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Abstract. — The following genera are dealt with: Agraulos (inclusive of Proampyx), Soleno- 
pleura, Parasolenopleura nom. nov. (= Liostracus Angelin, partim), and Grönwallia. — The type 
specimen of Paradoxides paradoxissimus (Wahlenberg, 1821) is illustrated.

The present paper is a continuation of Nos. 498 and 511 of this Series.

Agraulidae Howell, 1937.
Agraulos CoRDA, 1847.

Genotype: Arion ceticephalus Barrande, 1846.
The Scandinavian forms of this group — difformis, aculeatus, and acuminatus

— described by Angelin and originally (1851), with a note of interrogation, 
placed in Proetus but later (1854) removed into his genus Anomocare, were 
included by Barrande (1856, p. 20) in Arionellus (= Agraulos), to which most 
subsequent authors have agreed. The differences distinguishing them from the 
genotype of the latter seem to be mainly confined to their having somewhat 
larger eyes and the thoracic pleura (at least in aculeatus) terminating in very 
short spines instead of being rounded; furthermore, each of them has a greatly 
variable brim in which they seem to merge into each other. This feature induced 
Angelin originally to consider aculeatus and acuminatus varieties of difformis, 
an opinion which he soon abandoned but which was later revived by Brögger 
(1878) and Grönwall (1902). On the other hand, Freeh (1897, p. 66) regarded 
acuminatus, in which the brim (not the glabella as stated by Freeh) is prolonged 
into a cusp, as a forerunner of Ampyx and as the type of an independent genus, 
Proampyx. This suggestion has been accepted by some subsequent authors, 
e. g. Kobayashi (1935) and Lermontova (1940). However, it can hardly be 
doubted but that difformis and acuminatus are very closely allied, and in the 
present writer’s opinion the greatly variable brim is an aberrant feature, which 
in itself should not be regarded as a generic criterion. The difference between 
the form of difformis with a triangular brim and the form of acuminatus with a 
very short cusp is rather inconsiderable and, moreover, two cranidia in hand
— unfortunately not very well preserved — seem to bridge the gap. Thus, 
Angelin’s forms under consideration should be regarded as congeneric. In this 
the present writer agrees with Kobayashi but, for the reasons mentioned above, 
he prefers to retain them in Agraulos.

Agraulos occurs in the Middle Cambrian in various regions in Europe, in the 
American basin of the Acado-Baltic province, and in Siberia inclusive of Ben­
nett Island.
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4 A. H. WESTERGÅRD.

Agraulos difformis (Angelin, 1851). — PI. 1, figs. 1—8.

1851. Proetus? difformis Angelin (partim), Pal. Svec., fasc. I, p. 22, pi. 18, fig. 5. (Brief diagnosis 
of cephalon of species including var. aculeatus and var. acuminatus; cephalon, hypothetical 
thorax, and pygidium illustrated, the latter of which belongs to Gronwallia (“Liostracus”) 
microphthalnui. Andrarum limestone. Andrarum, Scania.)

1854. Anomocare difforme (Angelin) (partim), Pal. Scand., fasc. II, p. 25, pi. 18, fig. 5. (Amended 
diagnosis.)

1878. Arionellus difformis (Angelin) sensu stricto, Brögger, Nyt Mag. Naturv., vol. 24, pt. 1 
P- 58 (42), ph 3. fig- 16. (Species discussed; cranidium of a young individual illustrated. Para- 
doxides forchhammeri beds. Krekling, Norway.)

1902. Agraulos difformis (Angelin), Grönwall, D. G. U., II. Rsekke, no. 13, p. 161. (Remarks on 
species from the Andrarum limestone on Bornholm.)

