Pl. 14, figs . I ,  z .  

D i a g n o s i s .  - This form i s  distinguished by  strongly furrowed cheeks 
and short cephalic spines. 

1 Wallerius states that he h as never found the subspecies armata in the lower part of the laevigata 
zone in Västergötland and is thus inclined to eonsider it eonfined to the upper part of the zone, 
whieh at an y rate is sa id to be the ease in the road seetian at Gud hem. This supposition is ineorreet, 
however. Figs. 3 2-34 on p!.  1 3  originate j ust from the basal strata of the seetian mentioned, and on 
some surfaees at this leve! at Gudhem as weil as at other loealities in Falbygden the Jong-spined 
form is abundant and seems to be the only one existing. It is true that also spinous forms are by no 
means rare in the upper p art of the zone in Falbygden, bu t the spines , espeeially in the pygidium, 
are as a rule mueh shorter and most of these forms resemble more closely the assoeiated non-spinous 
type than Linnarsson's subspecies . 
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The form in which the rugosity is most strongly pronounced is very rare . 
The holotype, fig. 2 ,  was collected from the lower part of the laevigata zone at 
Karlsfors, Västergötland. Associated pygidia do not differ from that of laevi
gata, except that most of them have marginal spines of varying length. Inter
mediate forms connecting perntgata on the one hand with the non-spinous type 
and, on the other hand, with the subspecies armata have been found at several 
localities. 

Lejopyge laevigata rugifera subsp. n. - Pl. 14, fig. 3 ·  

D i a g n o s i s .  - Distinct from laevigata b y  h a  ving strongly furrowed cheeks. 
The holotype, which is associated with one cephalon whose cheeks are but 

faintly furrowed and six pygidia quite like the type of the species, originates 
from the laevigata zone at Sjögestad, Östergötland. Forms intermediate between 
this subspecies and laevigata have been found associated with the latter at 
many localities (cf. fig. 22, pl. 13) . 

Phalacrorninae (CORDA, 1847) . 

Ciceragnostus KoBAYASHI, 1937· 

Genotype: A gnastus barlowii BELT, 1868. 

Kobayashi established this genus for forms which closely resemble Phoid
agnostus WHITE HOUSE but are distinguished by having >>the axial lobe marked 
by furrows at a distance from the articulating margin>> (p. 442) . In addition 
to the genotype and cicer TULLBERG, which was considered synonymous with 
the former, Kobayashi included in the genus also A gn. barlowii spinatus ILLING 
from the Lower Par. hicksii zone at Nuneaton, England. 

Ciceragnost�ts cicer (TULLBERG, 188o) . - Pl. 14, figs. 4-9. 

1 88o. A gnastus cicer TuLLBERG, S. G. U., Ser. C, No. 42 ,  p. 26 ,  p!. 2, figs . 16 a, b. (Description and 
figs. of cephalon and pygidium, both turned upside down on the plate. Zone of Ptychagn. 
punctuasus, Andrarum, Scania.)  

1902.  A gnastus cicer TULLBERG, Grönwall, D .  G. U., II  Rrekke, No. 13, p .  59 ·  ( Records the range 
of the species on Bornholm.)  

1 902.  A gnastus cicer TuLLBERG var.  farfex GRÖNWALL, idem, p .  59 ,  p!. I ,  fig. s .  (Description and fig. 
of pygidium. Zone of Par. davidis. Bornholm.) 

R e m a r k s .  - Only a pygidium of Tullberg's syntypes has been found; 
it is illustrated in fig. 4 and is selected lectotype. 

The cephalon is usually sarnewhat broader than long, sometirnes equal in 
length and breadth as is the case in the pygidium. In the typical form the 
pygidial axis occupies more than half the total breadth; specimens with nar
rower axis are present, however. In small pygidia, less tban r. 5 mm in length , 
the axis is usually outlined throughout, an immature feature wbich sometirnes 
persists in full-grown specimens; this form Grönwall distinguished as var. forfex. 

A pygidium, fig. 6 on pl. 16, distinct from the typical form of cicer by some
what deeper axial furrows and higher convexity of its posterior portion is pos
s;bly referable to this species. 

Lake ( 1go6) considered cicer synonymous with barlowii BELT, the age of which 
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does not seem to  be  known for certain. It i s  somewhat questionable, however, 
whether these forms in reality are identical. Accordmg to Belt and Lake the 
British form has a very narrow rim in the cephalon and the minute median 
tubercle is situated about one-third of the length of the cephalon from the 
posterior margin, whereas in the Swedish form there is no trace of a rim (except 
at the posterior margin) , even in the most perfectly preserved specimens, and 
the tubercle is located more closely to the centre. 

C. barlowii spinatus (ILLING, 1916) , known but from the pygidium and oc
curring in the Lower Par. hicksii zone, differs mainly in having a pair of short 
marginal spines and in its greater size. 

H o r i z o n a n d L o c a l i t i e s . - Appears in the zone of Ptychagn. (Pt.) 
punctuosus (according to Tullberg a single specimen has been found in the zone 
of Pt. )>intermedius)> = atavus) and ranges into the zone of Solenopleura brachy
metopa. As a rule fairly infrequent in the pzmctuosus zone and very rare in the 
overlying zones . - Scania: Andrarum; Kiviks-Esperöd; Baskemölla; Brantevik 
and Gislövshammar; S. Sandby (boring) . - Jämtland: Siljeåsen. - Ånger
manland: Aborrfallet; (Karbäcken? ) .  

Bornholm. 

Ciceragnostus( ? )  sp. - Pl. 16, figs. 7 a, b.  

The illustrated pygidium has faint and short axial furrows bonnding a broad 
axis with a long and weak median keel divided by a transverse depression. 

Andrarum limestone . Andrarum, Scania. 

Phoidagnostus \VHITEHOUSE, 1936. 

Genotype: Phoidagnostus limbatus WHITEHOUSE, 1936. 
O r i g i n a l d i a g n o s i s .  - »Smooth agnostids that differ from P halaerorna in retaining the 

accessory lobes of the glabella>) (p. 9 3 ) .  

The genotype - occurring in the Australian Phoidagnostus Stage, which is 
approximately equal in age to the zone of Par. davidis in the North Atlantic 
Basin - has a narrow rim in the cephalon but seems otherwise to agree with 
Agn. bituberculatus ANGELIN. Its pygidium is not known with certainty. No 
other species so far described seems to be referable to this genus. 

Ph oidagnostus bituberculatus (ANGELIN, 1851) . - Pl. 14, figs. 10-14. 

I 8 5 r .  A gnost�<s bit�<berc�tlat�ts ANGELIN, Pal. Suec. ,  fasc.  l, p. 6, p!. 6, fig. 2. (Brief diagnosis and a 
rough figure of the dorsal shield. A statement in the text that the cephalon is marginate, 
is incompatible with the figure and ma y be due to an error in writing or a misprint. Andra
rum limestone. Andrarum, Scania.)  

I902. A gnost�ts glandijormis ANGELIN [partim] , Grönwall, D .  G. U.,  II .  Rrekke, No. I3, p.  63, 
p!. I ,  fig. 6 .  (The form interpreted by Grönwall as the young of Phalacroma glandiforme 
in reality belongs to Phoidagn. bit�<berc�tlat�ts. Fig. of pygidium. Andrarum limestone. 
Bornholm. ) 

I930.  A gnost�ts bit�tberc�tlat�<s ANGELIN,  Holm & Westergård , Mem. Acad. Sci. URSS. ,  Ser. 8, C!. 
phys . -math. ,  vol. 2 I , No.  8, p .  I I ,  p!. I, figs . Io--I2 ;  p!. 4 ,  figs. 4-6. (Angelin's species 
was duly fixed. Figs . of  cephala and pygidia from the Andrarum limestorre at Andrarum, 
Scania, and the Centropleura zone of Bennett Island, N. of Siberia. )  

Non: 
1878 .  A gnost�ts bit�tberc�tlat�ts ANGELIN, Brögger, N. M. N., vol. 24,  p .  75 ( 59 ) ,  p!. 6 ,  figs . 9 a, b (Cf. 

C otalagnost�ts conf�<s�ts. ) 
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R e m a r k s . - Angelin's type specimens cannot be identified with certainty. 
The specimens from the Andrarum limestone illustrated on pl. 14, figs. r o-rz, 
agree with Angelin's  figure, at any rate better than any other form from the 
type locality. No complete specimen has been found but there is little doubt 
that the cephalon and pygidium under consideration are conspecific in view of 
the manner in which they occur associated. 

The cephalon, which is more strongly convex than the pygidium, has a pair 
of well defined transverse basal lobes and a very faint median ridge immediately 
before the centre; it does not display any trace of a rim. In the pygidium the 
median elongate tubercle is fairly well-defined; the rim is uniform in breadth 
in young and slightly widened at the sides in full-grown specimens. 

Ratio of length and breadth is variable, the cephalon being longer than broad 
or equal in length and breadth. - The largest cephala and pygidia do not ex
ceed 5 .  5 mm in length. 

Whitehouse suggested that the form from Bennett Island is possibly speci
fically distinct from Angelin's species since the cephalon from Andrarum 
illustrated by Holm & Westergård (pl. 4 , fig. 4) is longer in proportion than the 
one from Bennett Island (pl .  r, fig . r o) . However, also in this feature the latter 
agrees exactly with the broad form from Andrarum (pl. 14, fig. r z) . 

P. bituberwlatus is clearly distinct from young specimens of the associated 
Phalacroma glandiforme, with which it was earlier confounded by having well 
defined basal lobes and a faint elongate median ridge in front of the centre of 
the cephalon, more ovate and more strongly convex pygidium with an elongate 
instead of circular median tubercle, the rim slightly widened at the sides in the 
adult, and the differently shaped doublure . 

H o r i z o n a n d L o c a l i t i e s. - Zone of Solenopleura brachymetopa.  -

Scania: Andrarum; Kiviks-Esperöd; Baskemölla; Gislövshammar (boring) ; S .  
Sandby (boring) . - Ångermanland: Aborrfallet .  - Not infrequent in Scania, 
rare in Ångermanland. 

Bornholm. - Bennett Island, N of Siberia. 

Phalacroma CoRDA, 1847·  

Genotype: Battus bibullatus BARRANDE, r846 (lecto-genotype 
by Raymond, 1913 a) . 

Raymond's selection of gen0type of Phalacroma was overlaoked by subse
quent authors (cf. Richter, 1941) , which has eaused some confusion as to the 
nomendature of the smooth agnostids. Thus, as the type of this genus Howeli 
(1935 b) assigned Battus nudus BEYRICH, r845 ,  Kobayashi (1935) selected 
Ph. scutiforme CORDA, which he in 1937 amended to Battus nudus, and White
house (1936) followed Kobayashi's earlier proposal.l 

1 After re-examination of Corda's material Barrande ( 1 8 5 2 )  s tated that Phalacroma scutijorme 
CoRoA, 1 847, is synonymous with Baltus nudus BEYRICH, 1845 ,  and that cephalon and pygidium 
were confused in Corda's  restared i llustration of scutijorme, the cephalon of the figure being in reality 
the pygidium and vice versa. 
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On the other hand, Howell ( 1935 b) selected Battus bibullatus BARRANDE, 
the same species as the lecto-genotype of Phalacroma by Raym01.1d, 1913, as 
the type of Flatagnostus HowELL, which name is thus invalid. Bibullatus differs 
from nudum (Howell's type of Phalacroma) in having the pygidial axis outlined 
throughout and expanded posteriorly, whereas the axial furrows are effaced 
in both shields of nudum. If this distinction be of generic or subgeneric value, 
which may be true and was agreed to by Harrington and Kobayashi but oppo
sed by Whitehouse, nudum and its allies must be removed from Phalacroma. 

Howell ( 1935 a, b) erected two more new genera of smooth agnostids, Grand
agnostus (type: G. vermontensis HowELL from the Centropleura fauna of Ver
mont, U. S. A.) and Gallagnostus (type: G. geminus HowELL from the late Middle 
Cambrian of Herault , France) . Grandagnostus, in which Howell included also 
A gn. glandiformis ANGELIN, was stated to be distinguished mainly by its large 
size . >>S o l a n g e die Wissenschaft diesem einzigen Unterschied keinen gene
rischen Wert heimessen kann, ist Grandagnastus HowELL 1935 hinfällig durch 
I s o t y p i e>> (Rud. Richter, 1941 , p. 187) . Gallagnostus is distinguished by a 
well-defined rim on the cephalon subequal in breadth to that of the pygidium, 
a criterion which according to the present writer's experience is of no generic 
value , however, as it is found to vary quite considerably in other species. 
Thus, geminus and mtdum may be congeneric. 

The classifications of the smooth agnostids advanced by recent authors 
diverge greatly and obviously further investigations of the group are required. 
Pending the results of these the writer for the present desists from suggesting 
any change in the generic reference of the Scandinavian forms hitherto included 
in Phalacroma. 

Phalacroma scanicum (TULLBERG, 188o) . - Pl. 14, figs. 15-18.  
r88o.  A gnostus nudus BEYRICH var. scanicus TuLLBERG, S .  G. U.,  Ser. C . ,  No . 42 ,  p .  29 ,  p i .  z ,  figs . 

r 8  a, b. ( Description and figs .  of cephalon and pygidium. Zones of Hypagn. parvijrons and 
Ptychagn. (Pt . )  j>unctuosus. Andrarum, Scania. )  

R e m a r k s .  - Of Tullberg's specimens only the cephalon illustrated in 
fig. 15 ,  has been found; it is selected lectotype . But a few more specimens, all 
poorly preserved, are present . 

This form is distinct from Ph. nudum by a faintly marked fairly narrow rim 
in the cephalon ( discernible in intemal casts as well as specimens retaining the 
test) . In the pygidium, with a broad rim subequal in breadth or slightly expanded 
at the rear and a faint elongate median tubercle , scanicum agrees with the 
Bohemian form. 

H o r i z o n a n d L o c a l i t i e s. - Zones of Ptychagn. (Pt. ) atavus 
(upper part) , Hypagn. parvifrons, and Ptychagn. (Pt.) punctuosus. Andrarum, 
Brantevik (boulder 8o) , and Gislövshammar (boring) , Scania. - Rare. 

Bornholm. 

Phalacroma resedum (GRÖNWALL, 1902) . - Pl. 14, figs. 19 a, b .  

1902 .  A gnostus glandijormis ANGELIN, var. resetta GRÖNWALL, D.  G. U.,  I I .  Rrekke, N o .  1 3 ,  p .  64, 
pl. r ,  fig. 7.  ( Description and fig. of pygidium. Zone of Par. davidis. Bornholm.)  
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R e m a r k s .  - The original description was founded on a single pygidium, 
8 mm long. The form is characterized by a narrow rim, which, according to 
Grönwall, is developed only at the sides, tapers backwards, and is effaced at the 
rear (in reality traceable also at the rear) . 

Three pygidia and an imperfect intemal east of the cephalon, all on one 
bedding plane, may belong to this form. In the largest pygidium (fig. I9) the 
rim is indicated throughout though the marginal furrow is very faint at the 
rear, and in another specimen the furrow is wholly effaced posteriorly. In the 
holotype the outline is subcircular, whereas the Seanian form is slightl.y elon
gate . Considering the greatly varying ratio of length and breadth in the species 
of Phalacroma this criterion is of little value, however. The associated cephalon 
agrees with that of glandi/arme so far as comparisons are possible . Thus it is of 
higher convexity than the pygidium, immarginate, has a very small circular 
median tubercle, and lacks any trace of basal lobes . As the pygidmm is sharply 
distinct from that of glandiforme the form is awarded rank of an independent 
species. 

H o r i z o n a n d L o c a l i t i e s. - Zone of Ptychagn. (Pt . )  Ptmctuosus. 
Brantevik (boulder 56) and ?Baskemölla, Scania. 

Bornholm. 

Phalacroma marginatum (BRÖGGER, I878) . - PI. I4, figs. 20-29; 
pl. I5,  figs. I, Z . 

1 878 .  A gnastus nudus BEYRICH var. marginata BRÖGGER, N. M. N. vol. 24,  p. 73 ( 57 ) ,  pi. 6, fig. 3 ·  
(D�scription and fig. of complete specimen. Zone of Par. rugulasus. Krekling, Norway. )  

r 8 8 o .  A gnastus nudus BEYRICII var. marginatus BRÖGGER, Tullberg, S .  G. U . ,  Ser. C . ,  N o .  42 ,  p .  29 ,  
p i .  2 ,  figs .  1 9  a, b .  (Description and figs . of cephalon and pygidium. Ryalithes limestorre 
and overlying shale bed. Andrarum, Scania.)  

1902. A gnastus nudus BEYRICH, var. marginata BRÖGGER, Grönwall, D .  G. U . ,  II .  Rrekke, No. 1 3 ,  
p p .  62 ,  1 9 8 .  ( Records species from the upper part of the Par. davidis zone and t h e  lower 
part of the Andrarum limestorre on Bornholm; no fig . )  

1929.  A gnastus nudus marginatus BRÖGGER,  Strand, N.  G. T., vol . ro,  p .  346, pi.  r ,  fig. 8 .  (De
scription and fig. of pygidium. Zone of Par. rugulosus. Mj ösen district, Norway. )  

R e m a r k s .  - Cephalon and pygidium moderately convex, the former 
slightly higher than the latter. Cephalon has a narrow rim, which is taintly 
marked on the outer surface of the test but more strongly pronounced on 
intemal casts, and a very weak circular median tubercle (often indiscernible) 
about ene-third of the length of the cephalon from the posterior margin. In the 
pygidium the rim is narrow at the anterior corners, widens backwards, and 
is greatly expanded at the rear. The median tubercle , when discernible, is very 
small and circular. A small cephalon, 2. z mm long (fig. 24) probably referable 
to this species, has the axial furrow faintly marked out at the rear on the left 
side where the test is absent, and an exfoliated pygidium, I .  J mm long (tig. zz) , 
has the axis faintly outlined throughout to the marginal furrow. 

The specimens included in this species vary in the ratio of length and breath 
of both shields and, more particular ly, in the breadth of the rim or the pygidium, 
which might imply specific distinction. Judging from the material present it 
seeros more likely, however, that the differences are due to the individual 



A G N O STIDEA OF T H E  M I D D L E  CAMB RIAN OF SWED EN. 95 

variability. Thus the form in fig . 26 on p. 14 and fig. 2 on pl. 15 ,  which display 
doser resemblance to nudum ovale (lLLING, rgr6, pl. 31 ,  fig. ro) from the Lower 
Par. davidis zone at Nuneaton than to Brögger's  fig. of marginatum, are tenta
tively included in the latter. 

Ph. marginatum agrees with scanicum as regards the cephalon; in the pygi
dium the differences are conspicuous: the rim is narrow anteriorly and greatly 
expanded posteriorly in the former but subequal in breadth or slightly widened 
at the rear in the latter, the oblique furrow erossing the rim at the anterior 
corners in the latter is absent iu the former, and the median tubercle is minute 
and circular in the former but elongate in the latter. 

H o r i z o n a n d L o c a l i t i e s. - Zones of Ptychagn. (Triplagn.) lund
greni and Solenopleura brachymetopa (recorded from the zone of Par. rugulosus 
in Norway) . - Scania: Andrarum (not infrequent in the so-called Hyolithes 
limestone, o. 3 m below the Andrarum limestone, bu t very rare in the latter) ; 
Baskemölla; S .  Sandby (boring) . - Jämtland: Vedjeön; Hillsand; Siljeåsen. -
Ångermanland: Aborrfallet; Brattbäcken. - Västerbotten: Skansholm; Gole
sen; Lubbträsk. - Less common in Scania than in Northern Sweden. 

Bornholm. - Oslo and Mj ösen districts of Norway. 

Phalacroma glandiforme (ANGELIN, r85r) . - Pl. 15 ,  figs. 3-17, 
pl. r6, figs. r,  2. 

I 8 5 r .  A gnastus glandijarmis ANGELIN, PaJ .  Suec . ,  fasc. I ,  p .  5 ,  pi. 6 ,  fig. r .  (Brief diagnosis and 
rough fig. of  the dorsal shield exhibiting a narrow rim in the cephalon incompatible with 
the diagnosis - »capite immarginato•>. Andrarum limestone. Andrarum, Scania.)  

I878 .  A gnastus glandijarmis ANGELIN,  Brögger, N.  M.  N. ,  vol.  z4, p .  74 (58 ) , pi. 6 ,  fig. 7- ( Records 
species from the Par. jarchhammeri beds at Krekling, Norway; fig. of pygidium.)  

I 88o. A gnastus glandijarmis ANGELIN,  Tullberg, S .  G. U . ,  Ser .  C . ,  No. 4Z .  p .  zg,  pi. z ,  figs. zo a ,  b .  
(Description and figs . of  cephalon and pygidium. Andrarum limestorre and immediately 
underlying s trata at  Andrarum, Scania . )  

I g o r .  A gnastus glandifarmis ANGELIN, Lindström, S v .  Vet. -Akad. Hand! . ,  vol. 3 4 ,  N o .  8 ,  p .  37 ,  
p ! .  I ,  fig. 7 .  ( Fig. of  a vertical section of a part of a roiled up specimen displaying the doub
lures (and remnants of the intestine ? ) .  Andrarum, Scania. )  

I90Z.  A gnastus glandijarmis ANGELIN [partiml , Grönwall, D .  G.  U. ,  II .  Rrekke, No. I3 ,  p .  63 .  
( Remarks on species from Bornholm. The cephalon and pygidium, p!. I ,  fig. 6 ,  interpreted 
as young individuals of glandi/arme belong to Phaidagn. bituberculatus . )  

? I9I6 .  A gnastus glandifarmis ANGELIN, I lling, Q .  J.  G. S . ,  vol. 7 I ,  p .  4I4 ,  p! .  3I ,  fig. z .  (Description. 
and fig. of a complete dorsal shield differing from Angelin's species in ha ving subcircular 
cephalon and pygidium. Uppermost portion of the Upper Par. davidis zone. Nuneaton 
England. ) 

I930.  A gnastus glandijarmis ANGELIN, Holm & Westergård, Mem. Acad. Sci. URSS, Ser. 8, C!. 
Phys. -Math . ,  vol. z i ,  No. 8 ,  p .  10, p!. I, figs . z-s; p!. 4 ,  figs . I-3 · (The species is defin
itely distinguished from Phaidagn. bituberculatus with which it was confounded by 
Grönwall (and Tullberg? ) .  Figs. of  cephalon and pygidium from Bennett Island, N o f  
Siberia, and of pygidium showing t h e  doublure from Andn.rum.)  

R e m a r k s .  - The exfoliated cephalon in fig. 6 is in all prohability one of 
Angelin's  syntypes and as it has exactly the dimensions of Angelin's figure of 
glandiforme (length 15 and breadth 14 mm) it is selected lectotype. In this, 
as in some other exfoliated cephala (topotypes) , a narrow rim is discernible in 
certain light , which may have induced the drawer to mark out a distinct rim . 
According to the original diagnosis the cephalon is immarginate, however, 
which is true as none of the many examined cephala retaining the test, young 
or full-grown, display any trace of a marginal rim . 
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The youngest cephala present referable to this species, about 2 mm in length, 
exhibit neither basal lobes nor axial furrows. The pleural part of the occipital 
segment is traceable on young as well as full-grown specimens as a very narrow 
uptumed rim fading outwards. 

Ratio of length and breadth is in both shields greatly variable. 30 cephala 
and 33 pygidia from the Andrarum limestorre between 6 and I6 mm in length, 
perfectly preserved and retaining their original convexity, have been measured. 
In the cephala (exclusive of fig. I3) the breadth was found to occupy from 
0 . 9 1  to 0. 9 9  of the length and in the bulk (I9 specimens) it fell within 0 . 9 3  and 
0 . 9 6 . In the pygidia (fig. I2 excluded) the breadth was fairly evenly distributed 
between 0 . 9 3  and r . o o  of the length . Thus a long and a broad form do not seem 
to be sharply distinct but merge into each other. T wo of the specimens measured 
deviate from the remainder. In the roiled up specimen fig. I3 the ratio of length 
and breadth in the cephalon is I :  0 . 8 9  (in the pygidium I :  0. 9 3) ,  the anterior 
outline tends to become angulate, and the axial lobe, as concluded from the 
shape of the articulating margin, is narrower than in the predominant form. 
As regards the outline intermediate links connect this form with the type, and 
the narrower axis does not seem to indicate specific distinction (cf. e. g . ,  Ciceragn. 
cicer and A gn.  pisiformis) . The specimen fig. I2  is the proportionally longest 
pygidium observed, the breadth being but 0 . 8 9  of the length. Both these speci
mens are tentatively included in the form series of glandiforme. 

The remarkable doublure of cephalon and pygidium was investigated by 
Lindström (I90I) and Holm & Westergård (I930) by the aid of vertical sections; 
it is exhibited in figs . 5, ro, and r r  on pl. IS of this memoir. 

The test is sometimes finely and closely punctate (porous) and sometimes 
smooth (compact) . In some specimens the punctate structure is visible to the 
naked eye or under a low-power lens, in others it is discemible only at stronger 
magnification, and in others again the test proves compact even at a very 
strong magnification. As otherwise the specimens agree, the different structure 
of the test does not seem to imply specific distinction. 

A couple of intemal casts display rough markings arranged by pairs; in the 
pygidium three pairs are visible, in the cephalon one pair and posteriorly one 
large odd marking across the middle line (pl. I6 ,  figs . I and 2) . The writer does 
not dare to express any definite opinion about the import of these markings. 
Their arrangement in the pygidium indicates that they may be homologous 
with the small pair-set pits or knobs sometimes seen on many other agnostids 
and interpreted as muscle attachments .  In well preserved intemal casts of 
the cephalon a very faint median tubercle is visible; it has not been observed 
on specimens retaining the test . 