Description. — Only the cranidium is known for certain. It is moder­
ately arched; dorsal furrows shallow, particularly on specimens retaining the 
test. Glabella subrectangular, slightly narrower in front than at the rear, ten­
ding to become keeled. Three pairs of glabellar furrows faintly marked to 
imperceptible on the test, fairly distinct on internal casts. Occipital furrow 
shallow, sometimes effaced at the axial line, straight or curving slightly for­
wards in the middle. Occipital ring widened to the axial line, bearing a small 
median node. Brim gently arched, varying in length and outline — semicircular, 
parabolic, or subtriangular — usually showing a transverse shallow groove 
touching, or slightly distant from, the glabella and almost straight or curving 
gently backward in the middle. Fixed cheek in a section across the palpebral 
lobes about three-fourths as broad as the glabella. Palpebral lobes fairly large, 
in middle-sized and full-grown specimens about half as long as the glabella. 
Ocular ridges almost imperceptible on the test, distinct though faint on internal 
casts, oblique. Posterior limb about three-fourths as wide as the occipital ring. 
Anterior branches of the facial suture diverging from the eyes, then curving 
forwards and inwards; posterior branches fairly straight, running backwards— 
outwards. Free cheek probably belonging to this form narrow, terminating in 
a stout genal spine. — Test fairly thick, closely punctate, the punctiform im­
pressions being sometimes almost discernible to the naked eye and sometimes 
visible only at a high magnification; internal cast smooth or very faintly 
shagreened.

Size. — One of the largest cranidia found is 19 mm long and 21 mm broad 
across the palpebral lobes.

Remarks. — With respect to the variability of the brim three main forms 
can be distinguished: the one has a relatively short brim, about half as long as 
the glabella, and a nearly semicircular outline; the two others have a longer 
brim, but slightly shorter than the glabella, and the outline is either parabolic 
(pi. 1, fig. 6) or triangular (fig. 8). As all three merge into each other by inter­
mediate links and occur associated they are beyond doubt conspecific. The 
one with a short brim evenly rounded in front predominates at the type lo­
cality and agrees with Angelin’s figure of difformis; it is selected as lectotype 
(fig- 4)-

Horizon and Localities. — Zone of Solenopleura brachymetopa 
(Andrarum limestone and the underlying so-called Hyolithes limestone). —
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Scania: Andrarum (type locality); Kiviks-Esperöd; Gislövshammar (boring); 
S. Sandby (boring). — Västergötland: Råbäck, Kinnekulle. — Jämtland: 
Brunflo. — Common in Scania.

Bornholm. — Various districts in Norway.

Agraulos aculeatus (Angelin, 1851). — PI. 1, figs. 9—10.

1851. Proetus? difformis var. aculeatus Angelin, Pal. Svec., fasc. I, p. 22, pi. 18, fig. 6. (Cranidium 
illustrated. Andrarum limestone. Andrarum, Scania.)

1854. Anomocare aculeatum (Angelin), Pal. Scand., fasc. II, p. 26, pi. 18, fig. 6. (Brief diagnosis of 
cranidium.)

1878. Arionellus difformis var. aculeata (Angelin), Brögger, Nyt Mag. Naturv., vol. 24, p. 58 
(42), pi. 4, figs. 1—6 (7, 8?). (Species discussed and figs, of almost complete specimens. Zones 
of Paradoxides rugulosus and P. forchhammeri. Krekling, Norway.)

1902. Agraulos difformis var. aculeata (Angelin), Grönwall, D. G. U., II. Raikke, no. 13, p. 161. 
(Remarks on species from the Andrarum limestone on Bornholm.)

Remarks. — This form is clearly distinct from A. difformis by having 
a stout and long occipital spine instead of a faint node; otherwise it agrees 
with the latter in the cranidium. Most specimens from the type locality have 
a relatively long parabolic or subtriangular brim and specimens with a short 
brim and evenly curved outline are rare; thus, in the shape of the brim aculeatus 
varies in the same manner as does difformis. Internal casts have four pairs of 
glabellar furrows, the anterior pair being very short and faint. The state of 
preservation of the tests of the specimens in hand is so poor that it has not been 
possible to corroborate Angelin’s statement that the test is punctate (porous) 
as in difformis. In exfoliated specimens the surface is sometimes very faintly 
punctate.

The lectotype (fig. 10) is 14 mm long exclusive of the occipital spine, and 13 
mm broad across the palpebral lobes; the largest specimen measures 26 mm 
across the palpebral lobes.

Having studied a large Norwegian material, Brögger materially supplemented 
our knowledge of this species, which appears earlier at Krekling — in the upper 
part of the Paradoxides rugulosus zone — than at Andrarum. The form pre­
dominant in the lower zone has a short brim with an evenly curved outline 
(Brogger’s figs. 3 and 5), while that from the upper zone has a longer parabolic 
brim (figs. 1 and 4). The genal spine is stated to be comparatively short and 
straight in the former, longer and curving slightly inwards in the latter form. 
In large specimens the thorax has 12 or 13 segments, the pleura terminating 
in very short spines, and the axial rings of the middle segments at least 
bearing long spines. The pygidium is small with two segments in the axis.