The largest cephalon present is I6. o mm long and IS . o  mm broad. The species 
is the largest agnostid found in Scandinavia. 

For reasons quoted above it is questionable whether the British form iden
tified as glandiforme by Illing is referable to this species. 

Howeli (I935 a) placed glandiforme in an independent genus, Grandagnastus 
(see p. 93) .  
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H o r i z o n a n d L o c a l i t i e s .  - Zone of Solenopleura brachymetopa .  
- Scania: Andrarum; Kiviks-Esperöd; Baskemölla; Gislövshammar; S.  Sandby 
(boring) . - Jämtland: Vedjeön; Siljeåsen(? ) .  - Ångermanland; Aborrfallet .  
- As a rule fairly common in Scania, rare in N orthem Sweden. 

Bornholm . - Oslo district in Norway. - Bennett Island, N .  of Siberia. 

Phalacroma sp. - PI. r6, fig. 3 ·  

A small, r .  2 m m  long pygidium at  an early holaspid stage from the Andrarum 
limestone at Andrarum is characterized by a greatly convex axis with an 
elongate tubercle at the centre and a gently arehed broad limb subequal in 
width throughout. The specimen does not seem to be referable to any one 
of the associated species of Phalacroma and may belong to a form the adult of 
which is so far unknown. 

Undeterm ined Agnostidae. 

>>Agnosttts>> sp . No. r . - PI. r6, fig. ro .  

A single pygidium is  present from the zone of Ptyc.hagn. (Pt. ) atavus at Djupa
dalen, Västergötland; cephalon unknown. It is distinct from Pt. ( Triplagnostus) 
by its short axis, in which it recalls some Lower Ordavieian forms referable to 
Geragnastus HOWELL, 1935 . 

>>A gnostus>> sp . No. 2 .  - PI.  r6, fig. r r .  

Two pygidia were collected from boulder 8 o  at Brantevik ( p .  13) , Scania, 
zone of Ptychagn . (Pt. )  atavtts . None of the associated cephala seem to be refer
able to this form. Broadly speaking it reserobles Peronopsis fallax but differs 
in its distinctly three-lobed axis. 

».-i gnostttS>> sp . No. 3 · - PI. r6, figs. 12 a, b. 

A single pygidium is present . Axis not extending to the marginal furrow; 
axial furrows almost effaced at the rear. The form reserobles Ciceragn. cf. cicer 
(fig. 6) , but, as it occurs at a much lower horizon, it is not suggested to be con
specific with that form. Of the species occurring at the same horizon i t compares 
only with Ptychagn. (Triplagn . )  convexus, from which it is distir.ct by l:.roader 
axis lacking transverse furrows. 

Associated with Ptychagn. (Pt . )  atavus and Tomagn . fissus . Brantevik (boul
der 22) , Scar.ia. 

>>A gnostus>> sp. No. 4· - PI.  r6, figs. 13-16 (r7? ) .  

Axial furrows in the pygidium posteriorly effaced or, in fig. 13,  faintly dis
cernible in certain light . Axis extending almost to the marginal furrow. Cephalon 
unknown. 

The form is distinct from Ciceragn. cicer by decper axial furrows and narrower 
and longer axis . From Hypagn. brevifrons, with which it seeros to have been 
confounded, it differs in its longer axis not outlined at the rear. 

Andrarum limestone. Andrarum and Kiviks-Esperöd, Scania. 

7 -462526. S. G. U. Sa·. C, N:o 477· TVtstergård. 
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>>Agnostus >> sp. No. 5· - PI . 16, figs. 18 a, b. 

Resembles but does not seem to be identical with the pygidium which is 
illustrated in fig. 5 on pl. 6, possibly referable to Hypagn. exsculptus. 

Andrarum limestone . Andrarum, Scania. 

>>A gnostus>> sp . No. 6 .  - PI. 16, figs. 19 a, b. 

Pygidium with short pointed non-segmented axis and a very faint post-axial 
median furrow fading away backwards. 

Andrarum limestone . Andrarum, Scania. 

Tabular summary of the rang e  and g eographical d istribution 

* = a closely allied 

l A ' l A ' l B ' 1: ,01 :, l::i c ,F-� C J 11 1 
! l l l l l ,- , Eodiscus oelandicus (WEsTERGÅ R D )  . . • . . . . · t' + l r l l ! 

• borealis sp.  n. . . . . . . . . . . . . . . . . . . . ' l + l l l » punctatus (SALTER) . . . . . · · · · · · · · · : j -!- -!- l l 
punctatus scanicus ( LI N NARSSON )  . . ' ' + j A ulacodiscus bilabatus gen. n. et s p. n. . . . . + 

Condylopyge regia (SJ ÖGREN) . . . . . . . . . . . . .  . 

carinata WEsTERGÅRD . . . . . . .  . 

spinigera WEsTERGÅRD . . . . . . •  

reX ( BARRA N D E) • . . . . . . . . . . . .  

Pleuroctenium seanense sp.  n . . . . . . . . . . . . .  . 

Peronopsis fallax ( LI N NARSSON) . . . . . . . . . .  . 
fallax depressa subsp . n . . . . . . .  . 

fallax feroX (TULLBERG) . . . • . . .  

fallax minor ( B RÖGGER) . . . . . . .  . 

brunfloensis sp. n . . . . . . . . . . . . .  . 

cylindrica sp .  n. . . . . . . . . . . . . . . 

quadrata (TULLBERG) . . . . . . . • . . 

quadrata sulcata subsp.  n . . . . . .  . 

s p . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

scutalis (SALTER, in H I C I<S)  . . . .  . 

pusilla (TULLBERG) . . • . . . . . . . . . 

insignis (W ALLERIUS) . . . . . . . • , . 

Hypagnostus parvi/rons ( LI NNARSSON) . . . . . 
parvi/rons mammillatus ( BRÖG-

GER) , . . . . . . . . . . . . . . . . . . , .  
parvifrons cicatricosus subsp. n. 

truncatus ( BRÖGGER) f. I . . . . • 

truncatus (BRÖGGER) f. 2 . . . • . 

truncatus ( BRÖGGER) f. 3 . . . . •  

nepos (BRÖGGER) • . . . . . . . • . • .  t 

+ 
+ 

+ 

+ + + 

+ 

+ + 

+ 

+ 

+ 

+ 
+ 
+ 
+ 
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+ + + 
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+ 
+ 
+ 
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+ 
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+ + 
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+ 
+ 

+ + 
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)>Agnostus)> sp. No. 7·  - PI. r6, fig. 20. 

Pygidium distinct from A gn.  negleetus by a well-defined postaxial median 
furrow. It is associated with a cephalon of that species. 

Andrarum limestone . Andrarum, Scania. 

)>Agnostus)> sp . No. 8 .  - Pl. r6, figs. 21  a, b .  

The axial furrows fade away at about the middle of  the pygidium as in 
Ciceragnostus. From the associated Peronopsis insignis it is distinct by broader 
and parallel-sided instead of tapering axis and by its lacking marginal spines. 

Zone of Lejopyge laevigata, upper part . Torbjörntorp, Västergötland. 

of the Middle Cambrian Agnostidea of Sweden. 

form is known. 
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-------

z o n e s 
l 
l � ---- �- ·�- l  �I A 2 1 B'B�4 1 C  IF 2F 3 1 

Hypagnostus tjernviki sp .  n . . . . . .  - . - - • . . . •  

brevi/rons (ANGEL! � )  . . . . • . . . •  

denticulatus sp .  n . . . . . . . . . . . .  
scrobiculatus s p .  n . . . . . . . . . . . 

exsculptus (ANGELI N )  . . . . . . . . 
exsculptus geminus s ubsp . n . . .  
sulcifer (W ALLERIUS)  . . . . . . . . .  

sulcifer integer (WALLERIUS)  . . 

C otalagnastus lens (GRÖNWALL) . • . . . . . . . . . •  

lens claudicans su!Jsp. 1'1 • • • • • •  

confusus (WESTERGÅRD) . . . . . .  

C lavagnostus repandus (\\TESTERGÅRI> ) - - . . . . 
s ulcatus sp.  n . . . - . . . . . . . . . . . .  

' 
Toma.gnostus fissus ( L U N D GRE N MS. ;  LIN· l 

NARSSON) . . . . . . . . . . . . . . . . . . .  

perrugatus ( GRÖNWALL) . 

cf. corrugatus ( J LLI NG)  . . .  

Diplagnostus f;lanicauda (ANGELHI)  . . . . . • . •  

planicauda bilabatus KoBA VASHI 

planicauda vestgotlticus (W ALLE· 

RIUS) . . . . • . . . . . . . . . . . . . . . . . . •  

Linguagnostus grönwalli KOBA YASJ-J I - . 

kjerulfi ( B RÖGGER) . . .  
Oidalagnostus trispiniter gen. n. et sp .  Il . . . •  l 

( ? )  dubius . . . . . . . . .  - . . . . - . . . 
Ptychagn. ( Triplagn.) praecurrens {WESTER· l 

GÅRD) . - . . . . . . . . . . . . • 

angermanensis s p. n . . . 
gibbus ( LI N NARSSON) . .  

hybridus ( BRÖGGER) . .  

stenor-rhachis (GRÖN·  

WALL) . . . . . . . . . . . . . . 

convexus s p .  11 . . . . . . . •  

elegans (TULLBERG) . . .  

elegans laevissimus 

subsp . n . . . . . . . . . . . . .  
lundgreni (T ULLBERG) . 

lundgreni nanus (GRÖN· 

WALL) • • • • • • • • • • • • •  o 

Ptychagn. (Ptychagn. )  atavus (TULLBERG) . . . 
punctuosus (AKGELIN)  

punctuosus a/finis 

( B RÖGGER) . . . . . . . . . .  
aculeatus (ANGELIN) . .  

Goniagnostus nathorsti ( BRÖGGER) . • . . . . . . . .  

seane-nsis s p .  n . . - . . . . . . . . . . . .  
spiniger ( WESTERGÅRD) . . • . . . .  

Doryagnostus incertus (B RÖGGER) • • • • • • • • •  o 

l l l l l l ' l 
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Z o n e 

A I l A 2 1 B � l B 2 1 B 3 � B 4 1  C I 

A gnostus pater WEsTERGARn . .  
-! l l l 

negleetus s p. n . . . . . . . . . . . . . . . . . .  . 

pisiformis (LINN·"'US) 

pisiformis subsulcatus subsp. n . . . . 1 
pisiformis spiniger ( DALMAN)1 • . . . .  

( ? )  sp . . . . . . . . . . . . . . . . . . . . . .  . 

Lejapyge laevigata ( DALMAN) . . . . . . . . . . . . . •  

laevigata armata ( LI N NARSSON)  . . 

laevigaia perrugata subsp . n . . . .  

laevigata rugifera subsp. 11 . • . • . • • .  

Ciceragnastus cicer (TuLLBERG) . . . . . . . . . . .  . 

( ? )  sp . . . . . . . . . . . . . . . . . . . . .  . 

Phaidagnostus bituberculatus (ANGELno� ) . . . . . 
Phalacrama scanicum (TULLBERG) . . . . . . . . . 

resectum (GRÖNWALL) . . . . . . . . . •  

marginatum ( B RÖGGER) . . . . . . .  . 

glanditarme (ANGELIN) . . . . • . . . •  

s p . . . . . . . . . . . . . . . . . . . . . . . . . . •  

&A gnastUS >I sp. r 
sp.  2 . . . . . . . . . . • . . . • . . . . . . . • •  

s p . 3 
s p .  4 

s p. 5 
s p .  6 
s p.  7 
sp.  8 

1 So far observed but in the zone of A gnastus pisiformis. 

Localities. 
Scania. 

+ 

+ 
+ 
+ 

Åkarpsmölla, 2 km NW of Konga church, r 8  km NNW of Eslöv. 
Andrarum, 30 km NW of  Simrishamn. 
Baskemölla, 5 km NNW of Simrishamn. 
Brantevik, 5 km S of Simrishamn. 
Gislövshammar, 8 km SSW of Simrishamn. 
Kiviks-Esperöd, 15 km NNW of Simrishamn. 
Södra Sandby, ro km E of Lund. 
Tosterup, 1 2  km ENE of Ystad. 
Traneröd, 3 km NW of Konga church, r8 km NNW of Eslöv. 

O land. 

Degerhamn, r8 km N of the Southern Point. 

l 

+ 

Karlevi, 2. s km N of Vickleby church, 42 km N of the Southern Point. 
Mörbylänga , 37 km N of the Southern Point. 
Mörbylilla, r2 km N of the Southern Point. 
Mossberga, 2 km N of Högsrum church, r3 km S of Borgholm. 

: + 

+ 
+ 

Stora Frö, 2 . 5  km SW of Vickleby church, 42 km N of the Southern Point. 
Torp, 9 km NW of Böda church and 7 km SW of the Northern Point . 
Ventlinge, ro km N of the Southern Point. 

-l-

+ 

+ 
+ + 

+ 
+ 

+ 
+ + 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 
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+ 



AGNO STID EA O F  THE Nf iDDLE CAM B R IAN O F  SWEDEN. 

+ + 

+ 
+ 
+ 
+ 
+ 
+ + 
+ 
+ 
+ 
+ 
+ 
+ 

Ostergötland. 

-+- ; + 
+ + 

l + 
+ 

+ 

; + 
: + 
l 

+ + + 

+ 

+ 

+ 
+ 

+ 

+ 

+ + + + + + 

! 
+ ! 

* 

+ l  -1 - ? 

Berg, 1 . 3  km ENE of Vreta Kloster church, 10 km NW of Linköping. 
Grankulla, 2 . 3  km NW of Flistad church, 14  km NW of Linköping. 
Knivinge, 2 . 7  km WSW of Vreta Kloster church, 10 km NW of Linköping . 
Sjögestad, 2 . 2  km W of Vreta Kloster church, 10 km NW of Linköping. 
Skåningstorp, 2 . 3  km NE of Hov church, 8 km S of Vadstena. 
Tomta, 1 . 4  km SE of Ledeberg church, xo km WNW of Linköping. 
Tornby, 3. 5 km SW of Fornåsa church, 24 km \VNW of Linköping. 

V iistergötland. 

By klev, at Mount Hunneberg and 6. 5 km SE of Väners borg. 
Djupadalen, 6 km E of Falköping. 
Gudhem, quarry 1 . 7  km SW of Gudhem church , 9 km N of Falköping. 
Håkansgården, 1 . 7  km NW of Berg church, on Mount Billingen. 
Hällekis , on the north-western slope of Mount Kinnekulle. 
Hönsäter, on the northern slope of Mount Kinnekulle.  
Karlsfors, 2 km SW of Berg church, on Mount Billingen. 
Munkesten, at Mount Hunneberg and 9 km ESE of Vänersborg. 
Ödegården, at Ekedalen railway s tation, 18 km ENE of Falköping. 
Oltorp, I km S of Ekedalen railway station, x8 km ENE of Falköping . 

!03 

* + 

* 

+ 
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Råbäek, on the north-western slope of Mount Kinnekulle. 
Stenstorp, 15 km NE of Falköping. 
Stora Stolan, at the northern end of Mount Billingen. 
Törnsäter, on the eastern slope of Mount Kinnekulle. 
Torbjörntorp, 7 km NE of Falköping. 
Trolmen, on the western slope of Mount Kinnekulle. 

Närke. 

Bredsätter, 7 km E of  Hallsberg junction, 24 km S of  Örebro. 
Edsbergs Sanna, 2 . 7  km WSW of Knista ehureh, 20 km SW of Örebro . 
Gymninge, 2 km NNW of Tysslinge ehureh, I I  km W of Örebro. 
Ösby, 2. 5 km S of Sköliersta ehureh, r6 km SSE of Örebro. 
Ö . Rynninge, 17 km ESE of Örebro. 
Övre Åkerby, 3 · 5 km SSW of Sköllersta ehureh, r 6  km SSE of Örebro. 
Sättran, I .  5 km SW of Lännäs ehureh, 25 km SE of Örebro. 
Sköllersta, r6 km SSE of Örebro. 
Tomta, 3 km SE of Hallsberg j unetion, 24 km S of Örebro. 
Ullavi, 1 . 5  km SSE of Sköllersta ehurch, r6 km SSE of Örebro. 
Vinala, 2 km SE of Sköllersta ehurch, r6 km SSE of Örebro. 
V rana, I. 2 km NNW of Sköllersta church, r6 km SSE of Örebro . 

jämtland. 

Bingsta, 7 km SE of Derg chureh, at the southern end of Lake Storsjön. 
Brunflo, 15 km SE of Östersund. 
Fånån, on the brook Fånån, 1 5 km NNW of its mouth at the north-western end of Lake Flå-

sjön. 
Funäs , 3 km ENE of Myssj ö church,  3 2  km SSW of Östersund. 
Havsnäset, on the western sh o re of Lake Flåsj ön and r 2 km N of the so u thern end of the lake. 
Hills and, on the western shore of Lake Dragan (Ströms Vattudal) and 30 km NNW of Ström-

sund. 
Kläppe, 3 km NW of Mar by ehureh , on the wes tern shore of Lake storsjön and I 'J km WSvV of 

Ös tersund. 
Kopparrökhällarna, on the rivulet Jerilån and 9 km NW of the southern end of Lake Fl åsj ön. 
Önsvede, on the eastern shorc of Lake Storsjön, 4 km S of Sunne ehureh, r2 km SW of Öster-

sund. 
Siljeåsen, on the northern shorc of Lake Flåsjön and r o  km NW of Alanäs ehurch.  
Västerskueku, 4 l<m SE of Berg ehurch, at the southern end of Lake Storsj ön. 
Vedjeön, on the western shore of Lake Dragan (Ströms Vattudal) and 24 km l\NW of Ström

sund. 

A ngermanland. 

Aborrfallct, on the river Sjougdälvcn, r km from its mouth at the uor thcrn end of Lake Tasjön. 
Brattbäeken, brook 8 km NNVV of Tåsj ö chureh . 
Högnäsån, brook 22 km NNW of Tåsj ö church . 
Karbäcken, brook 1 3  km NNW of Tåsjö ehurch. 
Kvarnbäeken, brook 3 km NW of Tåsj ö church. 
Sågbäeken, brook 6 km SW of Tåsj ö churcb. 
Tjärnmyrbcrgct ,  3 km NW of the northern end of Lake Tasj un. 

Southem Lapland ( Västerbotten) . 

Bredsele, on the river Längselän and 40 km NW of Dorotea ehureh.  
Golesen, 7 km NW of Nästansj ö and 2 5  km NN\V of Viihelmina ehurch . 
Lubbträsk, 22 km W of stensele chureh. 
Marbäcken, tributary to the rivulet Djupån, 1 3  km NNE of Tåsjö ehurch. 
Skansholm, on the western shore of Lake Malgomaj and r 8  km WNVV of Viihelmina ehureh . 
Skikkisj öbcrget, 28 km WSW of Stensele ehureh. 
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Explanation of Plates. 

If nothing is mentioned as regards the rock, the specimen is preserved in 
limestone and retains its original convexity (exclusive of a few specimens from 
Northern Sweden disfigured due to pressure) . 

If no other statement is made, the specimen belongs to the Geological Survey 
of Sweden. 

Abbreviations: 

RM. = PaleozoologicaJ Department of the State Museum of Natural History, 
Stockholm. 

G.-M. I .  Lund = Geological-Mineralogical Institution of the Univeristy of 
Lund. 
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Plate l .  

Eodiscus oelandicus (WEsTERGÅRD) . - Page 22 .  

Fig. r . Cephalon, partly retaining the test. Mossberga (boring) , Öland. 
Figs. 2 a, b. Pygidium, east of an externa! mould; holotype. I km SSW of Mörby

långa church, Öland. 
Figs. I and 2 preserved in shale. Zone of Paradoxides pinus. Copies from Wester

gård, I 936, pl .  I, figs . 25 and 26 .  

Eodiscus borealis sp.  n .  - Page 23 .  

Figs . 3-5 . Two cephala and associated pygidium; fig. 4 holotype. Zone of  Flych
agnastus (Triplagnostus) gibbus . Vedj eön (boulder I ) ,  Jämtland. 

Eodiscus punctatus scanicus (LINNARSSON) . - Page 25 .  

Figs . 6, 7 ·  Entire dorsal shield and detached cephalon, both lacking the test. 
Figs . 8, g. Cephalon and pygidium, both retaining the test. 

Figs. 6-g topotypes, in shale. Andrarum (Tullberg's loc . 6) , Scania. - RM. 
Figs . Io, I I .  Cephalon and pygidium retaining the test. Brantevik (boulder So) , 

Scania. 
Figs . 6-1 I zone of Ptychagnostus (Pt . )  atavus . 

Eodiscus punctatus (SALTER) . - Page 24.  
Fig. 1 2 .  Cephalon, impression (externa! mould) in shale photographed in reversed 

light. 
Fig. I 3 .  Pygidium lacking the test, i n  shale. 

Figs . I2 and I3 two of Linnarsson's syntypes of 1\Iicrodiscus eucentrus . Zone of 
Ptychagnostus (Pt. )  punctuosus . Andrarum (Tullberg's loc . 1 0) .  Scania. 

Figs . 1 4 a, b. Cephalon partly retaining the test. New figure of the specimen illus
trated by Grönwall, I902, pi . I,  fig. 20. 

Figs . I5 a, b .  Pygidium lacking the test. 
Figs . 1 4 and I5 from the zon e of Paradoxides da vid is ( ? ) .  B o r n h o l m. - RM. 

A ulacodiscus bilabatus gen. n. et sp . n . - Page 27 .  

Figs . 1 6- I g .  Three cephala and associated pygidium, poorly preserved intemal 
casts in shale. Zone of Lejopyge laevigata (stratum 0 . 3 m above the 
Andrarum limeston e) . Andrarum, Sc.ania. 

Fig. 20 .  Pygidium. Zone of L .  laevigata, upper part. Gudhem, Västergötland. 
Fig.  2 1 .  Cephalon with the occipital spine broken away bu t retaining the test; 

holotype. Zone of L. laevigata. Berg (boulder I T ) ,  Östergötland. 
Fig.  2 2 .  Imperfect cephalon. Associated with L .  laevigata armata (PI . 1 3 ,  figs. 35,  

36) . Knivinge, Östergötland. 

Figs . r-9,  1 4-22 photographed and re touched by J .  W. Englund. 
Figs . r o-r3 photographed by C .  Larsson. 
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Plate 2 .  

Condylopyge regia (SJÖGREN) . - Page 3 3 -

Figs . r a .  b .  Complete dorsal shield in different aspects; neotype. Copies o f  figs . 

Fig. 2 .  

I a ,  b,  pl.  I ,  i n  Westergård, I 936 .  Zone o f  Paradoxides insularis. stora 
Frö, Öland. 

Condylopyge carinata WEsTERGÅRD.  - Page 3 3 -

Complete dorsal shield, i n  shale; holotype.  Copy o f  fig. 5 ,  pl . I ,  i n  Wester
gård, I 936 .  Zone of Paradoxides pinus . Borgholm, Öland. 

Condylopyge spinigera WEsTERGÅRD. - Page 3 3 ·  

Figs . 3-G. Two cephala and two pygidia o f  different sizes . Zone o f  Ptychagnostus 
(Pt . )  atavus. Brantevik (houlder So) , Scania. 

Figs. 7-8. Cephalon (interna! east) and pygidium (test preserved) , in shale; fig. 8 
is the holotype.  Basal stratum of the zone of Ptychagnostus (Pt . )  punctuo
sus .  Boring at Andrarum, Scania (Westergård, I 944 a; leve! 5 1 .  r m) . 

Condylopyge rex (BARRANDE) . - Page 3 5 -

Figs . g-I 2 .  Two cephala and two pygidia o f  Tullberg's  specimens, i n  shale. Zone of 
Hypagnostus pa1'Vifrons. Andrarum (Tullberg 's loc . 7 ) ,  Scania. -- G.-M. I .  
Lund. 

Fig. I 3 - Imperfect dorsal shield, impression i n  shale ph otographed i n  rcversed 
light. The same harizon and locality as the preceding specimens. 

Pleuroctenium seanense sp . n. - Page 3 5 ·  

Figs . I 4-1 7 .  Two cephala and two pygidia, in shale; fig. 14 is the holotype. As
sociated with the preceding specimens . Collected by G. "· schmalensee 
in I877 .  

Permwpsis fallax (LINNARSSON) . - Page 37 ·  
Figs . r 8-r9.  Cephal on and pygidium.  Probably two of Linnarsson's syntypes. 

In the pygidium the post-axial furrow is faintly indicated. Zone of 
Ptychugnostus (Triplagnostus) gibbus . Dj upadalen, Västergötland. 

Figs . 20-2 1 .  Cephalon and pygidium.  Zone of Ptychagnostus (Pt. )  atavus. Oltorp, 
Västergötland.  

Fig .  2 2 .  Complete dorsal shield, intemal east i n  shale. Zone o f  Ptychagnostus 
(Pt . )  atavtts.  Andrarum (Tullberg's  loc. 9) , Scania. - RM. 

Fig. 2 3 .  Pygidium, intemal east i n  shale.  Similar t o  the form predominant in the 
zone of Paradoxides pinus . The same harizon and local ity as fig. 2 2 .  

Fig .  2 4 .  Pygidium with three pairs o f  scars (muscle attachments) o n  the axis; 
interna! east in limestone. Brunflo (boulder) , J ämtland. 

Permwpsis fallax depressa subsp. n .  - Page 37-

Figs . 25, 26. Cephalon and pygidium; fig . 26  is the holotype. Zone of Hypagnostus 
parvifrons . Gislövshammar (boulder 99) , Seanian 

Permwpsis fallax ferox (Tullberg) . - Page 38 .  