Horizon and Localities. — As far as known this form is in Sweden 
confined to the zone of Solenopleura brachymetopa (Andrarum limestone and 
the so-called Hyolithes limestone). —Scania: Andrarum (type locality); Gislövs­
hammar (boulder). — Öland: Degerhamn. — Västergötland: Munkesten, at 
Hunneberg; Hällekis, at Kinnekulle. — Jämtland: Siljeåsen. — Ångerman­
land: Aborrfallet. — Infrequent at the type locality.

Bornholm. — Krekling, Norway.
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Agraulos acuminatus (Angelin, 1851). :— PL 1, figs. 11_15.
1851. Proetus? difformis var. acuminatus Angelin, Pal. Svec., fasc. I, p. 22, pi. 18, fig. 7. (Crani- 

dium illustrated. Andrarum limestone. Andrarum, Scania.)
1854. Anomocare acuminatum (Angelin), Pal. Scand., fasc. II, p. 26, pi. 18, fig. 7. (Brief diagnosis 

of cranidium.)
1897. Proampyx acuminatus (Ang.), Freeh, Leth. geogn., 1, Leth. palaeoz., vol. 2, pt. 1, p. 66.

(Species selected as the type of an independent genus.)
1902. Agraulos difformis var. acuminata (Ang.), Grönwall, D. G. U., II. Ra:kke, no. 13, p. 161. 

(Comments on species from the Andrarum limestone on Bornholm.)

Remarks. — Only the cranidium is known. The brim is prolonged into 
a coarse cusp of variable length and, accordingly, the lateral outlines of the 
anterior portion of the cranidium are concave. In a side view the brim inclusive 
of the cusp is usually horizontal, sometimes curving slightly upwards. No 
specimen in hand definitely referable to this species has the cusp markedly 
longer than seen in the lectotype (fig. 13); the termination of the cusp is more 
or less blunt. Otherwise the species, so far as it is known, agrees with A. dif­
formis; thus, the occipital ring bears a small node and the test is punctate. 
The largest specimen unhesitatingly identifiable as acuminatus is 16 mm long 
inclusive of the cusp, and 14 mm broad across the palpebral lobes.

The reasons for retaining acuminatus in Agraulos are stated above (p. 3).
Horizon and Localities. ■— Zone of Solenopleura brachymetopa 

(Andrarum limestone). —Scania: Andrarum (type locality); Kiviks-Esperöd; 
Baskemölla; Gislövshammar (boring). — Västergötland: Hällekis, at Kinne- 
kulle. Jämtland: Fånån. — Ångermanland: Aborrfallet. — Fairly common 
in Scania.

Bornholm. — Krekling, Norway. — An imperfect cranidium from Bennett 
Island may belong to this or an allied form (Holm & Westergaard, 1930) and 
a similar form is known also from the Siberian mainland (Lermontova, 1940).

Agraulos anceps sp. n. — PI. 2, figs. 1—3.
1930. Agraulos acuminatus (Angelin), Holm & Westergaard, Mém. Acad. Sci. URSS, sér. 8, cl. 

phys.-mat., vol. 21, no. 8, pi. 4, fig. 15. (Cranidium illustrated. Andrarum limestone, Scania.)

Diagnosis. — Brim prolonged into a long cusp, in its distal portion 
slender and curving upwards; occipital ring bearing a stout spine; test (under 
the microscope) smooth and apparently compact.

Only the cranidium is known. Ihe form has earlier been identified as acumi­
natus though it is clearly distinct by having a strong occipital spine instead of 
a faint node, smooth instead of punctate test, and, probably, a longer and 
more slender frontal cusp. Otherwise anceps seems to agree with the preceding 
forms; it attains about the same size as does aculeatus. Pending additional 
and more complete material, it is provisionally placed in Agraulos.

Associated with the three preceding species at Andrarum, Scania; fairly 
infrequent. A defective cranidium from Aborrfallet, Ångermanland, probably 
belongs to this species.



Solenopleuridae Angelin, 1854.
Synonym: Liostracidae Angelin, 1854, partim.

Solenopleura Angelin, 1854.
Genotype: Calymene canaliculata Angelin, 18511, (selected by S. A. Miller,

1889).
Unfortunately Miller’s selection of type has been overlooked by subsequent 

authors, who, following Vogdes, 1890, regard S. holometopa as the type. These 
species are distinct in several features, the differences being mainly as follows: 
compared with holometopa, canaliculata has the axial lobe of the dorsal shield 
pronouncedly narrower than the pleural lobes; the glabella is shorter and its 
furrows are well impressed; in front of the glabella the brim is slightly depressed 
and flat, the border is widened backwards, and, accordingly, the marginal 
furrow makes a backward curve; the palpebral lobes are somewhat smaller and 
the ocular ridges are stronger and more transverse; the pygidium is larger with 
seven axial segments and five pairs of pleural ribs.

At first sight the dissimilarities enumerated seem to indicate that the forms 
should be regarded as generically distinct, an opinion voiced by Whitehouse 
(1939, p. 213). This author erected the new genus Asthenopsis (whose type 
is A. levior from the Australian Papyriaspis stage, approximately contempo­
raneous with the European zone of Paradoxides davidis) to receive those forms 
hitherto included in Solenopleura which differ from S. holometopa in having 
“a small, conical glabella, wider fixed cheeks and prominent preglabellar 
field”. Among European species referable to Asthenopsis were recorded S. 
brachymetopa, S. canaliculata, and the British S. applanata (Salter). However, 
the length of the glabella is a variable character, and specimens of brachymetopa 
and canaliculata exist in which the glabella is proportionately subequal in 
length to, or even slightly longer than, the glabella in occasional specimens of 
forms which, in general aspect, are more similar to S. holometopa, e. g. 5. buccu- 
lenta (pi. 3, fig. 3), nor is the brim shorter in the latter than in the two former. 
The glabella in the species included by Whitehouse in Asthenopsis is not more 
conical than in several species around holometopa and its breadth in relation 
to the breadth of the fixed cheeks is variable and in itself a poor generic crite­
rion in this as well as in several other groups of trilobites.

Other differences were not discussed by Whitehouse and no statement was 
made regarding the convexity of the dorsal shield of A. levior (except that the 
fixed cheeks are inflated and the thoracic pleura are markedly geniculate). 
Judging from the illustrations, the Australian form seems to be fairly flat. 
If this is true, it is in this feature distinct from Solenopleura (canaliculata as 
well as holometopa), the dorsal shield of which is highly convex and strongly 
arched down in front.

1 Professor Chr. Poulsen of Copenhagen has courteously called the present writer’s attention 
to Miller’s selection of genotype.

NON-AGNOSTIDEAN TRILOBITES OF THE MIDDLE CAMBRIAN OF SWEDEN. 7
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8 A. H. WESTERGÅRD.

Of the dissimilarities between canaliculata and holometopa mentioned above 
the backward expansion of the border in front of the glabella seems to be a 
rare feature in Solenopleura (in A. levior the border is of uniform thickness). 
In at least one other form, S. spissa Howell (1937) (though known for certain 
only from the cranidium probably a true Solenopleura) it is quite definite. This 
form differs from canaliculata, however, in its longer glabella extending to the 
marginal furrow, in which respect it agrees better with holometopa. Thus, the 
widened border — in Conocoryphidae believed to indicate generic significance 
(.Bailiaspis Resser) — seems to be of little taxonomic value in Solenopleura.

From what has been said above it may be gathered that the two genera in 
which Whitehouse proposed to break up Solenopleura, merge into each other 
in such a manner that they should be considered congeneric, though, possibly, 
the forms displaying a closer resemblance to holometopa than to canaliculata 
may be placed in a subgenus under Solenopleura. Not having had an oppor­
tunity to examine specimens of the genotype of Asthenopsis, it is difficult for 
the present writer to form a safe opinion of its taxonomic position; it seems to 
represent an independent genus in close proximity to Ptychoparia and Soleno­
pleura.