Figs . 27  a ,  b .  Pygid ium; one of Tullherg's syntypes; lectotype. Borregaard, B o r n
h o l m.  - G.-M.  I .  Lund. 

Figs.  r ,  2 ,  g ,  u ,  12,  20,  2 I ,  24  photographed and retouched by J .  \\'. Englund. 
Figs . 3-8 ,  ro, 1 3-r9,  2 2 ,  2 3 ,  2 5-2 7 photographed by Carl Larsson and very slightly retouched 

by A. H. Westergård. 
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Plate 3 .  

Peronopsis fallax ferox (TuLLBERG) . - Page 3 8 . 
Figs . I ,  2 .  Cephalon and pygidium. Zone of Ptychagnostus (Pt . )  punctuosus . Raske

mölla, Scania. 

Peronopsis fallax minor (BRÖGGER) . - Page 38 .  

Figs . 3-7. Two cephala and three pygidia displaying a considerable variability 
in cephalon and pygidial axis.  Paradoxides forchhammeri beds. Aborr
fall et, Ångermanland. 

Peronopsis brunfloensis sp . n .  - Page 3 9 ·  
Figs . 8 ,  g .  Complete specimen, holotype, and detached pygidium with exceptionally 

broad and swollen axis . Associated with Paradoxides jemtlandicus. Brunflo 
railway station, Jämtland. 

Peronopsis insignis (WALLERIUS) . - Page 43·  
Figs. r o, 1 1 .  Cephalon and pygidium.  Wallerius's type specimens; fig .  r o  is the 

lectotype .  Gudhem, Västergötland. - G.-M. I .  Lund. 
Figs . 1 2 ,  1 3 .  Cephalon and pygidium. Gudhem, Västergötland. 
Figs. 14,  15 .  Cephalon and pygidium.  Dj upadalen . Västergötland. 

Figs . r o- 1 5  zone of Lejopyge lnevigata, upper part. 

Peronopsis cf.  insignis (W ALLERrus) . - Page 4 3 .  
Figs . r 6  a, b .  Pygidium wanting marginal spines and with four pairs of scars on  

the  axis . Zone of Lejopyge laevigata, upper part. Dj upadalen , Västergöt
land. 

Peronopsis cylindrica sp. IL - Page 39·  
Figs . 1 7 , r8 .  Cephalon and pygidium of unusually large specimens; fig. r8  is the 

holotype. Gislövshammar (boulder g6) , Scania. 
Figs . 19 a, b .  Cephalon.  Gislövshammar (boulder 7 ) , Scania. 
Figs . 20  a, b. Cephalon. Gislövshammar (boulder 2 5) , Scania. 
Figs . 21 a, b .  Pygidium. Gislövshammar (boulder r 8) .  Scania. 

Figs . 1 7-2 1 zone of Ptychagnostus (Pt . )  punctuosus . 

Peronopsis quadrata (TuLLBERG) . - Page 40. 
Fig. 2 2 .  Cephalon and pygidium. Two o f  Tullberg's  syntypes; the pygidium is 

selected lectotype .  Andrarum limestone. Andrarum, Scania.  - G.-M. I .  
Lund. 

Figs . 23,  24 .  Cephalon and pygidium. Harizon and locality as in fig.  22.  - The 
former belongs to th e State Museum. 

Figs . 2 5-27 .  Two cepbala and a pygidium.  Paradoxides forchhammeri beds. Aborr
fallet, Ångermanland.  

Figs . 28 ,  29 . Cephalon with a faint median furrow in the posterior portion of the 
preglabellar area, and associated pygidium.  The same beds and locality 
as figs . 25-2 7 .  

Figs. r-3 ,  s ,  8 a,  r 2-r6  a,  2 3  a ,  2 5 ,  2 7  photographed and retouched by J .  W .  Englund. 
Figs.  4,  6,  7 ,  8 b-r r ,  r6 b-2 2 ,  23 b,  24, 2 6 ,  2 8 , 2 9  photographed by C. Larsson and very slightly 

retouched by A. H.  Westergård. 
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Fig. I .  

Fig. z .  

Plate 4 . 

Peratwpsis quadra/a sulcata subsp. r. .  - Page 40 .  
Defective cephalon, holotype.  Andrarum limestone. Andrarum, Scania. 
- RM. 
Cephalon . Associated with figs . 2 5-27 on pl . 3 ·  Paradoxides forchhanz
meri beds . Aborrfallet, Ångermanland. 
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Peronopsis sp. - Page 4 r .  

Figs . 3 a ,  b . Cephalon. Zone of Lejopyge laevigata, upper part. Gudhem, Väster
götland. 

Peronopsis scutalis (SALTER MS, HICKS) . - Page 4 1 .  

Fig. 4 ·  Pygidium, i n  shale. New figure o f  Tullberg's >>Agnostus parvifrons forma 
I >> (Tullberg, 1 88o, pi. 2, fig. 26) . Zone of Ptychagnostus (Pt.)  atavus . 
Andrarum (Tullberg's loc . 6) , Scania. - G.-M. I. Lund. 

Figs . 5-7. Three complete dorsal shields and a detached pygidium, in calcareous 
shale. Zone of Ptychagnostus (Triplagnostus) gibbus . Gislövshammar 
(boulder 1 2 ) ,  Scania. 

Figs . 8-Io. Cephalon and two pygidia. Brantevik (boulder r r ) , Scania. 
Figs .  I I a, b. Pygidium. Gislövshammar (boulder 6) , Scania. 

Figs . 8-r r zone of Ptychagnostus (Pt. )  atavus . 

Peranopsis pusilla (TuLLBERG) . - Page 42 .  
Fig. I 2 .  Pygidium. New figure of the holotype (Tullberg, I 88o, pi .  2 ,  fig. 30) . 

Andrarum (Tullberg's loc. r r ) , Scania. - G.-M. I. Lund. 
Fig. I 3 .  Cephalon and pygidium, Andrarum, Scania. - RM. 
Figs . I 4  a, b. Cephalon. Gislövshammar (boulder 20) , Scania. 
Figs. 15 a, b.  Pygidium. Brantevik (boulder 30) , Scania. 
Fig. 1 6 .  Pygidium. Gislövshammar (boulder I 8) ,  Scania. 
Fig. I 7 .  Pygidium. Brantevik (boulder 3 ) ,  Scania. 
Fig . 1 8 . Pygidium with exceptionally long axis, probably this species. Gislövs

hammar (boulder 8 ) ,  Scania. 
Figs . 1 2-1 8 zone of Ptychagnastus (Pt.)  punctuasus. 

Glavagnastus repandus (WEsTERGÅRD) . - Page 56. 

Figs . I9 ,  20.  Cephalon (G.-M. I. Lund) and pygidium; the former is the holotype. 
Andrarum limestone. Andrarum, Scania. Figs . I9 a and 20 a copies from 
Holm & Westergård, I 930, pi. 4, figs. r r  and I 2 .  

Figs . 2 I ,  22 .  Cephalon and pygidium. Paradoxides farchhammeri beds . Stinkstone 
boulder at Sköllersta, Närke. 

Glavagnastus sulcatus sp. n. - Page 57·  

Figs . 23-26. Three cephala, the smallest with the spines broken, and a pygidium; 
fig. 25 is the holotype. Zone of Lejapyge laevigata, upper part. Gudhem, 
Västergötland. 

Hypagnostus parvifrons (LINNARSSON) . - Page 45·  

Figs . 27,  28 .  Cephalon and pygidium, two of Linnarsson's syntypes. The former, 
which is the specimen illustrated by Linnarsson in his fig. 56, is the lecto
type. Zone of H. parvifrons. Stinkstone boulder at Hällekis, Kinnekulle, 
Västergötland. 

Figs . 29, 30.  Cephalon and pygidium. Zone of Ptychagnostus (Pt.)  atavus . Brantevik 
(boulder 24) , Scania. 

Fig. 3 1 .  Cephalon with attached thorax, i n  shale. Zone of H .  parvifrons. Boring 
at Motala, Östergötland (Westergård I944 b; level I 7o. g m) . 

Fig s .  r ,  2 ,  I I ,  1 3 ,  1 7-2 3 ,  26 photographed and retouched by J. W. Englund. 
Figs. 3-10, 1 2 ,  1 4-1 6 ,  24, 2 5 ,  27-3 1 photographed by C .  Larsson and very slightly retouched 

by A .  H. Westergård. 



S.G. U .  SER. C. N :o 177 

2 x4 

x 6 a 23 b 

x 4  a 28 b 

x6  a 

b 25 

x 4  a 27 b 

1 9  b 

a x 6  

29 x 4  

x 6  a 20 

x 6  a 26 

x4 a 30 b 

b 

PL. 1 

21 x 6  

2 2  x 6  

3 1  x 4  





I I8 

Fig. I .  

Plate 5 .  

Hypagnostus parvitrons cicatricosus subsp . n .  - Page 46 .  
Cephalon. Associated with H. parvitrons and parvitrons mammillatus 
(the latter abundant) . Trolmen (boulder) , Kinnekulle, Västergötland . 

Hypagnostus parvitrons mammillatus (BRÖGGER) . - Page 4S · 
Figs . 2 ,  3 ·  Cephalon and pygidium. Zone of H. parvifrons, upper part. Törnsäter, 

Kinnekulle, Västergötland. 
Figs . 4 a, b. Pygidium with exceptionally high axis . Zone of H. parvifrons, upper 

part. Stora Stolan, Billingen, Västergötland. 

Hypagnostus nepos (BRöGGER) . - Page 47 · 
Figs . s ,  6 .  Cephalon and pygidium.  Zone of Goniagnostus nathorsti . Baskemölla, 

Scania . 
Figs . ;, 8 .  Cephalon and pygidium. Paradoxides torchhammeri beds. Aborrfallet, 

Ångermanland. 

Hypagnostus truncatus (BRÖGGER) , forma 1 . - Page 47 ·  
Figs . 9-I 2 .  Three cephala and associated pygidium.  Zone of Ptychagnostus (Pt . )  

atavtts . Brantevik (boulder 8o) , Scania. 

Hypagnostus truncatus (BRÖGGER) , forma 2 . - Page 47 ·  
Figs. I 3-I9 .  Three cephala and four pygidia from a limestorre Jens yielding no 

other species . Zone of H. parvifrons ( ? ) .  Aborrfallet, Ångermanland . 

Hypagnostus truncatus (BRÖGGER) , forma 3 · - Page 47 ·  
Figs . 20-23 .  Two cephala and two pygidia. Zone of H. parvifrons, upper part. 

Tj ärnmyrberget, Ångermanland. 

Hypagnostus brevifrons (ANGELIN) . - Page 4 8 .  

Figs. 24-27 .  Two cephala and two pygidia o f  Angelin 's syntypes; fig. 24  i s  selected 
Iectotype. Andrarum limestone. Andrarum, Scania.  - RM. 

Figs . 2 8-29.  Cephalon and pygidium from the same bed as the preceding speci
mens . - RM. No. Ar. 2003 a. 

Hypagnostus denticulatus sp . n .  - Page 49 · 
Figs . 30-3 3 .  Two cephala and two pygidia, in shale. Fig. 30 is the holotype. Zone 

of Lejopyge laevigata (o .  3 m a bo ve the Andrarum limestone) . Andrarum, 
Scania. 

Hypagnostus scrobiculatus sp. n. - Page so. 

Figs . 34 a, b .  Cephalon. Zone of Hypagnostus parvifrons ( ? ) .  Brantevik (boulrler B) , 
Scania. 

Hypagnostus exsculptus (ANGELIN) . - Page so . 

Figs . 3S a, b. Cephalon, new figure of the specimen illustrated by Tullberg ( I 88o, 
pi. I ,  fig.  1 0) ,  Iectotype .  Andrarum limestone. Andrarum, Scania. - RM. 

Figs. r ,  9-1 2 ,  1 4-16,  1 8-20,  2 4-26,  3 1 ,  34 b, 35 b photographed by C. Larsson and very 
slightly retouched by A.  H.  Westergård. 

Figs. 2-8 , 1 3 ,  17, 2 1-2 3 ,  2 7-30, 3 2 ,  3 3 ,  34 a,  35 a photographed and retouched by J.  \V. 
Englund . 
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Plate 6 .  

Hypagnostus exsculptus (ANGELIN) .  - Page so. 

Figs . I a, b .  Cephalon, one of Angelin' s  syntypes. Andrarum limestone. Andrarum ,  
Scania . - R M .  N o .  A r .  2006. 

Figs. 2 ,  3 ·  Cephalon and associated pygidium (of this species ? ) .  Thin shale stratum 
in the uppermost part of the Andrarum limestone. Boring at S .  Sandby, 
Scania (Westergård, 1 944 a; leve! 77 · 4  m) . 

Fig. 4 ·  Pygidium, o f  this species ? Andrarum limestone. Andrarum, Scania. -
RM. 

Figs . 5 a, b. Pygidium of this species ? Andrarum limestone, Kiviks-Espercd, 
Scania. -- RM. 

Hypagnostus exsculptus geminus subsp . n .  - Page 52 .  