The very close resemblance of Solenopleura to the genera Ptychoparia Corda 
and Liostracus Angelin (i. e. L. aculeatus; cf. p. 21) was early recognized and 
later discussed at considerable length by Lake (1931) and Thoral (1948), who 
also reviewed older opinions on this subject. Additional material from Sweden, 
increasing our knowledge of earlier known species or belonging to hitherto 
undescribed forms, enables the present writer to contribute to the solving of 
the problem. In particular two forms of Solenopleura are of interest in this 
connection. Thus, S. holometopa humilis, to be described below, is of moderate 
convexity and has very shallow, scarcely impressed, dorsal furrows; and the 
free cheek of S. munsteri Strand, hitherto unknown, has a strong genal spine 
the outer margin of which is a direct continuation of the outer margin of the 
cheek, as in Ptychoparia. Except in the features mentioned, the former agrees 
so well with S. holometopa that it is awarded but subspecific rank; the cranidium 
of the latter is definitely of Solenopleura type and it is thus excluded from 
Ptychoparia; the great variability of the genal angles in Solenopleura indicates, 
too, that this character, at any rate in this group, is of very little taxonomic 
significance.1 If the generic reference of these forms is accepted, a revision of 
some details of the generic diagnosis of Solenopleura is necessary.

The dissimilarities between Solenopleura and Ptychoparia2 are not very con­
spicuous. In Solenopleura the cranidium is strongly arched down in front, in 
Ptychoparia it is flatter and scarcely arched down in front; in the former the 
glabellar furrows are very weak to moderately incised, in the latter they are 1 2

1 In the present writer’s opinion it is not reasonable to exclude e. g. Ellipsocepholus gennari 
Barr, and Asaphus platyurus Ang. from the genera in which they were originally placed, only 
because they bear genal spines.

2 Ptychoparia is poorly represented in Scandinavia, only two species, P. johnstrupi Grönwall 
(1902) and P. anderseni Henningsmoen (1952), being hitherto described.



strong. In both genera the anterior branches of the facial suture in reality have 
the same course, being, between the eyes and border, almost straight and 
about perpendicular to the margin, then curving abruptly inwards and cutting 
the border very obliquely; nevertheless, on a dorsal view of specimens retaining 
their original convexity the course is ostensibly distinct due to the differences 
in the arching down of the cranidium in front, in Solenopleura the branches 
being subparallel to the axial line or convergent, in Ptychoparia divergent. 
In Solenopleura the genal angles are strongly variable: angulate or rounded 
and with or without a short genal spine usually making an angle with the 
margin of the cheek, rarely strong and continuous with the margin; in Ptycho­
paria the genal angles are of the last-mentioned type. In Solenopleura the ter­
minations of the pleura are rounded, at least in the anterior and middle thoracic 
segments, in Ptychoparia they are pointed. In the pygidium no safe differences 
exist; usually it is smaller in Solenopleura than in Ptychoparia, in the genotypes 
the pygidia are subequal in size, however, the number of segments in the axis 
being six or seven in S. canaliculata and six to eight in P. striata.

Lake considered the most important differences ~tcr be those in the genal 
angles and the pleural terminations; the former are of little value, however, 
since the free cheek of 5. munsteri has proved to be of Ptychoparia type. The 
dissimilarities in the arching down of the cranidium in front and in the glabellar 
furrows seem to be more useful, though they may be more or less veiled in 
flattened specimens.

The dissimilarities between Solenopleura and Liostracus (as represented by 
L. aculeatus) are even less significant than those distinguishing the former from 
Ptychoparia.

Broadly speaking, the cephalon is more convex, the cranidium is more 
strongly arched down in front, the dorsal furrows are deeper, and, accordingly, 
the glabella is more strongly sunk between the cheeks, and the latter are more 
inflated in Solenopleura than in Liostracus. However, since forms congeneric 
with L. aculeatus exist which in these features agree fairly well with some forms 
of Solenopleura, none of the differences mentioned in itself is of decisive taxo­
nomic value. Thus, Lake’s statements that in Liostracus the glabella is not 
sunk between the cheeks and the latter not at all inflated but slope down from 
the glabella to the marginal furrow — which “is, perhaps, the most conspicuous 
difference of all” (p. 145) — apply to S. holometopa humilis as well as to some 
forms of Liostracus, but not very well to L. aculeatus, in which the glabella is 
slightly sunk between the faintly inflated cheeks. In Solenopleura the marginal 
furrow is deep, in Liostracus it is shallow, in the former the border is well con­
vex, in the latter fairly flat, particularly in the free cheeks, and in L. aculeatus 
it is upturned in front of the glabella. The genal angles show the same tendency 
to variation in both genera except that in no form of Liostracus known is the 
genal spine continuous with the margin of the cheek. In the thorax no safe 
dissimilarities seem to exist; the number of segments, which varies somewhat 
in both groups, normally seems to be fourteen in Solenopleura, and this is the 
number in L. aculeatus too. In the pygidium there appears to be a slight dif-
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ference, the interpleural grooves on the lateral lobes being less pronounced in 
Solenopleura than in Liostracus.