Figs . 6 a ,  b.  Cephalon .  Andrarum limestone. Andrarum, Scania. RM. 

Hypagnostus sulci fer CWALLERrus) . - Page 52 .  

Fig. 7 ·  Ceph alon, one o f  Wallerius 's  syntypes; lectotype.  Zone o f  Lejopyge 
laevigata, upper part . Gudhem, Västergötland. - G.-M.  J. Lund. 

Figs . 8-r s .  Three cephala and five pygidia displaying the variability of the species; 
the predominant form is illustrated in figs . 7 and 1 3 .  Same locality and 
layer as in fig. 7 ·  

Figs . r 6 , 1 7 .  Transverse seetians (slides) o f  cephalon and pygidium showing th e 
doublure. Zone of I.ejopvge laevigata (stinkstone lens 2 . 4  m above the 
Exporrecta conglomerate) . Dj upadalen, Västergötland . 

Hypagnostus sulcifer integer (WALLERius) . Page 5 2 .  

Figs. r 8 , r g .  Two cephala, the former with all grooves o n  the cheeks effaced, the 
latter with a short and faint median groove. Zone of Lejopvge laevigata , 
upper part . Gudhem, Västergötland . 

Cotalagnostus len s  dattdieans subsp . n. - Page 54 ·  

Figs . 20-2 2 .  Two cephala, the smaller with faintly grooved cheeks, and associated 
pygidium; fig. 20 is the holotype. Gislövshammar (boulder 6) , Scania . 

Figs. 23 ,  24 .  Cephalon and associated pygidium. Brantevik (boulder I I ) , Scania. 
Figs . 25  a, b .  Cephalon with th e transverse furrow weil defined at the corners of 

the glabella but wholly effaced at the middle line . Brantevik (boulder 47) , 
Scania . 

Figs . 26 ,  2 7 .  Ceph alon and associated pygidium. Brantevik (bou lder 8o) , Scania. 
Figs . 20-2 7 zone of Ptychagnostus (Pt . )  atavus . 

Figs . r a, 5 a, 6 a, g, r z ,  1 3 ,  1 5  a, r 8-zo photographed and retouched by J. Vi. Englund. 
Figs . r b-4 , 5 b ,  6 b-8 , ro, r r, 14, 15 b-r 7, z r-2 7 pho tographed by C. Larsson and very 

slightly retouched by A.  H.  Westergård. 
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Plate 7 .  

Cotalagnostus !ens (GRÖNWALL) . - Page 53 ·  

Figs . I -3 .  Two cephala, the  smaller with faintly grooved cheeks, and associatecl 
pygidium. Gislövshammar (boulder 96) , Scania. 

Figs. 4--5 . Cephalon and pygidium. in shale. Boring at Gislövshammar, Scania 
(Westergård, I 944 a, level 84 . 6 m) . 
Figs. r-5 zone of Ptychagnostus (Pt . )  punctuosus, lower part . 

Cotalagnostus confusus (WEsTERGÅRD) . - Page 54 ·  

Figs . 6--I I .  Six cephala, 7 and 8 with the glabella very feebly outlirred in  front, 
in 9 the basal lobes are visible but on a view from behind, I I  has faintly 
furrowed cheeks . 

Figs . 1 2 ,  
Fig. 1 4 .  

1 3 .  Two pygidia, the smaller with the axial furrows traceable throughout .  
Pygidium with the axis traceable tbroughout and comparatively narrow 
rim. Probably this species . 
Figs . 6-1 4  from the Andrarum limestone, Andrarum, Scania. Figs . 
6 and 1 3  a copies from Holm & Westergård, 1 930, pl. 4, figs . 7 and 8 .  -
Figs . 8 and r o  belong to RM, fig. I I  to G.-M. I .  Lund. 

Fig. I 5 .  Pygidium. Andrarum limestone. Kiviks-Esperöd, Scania. 
Fig. I 6 .  Pygidium.  Andrarum limestone.  Gislövshammar (boulder I 07) , Scania. 
Figs . I 7-19 .  Cephalon with the glabella faintly outlirred in front and two exfoliated 

pygidia, the latter with the axis traceable throughout. Exporrecta conglo
merate. Råbäck, Kinnekulle, Västergötland. 

Figs . 20 a, b .  Cephalon.  Exporrecta conglomerate. Hällekis, Kinnekulle, Väster
götland. 

Tornagnostus fissus (LUNDGREN 1\IS. ,  LINNARSSON) . - Page 58 .  

Figs . 2 1-23 . Two cephala and associated pygidium.  Fig. 2 2 ,  which is of the same 
size as the lost bolotype and displays the predominant form of the layer, 
is selected neotype. Exsulans limestone . On the shore I km S of Brantevik 
(Linnarsson's  loc. Gislö v) , Scania. 

Fig. 2 4 .  Cephalon with smooth and confluent cheeks . BranteYik (boulder I I ) ,  
Scania. 

Fig. 2 5 .  Two cephala, the smaller with almost imperceptiblc preglabellar furrow.  
Associated with the preeecting specimen. 

Fig. 26 .  Cephalon lacking the preglabellar median furrow, in shale. Andrarum 
(Tullberg's loc . 6) , Scania. 

Figs . 27, 28. Cephalon, exceptionally convex, and pygidium.  Gislövshammar 
(boulder 1 3 ) ,  Scania. 

Figs. 29 a, b .  Complete specimen. Brantevik (boulder r ) ,  Scania. 
Figs . 24-29 zone Ptychagnostus (Pt . )  atavus . 

Figs . r-5 , g, ro b, r 2 ,  14 ,  r 6 ,  20-2 5 ,  27 ,  28 photographed by C. Larsson and Ycry slight!Y 
retouched by A. H .  Westergård. 

Figs . 6-8 , ro a ,  r r ,  I 3 ,  I S ,  I 7-I 9 ,  26 ,  29 photographed and retouched by J.  W. Englund . 
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Plate 8 .  

Tamagnostus perrugatus (GRÖNWALL) . - Page 59·  

Figs . r ,  2.  Cephalon and pygidium, in calcareous shale. Zone of Ptychagnostus 
( Triplagnostus) gibbus . Gislövshammar (boulder r 2 ) ,  Scania. 

Fig. 3 ·  Cephalon with attached thorax. Andrarum (Tullberg's loc . 6) , Scania. 
Figs . 4, 5 ·  Cephalon and pygidium. Locality as in fig. 3 ·  
Figs. 6-8 . Two cephala and associated pygidium. Brantevik (boulder 8o) , Scania. 

Figs . 3-8 zone of Ptychagnostus (Pt . )  atavus. 
Figs . g-r o .  Cephalon of young specimen and pygidium. Zone of Hypagnostus 

parvifrons. Gislövshammar (boulder r o4) , Scania. 

Tamagnostus cf. corrugatus ( ILLING) . - Page 6o .  

Figs . I I ,  I"  Two fair ly complete dorsal shields, in calcareous shale. Zon e of Ptych
agnostus ( Triplagnostus) gibbus. Gislövshammar (boulder 1 2) , Scania. 

Diplagnostus planicauda bilob,ltus KoBAYASHI. - Page 62 .  

Fig . 1 3 .  Pygidium with weil developed post-axial median furrow. Zone o f  Ptych
agnostus (Pt . )  punctuosus . Brantevik (boulder 34) , Scania. 

Figs. 1 4-1 7 .  Three cephala varying as regards the median furrow, and associated 
pygidium; fig. 1 6  neotype.  Zone of Goniagnostus nathorsti (stinkstone 
immediately below the Andrarum limestone) . Kiviks-Esperöd, Scania. 

Figs . r 8 ,  r g .  Cephalon and pygidium.  Zone of Goniagnostus nathorsti . Baskemölla, 
Scania. 

Figs . 20,  2 1. Cephalon and pygidium .  Paradoxides forchhammeri beds . Aborrfallet, 
Ångermanland . 

Diplagnostus planicauda (A)!GELIN) . -- Page 6 r .  

Figs . 2 2 ,  2 3 .  Cephalon and pygidium displaying the predominant form i n  the 
Andrarum limestone. Andrarum, Scania. 

Fig. 24 .  Cephalon with very faintly furrowed cheeks, approaching bilobatus . Layer 
and locality as in the preceding specimens . 

Diplagnostus planicaudrt vestgothicus (WALLERIUs) . - Page 62 .  

Fig. 25 .  Cephalon. Andrarum limestone. Andrarum, Scania. 
Figs . 26,  27. Cephalon and pygidium.  Zone of Lejopyge laevigata, upper part. Gud

hem, Västergötland . 
Figs . 28 ,  29 .  Cephalon and pygidium, Wallerius 's  type specimens; fig. 2 8  selected 

lectotype .  Zone and locality as in figs . 26 and 2 7 .  - G.-M. I. Lund. 

Linguagnostus gröwmlli KoBAYASHI . - Page 63. 

Figs . 30 a, b .  Pygidium. Zone of Ptychagnostus (Pt . ) punctuosus . Boring at S .  
Sandby, Scania (Westergård, 1 944 a; level 84 . 3 m) . 

Linguagnostus kjerulfi (BRöGGER) . - Page 64.  

Figs . 3 1 ,  32 .  Cephalon and pygidium, in shale. Two of Brögger's  syntypes; the 
pygidium is the lectotype.  Copies from Holm & Westergård, 1 930, pl. 4, 
figs . 1 3 ,  1 4 .  Paradoxides forchhammeri beds . Krekling, N o r w a y. -
Paleozool . Mus .  Oslo. 

Figs. r, 2, 6-1 7,  20 ,  2 1 ,  24 ,  25, 28-30 pho tographed by C.  Larsson and very slightly retouched 
by A. H.  Wes tergård. 

Figs . 3-5 , r 8 ,  19, 2 2 ,  2 3 ,  26, 27, 3 1 ,  3 2  photographed and retouched by J. W. Englund. 
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Plate 9. 

Linguagnostus kjerulfi (BRÖGGER) . -- Page 64. 

Figs . 1-3 .  Cephalon and two pygidia. Andrarum limestone. Andrarum. Scania. 
Figs . r and 3 belong to RM. 

Oidalagnostus trispini/er sp . n .  - Page 65 .  

Figs . 4 a, b .  Cephalon. Dj upadalen, Västergötland.  Collected by I .  D .  Wallerius 
in 1 894.  - G.-M.  I. Lund. 

Figs . 5-6. Cephalon and pygidium, the latter exfoliated and displaying traces of 
the axial furrows and two pairs of very faint knobs on the pseudo-lobe; 
fig. 6 is the holotype. Gudhem. Västergötland.  

Fig. 7 ·  Pygidium .  Torbj örntorp, Västergötland. 
Figs . 4-7,  zone of Lejopyge laevigata, upper part. 

Oidalagnostus? dubius sp. n .  - Page 67 .  

Figs . 8 a, b .  Pygidium.  (Andrarum limestone. Andrarum. Scania? )  - RM . 

Ptychagnostus ( Triplagnostus) praecurrens (WESTERGARD) . - Page 69. 

Figs . 9 a, b .  Complete dorsal shield with aberrant pygidial axis. Paradoxides 
oelandicus beds. Västerskucku, Jämtland. 

Fig. r o .  Incomplete dorsal shield and detached cephalon, in calcareous shale. 
Zone of Ptychagnostus ( Triplagnostus) gibbus . Gislövshammar (boulder 
1 2 ) , Scania. 

Fig. r r .  Pygidium with exceptionall y broad axis, probably this species . Associated 
with the preceding specimens . 

Fig. 1 2 .  Pygidium o f  very large specimen, probably this species . Exsulans lime
stone. Gislövshammar, Scania. 

Figs . 1 3 ,  1 4 .  Cephalon with attached thorax and associated pygidium. From the 
bo u l der yielding figs . r o and r r .  

Figs . 1 5 ,  

Ptychagnostus ( Triplagnostus) angermanensis sp. n .  - Page 70.  

r 6 . Cephalon, holotype, and pygidium, in calcareous shale. (Zone of Ptych
agnostus (P t.) atavus?) . Brattbäcken (boulder) , Ångermanland. 

Ptychagnostus ( Triplagnostus) gibbus (LINNARSSON) . - Page 70.  

Figs . 1 7 , r8.  Cephalon ,  with both spines broken , and pygidinm. Exsulans limestone . 
Andrarum, Scania. 

Fig. 1 9 .  Cephalon. Exsulans limestone.  Brantevik. Scania. 
Figs . 20, 2 r .  Complete dorsal shield and detached cephalon, the latter with slightly 

grooved cheeks . Zone of Ptychagnostus ( Triplagnostus) gibbus . Boring at 
Grankulla, Östergötland (Westergård, 1 944 b;  lev el 44· 5 and 46. 8 m resp . ) . 

Figs . 22-24 .  Cephalon, thorax, and pygidium .  Zone as in figs . 20,  2 1 .  Edsbergs 
Sanna, Närke . 

Ptychagnostus ( Triplagnostus) hybrid1�s (BRÖGGER) . - Page 7 1 .  

Figs . 2 5-26.  Cephalon and pygidium. Zone o f  Hypagnostus parvifrons. Gislövs
hammar (boulder n 6) , Scania. 

Figs . I, 2 b ,  4 ,  5, 6 b ,  9 b-q, 19-2 1 ,  25, 26  pho'ographed by C .  Larsson and very slightly 
retouched by A. H. Westerg ård. 

Figs . 2 a, 3 ,  6 a,  7--<J a, I S-I 8 ,  22-24 photographed and rctouched by J. W. Englund. 
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Pl ate 10. 

Ptychagnostus ( Triplagnostus) hyb1·idus (BRÖGGER) . - Page 7 1 .  

Figs. I ,  2 .  Cephalon and pygidium.  Zone o f  Ptychagnostus (Pt . )  punctuosus ( ? ) .  
Munkesten, Hunneberg, Västergötland .  

Ptychagnostus ( Triplagnostus) stenorrhachis (GRÖNWALL) . - Page 72 .  
Figs . 3 ,  4 .  Cephalon and pygidium. Zone of Ptychagnostus (Pt . )  punctuosus . Boring 

at Gislövshammar, Scania (Westergård, I 944 a; level 8 2 . 8 m) . 

Ptychagnostus ( Triplagnostus) convexus sp. n . - Page 73 ·  

Figs . 5-7 . Two cephala, the smaller ·with smooth and the larger with faintly 
scrobiculate cheeks, and associated pygidium.  Brantevik (boulder I I ) ,  
Scania. 

Figs . 8 a ,  b.  Cephalon of full-grown individual, holotype. Under a lens the anterior 
glabellar lobe, the preglabellar median furrow, and very faint pits on the 
cheeks are discernible. Brantevik (boulder I 4) ,  Scania. 

Figs . 9 a, b .  Cephalon, with the anterior glabellar lobe and the preglabellar median 
furrow effaced, features by which i t approches >>Agnostus>> altus GRÖNWALL . 
Brantevik (boulder 6 I ) ,  Scania. 

F, g I O .  Pygidium, largest specimen found. Gislövshammar (boulder I6 ) ,  Scania. 
Figs . 5-I o  zone of Ptychagnostus (Pt . )  atavus . 

Pt;•chagnostus (Triplagnostus) elegans (TuLLBERG) . - Page 74 ·  

Figs . I I ,  IZ .  Cephalon and pygidium, two of Tull berg' s syntypes; fig. I I lectotype .  
Andrarum (Tullberg's  loc . I I ) ,  Scania. - G.-M.  I . Lund. 

Figs. 1 3 , 14. Cephalon with gently grooved checks and associated pygidiurn .  
Stinkstone l ens o .  7 m below the Andrarum limestone. Baskemölla, 
Scania. 

Figs . I S ,  r 6 .  Cephalon and pygidium.  Baskemölla (lens z) , Scania . 
Figs. 1 7-I 9 .  Two cephala, the smaller with the glabella distinctly outlined through

out and the larger with the anterior glabellar lobe effaced, and pygidium. 
Gislövshammar (boulder 7) , Scania. 

Fig. 20 .  Pygidium of very young specimen. Gislövshammar (boulder 2 5 ) ,  Scania. 
Figs . I I-zo zone of Ptychagnostus (Pt . )  punctuosus . 

Ptychagnostus ( Triplagnostus) elegans laevissimus subsp.n . - Page 74 ·  

Figs. 2 1 ,  22 .  Cephalon and pygidium, the former holotype.  Associated with speci
mens of the typical elegans . Zone of Ptychagnostus (Pt . )  punctuosus. 
Gislövshammar (boulder I 8) ,  Scania. 

Ptychagnostus ( Triplagnostus) lundgreni (TuLLBERG) . - Page 75 ·  

Figs . 23 ,  2 4 .  Cephalon and pygidium, Tullberg's  syntypes, the former lectotype. 
Borregaard, B o r n h o l m .  - G.-M.  I .  Lund. 

Figs . 2 5  a, b .  Pygidium. Vedj eön (boulder 6) , Jämtland. 

Figs . r, 2 ,  1 3-1 6 ,  2 5  photographed and retouched by J .  W. Englund. 
Figs . 3-·r2 ,  r 7-24 photographed by C. Larsson and very slightly retouched by A. H. Wester· 

gård. 
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Plate 1 1 .  

Ptychagnostus (Triplagnostus) lttndgreni (TuLLBERG) . - Page 75· 
Figs. 1 ,  2 .  Two cephala, the former with smooth and the latter with grooved cheeks, 

probably belonging to this species (possibly to the subspecies nanus) . 
Basal layer of the zone of Solenopleura brachymetopa (stinkstone lens o. 3 m  
below the Andrarum limestone) . Andrarum, Scania. 

9-46242 6. S. G. U. Ser. C, N:o 477· Westergård. 
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Ptychagnostus (Triplagnostus) lundgreni nanus (GRÖNWALL) . - Page 75 . 

Figs . 3-6. Three cephala, displaying the variability of the glabella, and associated 
pygidium. Limestorre lens abundant in this form and otherwise yielding 
but Pt. (Tr. )  lundgreni (infrequent) and Peronopsis fallax ferox (rare) . 
Vedj eön (boulder 6) , Jämtland. 

Figs . 7 a, b.  Pygidium, associated with figs . I and 2 .  

Ptychagnostus (Ptychagnostus) atavus (TuLLBERG) . - Page 76.  

Fig. 8 .  Cephalon. New figure of Tullberg's specimen fig. I a; lectotype. Loose 
stinkstone lens at Forsemölla, Andrarum, Scania. - G.-M. I. Lund. 

Figs . g, Io .  Cephalon and pygidium, associated with fig. 8 .  
Figs. 1 1  a ,  b.  Cephalon (identified a s  atavus b y  Tullberg, I 88o, p .  37) . Oltorp, 

Västergötland. 
Figs . I 2 ,  I 3 .  Two cephala, the smaller with almost smooth cheeks and the larger 

with cleeply impressed grooves and pits . Brantevik (boulder I8 ) ,  Scania. 
Figs. 14-I 7 .  Three middle-sized cephala displaying the variability of the glabella, 

basal lobes, and sculpture of the cheeks, and an associated pygidium. 
Stinkstone lens (B) rich in this species and otherwise yielding but a spe
cimen (pygidium) of Hypagnostus parvijrons. Kopparrökhällarna, Jämt
land. 

Fig. I 8 .  Cephalon with a pair o f  curved furrows off the anterior glabellar lobe; 
in shale. Boring at Andrarum, Scania (Westergård, I g44 a; level 5 7  m) . 

Figs. I g-2 1 .  Two cephala and a pygidium, in shale. Tullberg's syntypes of A gn. 
intermerlius. Andrarum (Tullberg's loc . g ) ,  Scania. - G.-M. I.  Lund. 

Figs. 22, 23. Detached cephalon and complete dorsal shield, in shale. Locality as 
in figs. I g-2 1 .  

Figs. 24-25 .  Cephalon and pygidium o f  a form approaching punctuosus a/finis. 
Associated with Hypagnostus parvifrons (fairly common) and Ptych
agnostus ( Triplagnostus) hybridus (rare) . Kopparrökhällarna, Jämtland . 

Ptychagnostus (Ptychagnostus) punctuosus aftinis (BRÖGGER) . - Page 7g. 

Figs. 26-27.  Cephalon and pygidium. Hypagnostus parvitrons only associated 
species . Gislövshammar (boulder 3 ) ,  Scania. 

Figs. 28 ,  2g. Cephalon and pygidium. Hypagnostus parvitrons mammillatus only 
associated form. Brantevik (boulder 76) , Scania. 

Fig. 30. Cephalon with two small median tuberdes on the posterior glabellar lobe. 
Hypagnostus parvitrons mammillatus only associated form. Gislövsham
mar (boulder 9) , Scania. 

Figs. 3 I-33 ·  Two cephala and a pygidium. Associated with Hypagnostus parvi
/rons mammillatus and Schmalenseeia acutangula sp. n. Hillsand, Jämt
land. 

Ptychagnostus (Ptychagnostus) punctuosus (ANGELIN) . - Page 78.  

Figs. 34,  35 ·  Cephalon and pygidium, approaching the subspecies attinis. Baske
mölla (stinkstone lens 3 ) ,  Scania. 

Figs.  I a,  2-6 a,  7 a,  8-u , I4, I 7 ,  I9-2 5 photographed and retouched by J .  W. Englund. 
Figs. I b ,  6 b ,  7 b ,  1 2 ,  1 3 ,  I 5 ,  r 6 ,  r 8 ,  2 6-3 5 photographed by C.  Larsson and very slightly re

touched by A. H .  Westergård. 
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Plate 12.  

Ptychagnostus (Ptychagnostus) punctuosus (ANGELIN} . - Page 78 .  

Figs . I ,  2 .  Cephalon and pygidium. Boring at Gislövshammar, Scania (Westergård, 
1 944 a, level 82 . 8 m) . 

Figs. 3 .  4· Cephalon and pygidium, the latter with a faint post-axial furrow. Proh
ably belonging to Angelin's  syntypes; fig. 3 is the lectotype. Scania. -
RM. 

Figs. 5-7. Cephalon and two pygidia, the smaller with well-defined post-axial 
furrow, the larger with confluent lateral lobes. Andrarum (Tullberg's 
loc . ro) ,  Scania. 

Figs . 1-7 zone of P. punctuosus . 

Ptychagnostus (Ptychagnostus) aculeatus (ANGELIN} . - Page 79· 

Figs . 8-ro.  Cephalon and two pygidia, in all prohability Angelin's syntypes; fig. 8 
lectotype. Andrarum limestone. Andrarum, Scania. -- RM. No. Ar 
1 997 a, b .  

Figs. r r a, b.  Cephalon, displaying a short spine on the posterior margin. From 
the same layer and locality as the preceding specimens. 

Goniagnostus nat�orsti (BRÖGGER) . - Page S r .  

Figs. 1 2 ,  1 3 .  Cephalon and pygidium. Raskemölla (stinkstone lens r o) ,  Scania. 
Zone of G. nathorsti. 

Figs. 1 4-1 6.  Cephalon and two pygidia. Stinkstone lens a little below the Expor
recta conglamerate at Sågbäcken, Ångermanland. 

Goniagnostus scanensis sp. n. - Page S r .  

Figs. 1 7  a ,  b.  Pygidium. Associated with G. nathorsti. Brantevik (boulder 45) , 
Scania. 

Goniagnostus spiniger (WEsTERGÅRD) . - Page 82. 
Figs. r 8 ,  19 .  Cephalon and pygidium, in shale; the former is the holotype. Basal 

layer of the zone of Lejopyge laevigata. Karlsfors, Västergötland. 

Doryagnostus incertus (BRÖGGER) . - Page S3. 

Figs. 20-22 .  Two cephala, the larger with slightly scrobiculate cheeks, and as
sociated pygidium. Baskemölla, Scania. 

Fig. 23 .  Cephalon. Gislövshammar (boulder r8 ) ,  Scania. 
Figs. 20-23 zone of Ptychagnostus (Pt. )  punctuosus. 

Figs. I-4, 7, 8 ,  ro,  1 4-17,  2 3 photographed by C. Larsson and very slightl y retouched by A. H.  
Westergård . 

Figs. 5, 6, g, I I-I 3 ,  r 8-2 2 photographed and retouched by J, W. Englund . 
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Fig. I .  

Fig. 2 .  
Fig. 3 · 

Plate 1 3 . 

Doryagnostus incertus (BRÖGGER) . - Page 83 .  
Cephalon o f  young individual, truncate i n  front. Gislövshammar (boulder 
8) , Scania. 
Pygidium of young individual. Gislövshammar (boulder 7 ) ,  Scania. 
Pygidium of a form with unusually broad axis . Gislövshammar (boulder 
2 I ) , Scania. 

Figs . 1-3 zone of Ptychagnostus (Pt . )  punctuosus. 

9t-4 62426. S. G. U. Ser. C, N:o 477· Westerg&rd. 
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A gnastus pater WEsTERGÅRD. - Page 84. 

Figs. 4 ,  5· Cephalon and pygidium; the latter is the holotype. Copies from Holm & 
Westergård, 1 930, pl. 4, figs. 9 and 10.  Andrarum limestone. Kiviks
Esperöd, Scania. - RM. 

Figs. 6 a, b. Pygidium. Andrarum limestone. Andrarum, Scania. 

A gnastus negleetus sp. n. - Page 85.  

Figs. 7 ,  8 .  Cephalon and pygidium, the former holotype. Gudhem, Västergötland. 
Fig. g. Pygidium with three pairs of impressions on the axial end-lobe. Tor

björntorp, Västergötland. 
Figs. 7-9 zone of Lejapyge laevigata, upper part. 

A gnastus pisifarmis (LINNJEus) . - Page 85. 

Figs. 1 0-1 2 .  Cephalon and two pygidia, the former with smooth and the latter 
with faintly segmented axis. Zone of Lejapyge laevigata, upper part. 
Gudhem, Västergötland. 

Fig. 1 3 .  Pygidium. Zone o f  L. laevigata, upper part (stinkstone !ens 2 . 4  m above 
the Exporrecta conglomerate) . Djupadalen, Västergötland. 

Fig. 14 ·  Pygidium with exceptionally broad axis, probably this species. Zone 
of A .  pisijarmis. Andrarum, Scania (Westergård, 1922,  p. 18 ,  fig. 4, 
leve! 6 . I m) . 

Agnastus pisifarmis spiniger (DALMAN) . - Page 86. 

Figs. 15, 16 .  Cephalon and associated pygidium. Zone of A .  pisijarmis. Karlevi, 
Öland. 

Agnastus? sp. - Page 87. 
Fig. 1 7 .  Pygidium. Andrarum limestone. Andrarum, Scania. 

Lejapyge laevigata (DALMAN) . - Page 87.  

Figs. 1 8-20. Two cephala, the larger with unusually broad rim, and pygidium. 
Andrarum limestone. Andrarum, Scania. 

Figs. 2 1-23 .  Two cephala and associated pygidium of Dalman's syntypes. Fig. 2 1  
lectotype; fig. 2 2  has the glabella faintly outlirred throughout and gently 
grooved cheeks. Zone of L. laevigata. Hönsäter, Kinnekulle, Västergöt
land. - RM, No. Ar. 287 b and f. 

Figs. 24, 25 .  Cephalon and pygidium. Associated with fig. 1 3 .  
Figs. 26  a ,  b .  Pygidium with three pairs o f  faint pits o n  the axial end-lobe. Zone of 

L. laevigata, upper part. Gudhem, Västergötland. 
Fig. 27 .  Defective pygidium with four pairs and an unpaired pit on the axial end

lobe; tentatively included in this species. Zone of L. laevigata (stinkstone 
!ens 0 . 4-0. 6  m above the Exporrecta conglomerate) . Ödegården, Väster
götland. 

Lejapyge laevigata armata (LINNARSSON) . - Page Sg. 
Figs. 28-3 1 .  Two cephala and two associated pygidia. Fig. 3 1  has the axis outlirred 

throughout and resembles to some extent var. jarfex BRÖGGER ( 1 878) 
but has far shallower axial furrows. Zone of L. laevigata, upper part . 
Gudhem, Västergötland. 

Figs. 32-34.  Cephalon, posterior thoracic segment, and pygidium; in shale. Basal 
layer of the zone of L. laevigata. Gudhem, Västergötland. 

Figs . 35 ,  36. Cephalon and pygidium. The radiating dark lines in the cheeks are 
eaused rather by shades in the test than by true furrows. Zone of L. 
laevigata, upper part. Knivinge, Östergötland. 

Figs. I-3, 4 b ,  II b, 1 2 ,  14, 1 6 ,  1 8 ,  2 1-2 3 ,  26, 30, 31 photographed by C.  Larsson and very 
slightly retouched by A. H. Westergård . 

Figs . 4 a, 5-I I a, 1 3 ,  1 5 ,  1 7 ,  1 9 ,  20,  2 4 ,  2 5 ,  2 7-29,  3 2-36 photographed and retouched by j .  
W .  Englund. 
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Fig. r .  

Fig. 2 .  

Plate 1 4 .  

Lejopyge laevigata perrugata subsp. n .  - Page 8g .  

Cephalon. Zone of  L.  laevigata, lower part. Håkansgården, Billingen, 
Västergötland. 
Cephalon, holotype. Zone of L. laevigata, lower part. Karlsfors, Billingen, 
Västergötland. 



Lejopyge laevigata rugifera subsp. n. - Page go. 

Fig. 3 ·  Cephalon. Zone o f  L.  laevigata. Sjögestad, Östergötland. 

Ciceragnostus cicer (TULLBERG) . - Page go. 

Figs. 4 a, b. Pygidium, the only specimen found of Tullberg's syntypes; lectotype. 
Zone of Ptychagnostus (Pt . )  punctuosus . Andrarum, Scania. - G.-M. I .  
Lund. 

Figs. 5,  6. Cephalon and pygidium. Zone of P. punctuosus . Gislövshammar (boulder 
J) , Scania . 

Figs . J, 8. Cephalon and pygidium, the latter with narrow axis. Zone of Gani
agnastus nathorsti (stinkstone underlying and grown tagether with 
Andrarum limestone) . Kiviks-Esperöd, Scania. 

Figs. g a, b. Pygidium. Andrarum limestone. Andrarum, Scania. 

Phoidagnostus bituberculatus (ANGELIN} . - Page g i .  

Figs. 1 0, I I .  Cephalon and associated pygidium. Andrarum, Scania. Copies from 
Holm & Westergård, 1 g3o, pi. 4, figs . 4, 5 · - RM. 

Fig. 1 2 .  Cephalon, broad form. Andrarum, Scania. 
Fig. 1 3 .  Pygidium. Kiviks-Esperöd, Scania. 
Fig. 14 .  Pygidium of  young individual . Baskemölla, Scania. 

Figs. 10--14 from the Andrarum limestone. 

Fig. I S .  
Fig. I 6 .  
Fig. I J .  

Phalacroma scanicum (TuLLBERG) . - Page g3 . 

Cephalon, in shale. Lectotype. Andrarum, Scania. - G.-M. I .  Lund. 
Pygidium, in shale. Andrarum (Tullberg's loc . 10 ) ,  Scania. 
Pygidium, in shale. Andrarum (boring 1 ; Westergård, 1 g44 a, level 5 I . 9  

m) , Scania. 
Figs . 18 a, b. Pygidium. Gislövshammar (boring; Westergård, 1 g44 a, level 82 . 8 5  

m) , Scania. 
Figs. 1 5-1 8 zone of Ptychagnostus (Pt.)  punctuosus . 

Phalacroma resectum (GRÖNWALL) . - Page g3.  

Figs . I g  a, b.  Pygidium. Zone of Ptychagnostus (Pt. )  punctuosus. Brantevik (boul
der 5 6) , Scania. 

Phalacroma marginatum (BRÖGGER) . - Page g4. 

Figs . 20-22 .  Cephalon and two pygidia, exfoliated; the younger pygidium with 
the axis outlined throughout. Zone of Solenopleura brachymetopa (Hyo
lithes limestone) . Andrarum, Scania. 

Figs. 23 a, b. Cephalon, retaining the test; probably this species . Andrarum lime
stone. Andrarum, Scania. 

Fig. 24. Cephalon of young individual, exfoliated at the left postero-lateral 
earner and displaying there a faint and short axial furrow. Paradoxides 
forchhammeri beds. Aborrfallet, Ångermanland. 

Fig. 25 .  Cephalon, intemal east. Associated with fig. 24 .  
Figs. 26-2g. Four pygidia at  different stages of  growth. Associated with figs . 24  

and 25 .  

Figs. r-3 , 5 a, 6 a,  7 a,  8 ,  r o, r r ,  1 3-16, 2 5 ,  28 ph otographed and retouched b y  J .  W .  Englund.  
Figs. 4, 5 b ,  6 b ,  7 b, 9,  1 2 ,  1 7-24, 26,  27, 29 phot ograpbed by C.  Larsson and very slightly re

touched by A. H. Westergård. 
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Plate 15 .  

Phalacroma marginatum (BRÖGGER) . - Page 94· 
Figs. 1,  2 .  Cephalon and pygidium, associated with figs . 24-29 on pi. 1 4 ·  Paradoxi

des forchhammeri beds. Aborrfallet, Ångermanland. 

Phalacroma glandiforme (ANGELIN) . - Page 95·  
Figs. 3 ,  4 ·  Two cephala, exfoliated; surface smooth. - Fig. 4 belongs to RM. 
Figs . 5 a, b. Cephalon, b seen from the under-side and exhibiting the doublure -

RM. 
Figs. 6 a, b. Cephalon, lcctotype. - RM. 
Figs . 7-9. Three pygidia of different size. 
Figs. ro a, b.  Pygidium, displaying the doublure. New figs . of the specimen illus-

trated by Holm & Westergård, 1 930, pi. 4, figs. 1 a, b. 
Fig. 1 1 .  Longitudinal vertical section (slide) of pygidium, displaying the doublure. 
Fig. 1 2 .  Pygidium, exceptionally elongate; test compact. - RM. 
Figs. 13 a-d. Enrolled specimen with the distal outline of both shields tending to 

become angulate, narrow axis, and punctate test; probably this species . 
Figs . 3-1 3 from the Andrarum limestone. Andrarum, Scania . 

Fig. 1 4 ·  Pygidium. Andrarum limestone. Kiviks-Esperöd, Scania. 
Figs. 1 5-1 7. Two cephala and associated pygidium. Paradoxides forchhammeri 

beds. Aborrfallet, Ångermanland. 

Figs . r, 2 , s, g, r 2 ,  1 3 ,  r 6 ,  r7 photographed and retouched by J. W. Englund. 
Figs . 3, 4, 6-8, ro,  n , r 4 ,  r s photographed by C. Larsson and very slightly retouched by A. H .  

Westergård. 
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Plate 1 6 .  

Phalacroma glandiforme (ANGELIN} . - Page 95· 

Figs. r, 2 .  Cephalon and pygidium, intemal casts (retaining parts of the test) dis
playing faint markings (muscle attachments ? ) .  Andrarum limestone . 
Andrarum, Scania. - RM. 

Fig. 3 · 

Phalacroma sp. - Page 97· 

Pygidium of young individual at an early holaspid stage. Andrarum 
limestone. Andrarum, Scania. 

A gnastus pisiformis subsulcatus subsp. n . - Page 86. 
Figs. 4 ,  5· Cephalon and pygidium. Zone of Lejopyge laevigata . Ullavi (boulder) , 

Närke. Collected and presented to the Geological Survey by Mr. T. 
Tj ernvik, Örebro. 



Ciceragnostus cf. cicer (TuLLBERG) . - Page go. 

Figs. 6 a, b. Pygidium. Andrarum limestone(? ) . Andrarum, Scania. - RM. 

Ciceragnostus ( ? )  sp. - Page 9 1 . 

Figs. 7 a, b. Pygidium. Andrarum limestone. Andrarum, Scania. 

Fig. 8.  

Fig. g.  

Tamagnostus cf .  fissus (LUNDGREN MS.,  LINNARSSON) . - Page 59· 

Pygidium, in shale. Zone of Hypagnostus parvifrons. Gislövshammar 
(boring; Westergård, 1944 a, level 87 . 6  m) , Scania. 

Lejopyge laevigata (DALMAN) . - Page 87. 

Complete dorsal shield. Paradoxides forchhammeri beds. Ullavi (boulder) , 
Närke. Collected and presented to the Geological Survey by Mr. T. 
Tjernvik, Örebro. 

•Agnostus» sp. No. I . - Page 97· 

Fig. 10 .  Pygidium. Zone of Ptychagnostus (Pt.) atavus. Djupadalen, Västergötland. 

>>Agnostus>> sp. No. 2 . - Page 97 ·  

Figs . 11  a,  b. Pygidium. Zone of Ptychagnostus (Pt. )  atavus . Brantevik (boulder 
8o) , Scania. 

>>Agnostus>> sp. No. 3 · - Page 97· 

Figs. 12 a, b. Pygidium. Zone of Ptychagnostus (Pt. )  atavus. Brantevik (boulder 22) , 
Scania. 

>>A gnostus>> sp. No. 4 · - Page 97· 

Fig. 1 3 .  Pygidium. Kiviks-Esperöd, Scania. 
Figs. 14, 15 .  Two pygidia. Andrarum, Scania. - RM. 
Fig. 16.  Pygidium. Andrarum, Scania. - G.-M. I .  Lund. 
Fig. 1 7. Pygidium, east of impression; tentatively included in this species. Andra

rum, Scania. - RM. 
Figs. 1 3-17 from the Andrarum limestone. 

>>Agnostus>> sp. No. s . - Page g8. 
Figs. 18  a, b.  Pygidium; recalling a form suggested to belong to Hypagnostus 

exsculptus (pi. 6,  fig. 5) . Andrarum Iimestone. Andrarum, Scania. -
RM . No. 201 2 a. 

>>A gnostus>> sp. No. 6. - Page g8. 
Figs. 19 a ,  b. Pygidium.  Andrarum limestone. Andrarum, Scania. - RM. 

>>Agnostus>> sp. No. 7 · - Plate 99. 

Fig. 20. Pygidium. Andrarum limestone. Andrarum, Scania. - RM. 

>>Agnostus>> sp. No. 8 . - Page 99· 

Figs. 21 a, b. Pygidium. Zone of Lejopyge laevigata, upper part. Torbjörntorp, 
Västergötland. 

Figs. r, 2 ,  ro, 1 2 ,  13 a, 1 5 ,  16 ,  18 a, 20, 21 photographed and retouched by J. W. Englund. 
Figs. 3---9 ,  n, 13 b,  14, 17, 18 b, 19 photographed by C. Larsson and very slightly retouched 

by A. H. Westergård. 
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