In Solenopleura the test is usually distinctly granulate, in Liostracus it is 
apparently smooth. In the former genus the grains are usually of various sizes, 
the larger ones scattered and visible to the naked eye and the smaller ones 
close-set and discernible only under a lens, but forms occur, e. g. S. brachymetopa 
alutacea, in which the granulation is imperceptible without magnification. In 
IJostracus the cephalon is sometimes smooth even under the microscope, 
but in all the congeneric species treated in the present paper of which thorax 
and pygidium are known, these parts of the shield prove to be granulate at a 
more or less strong magnification.

From the above statements it will appear that the dissimilarities between 
Solenopleura and Liostracus are fairly inconspicuous, as was emphasized also 
by Lake and Thoral and, evidently, the generic reference of several imperfectly 
known forms must be uncertain. Thoral (1948, p. 68) schematically defined 
Liostracus thus: “un Solenopleura å limbe plat, joues peu convexes et test lisse”, 
which, broadly speaking, is correct but can scarcely be said to have general 
validity. In fact, the groups merge into each other in such a manner that it 
may even be questioned whether they should be considered generically distinct. 
At any rate, if L. aculeatus is maintained as the type of an independent genus, 
it is necessary, for reasons stated below, to give it a new generic name, here 
proposed to be Parasolenopleura (cf. p. 21).

Generic diagnosis of Solenopleura. — Dorsal shield ovate, of high 
convexity.

Cephalon about semicircular, strongly arched down in front. Glabella some­
what conical, fairly short, rarely extending to the border, with very weak to 
moderately incised furrows. Dorsal furrows usually deep, sometimes shallow. 
Occipital ring well-defined, bearing a faint to prominent node. Brim in the axial 
region usually gently convex, sometimes slightly depressed and flat. Marginal 
furrow definite; border convex. Cheeks more or less inflated. Palpebral lobes 
rather small, central or slightly approximated to the posterior margin; ocular 
ridges obsolete to definite. Anterior branches of the facial suture between the 
eyes and marginal furrow practically straight and about perpendicular to the 
margin, then curving forwards—inwards and cutting the border very obliquely 
(in a dorsal view of specimens retaining their original convexity subparallel 
to the axial line or converging); posterior branches gently sigmoid, cutting the 
posterior margin at a short distance within the genal angles. Genal angles 
rounded or quite angulate, with or without genal spines, which usually are 
short and make an angle with the outline of the cheek, exceptionally stout and 
continuous with the outline.

Thorax of 14 segments (in some species); pleura deeply furrowed, strongly 
geniculate, with rounded extremities at least in the anterior and middle segments.

Pygidium of variable size, with three to seven segments in the axis and one 
to five well-defined ribs on the pleural lobes, wanting a definite border.
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Test granulate, usually with scattered larger grains visible to the naked eye 
and close-set very small grains discernible only at some magnification.

Solenopleura s. str. seems to be confined to the Middle Cambrian; in Scandi­
navia it appears in the zone of Ptychagnostus (Triplagn.) gibbus and ranges into 
the zone of Solenopleura brachymetopa, in which it attains its acme. Members 
of the genus are known from Europe, the American basin of the Acado-Baltic 
province, Siberia (and, possibly, NovayaZemlya, NW Greenland, and N New­
foundland).

Solenopleura munsteri Strand, 1929. — PI. 2, figs. 6—10.
1879. Solenopleura parva(?) Linnarsson, S. G. U., ser. C, no. 35, p. 15, pi. 1, fig. 20. (Only the 

pygidium.)
1929. Solenopleura munsteri Strand, Norsk Geol. Tidsskr., vol. 10, p. 352, pi. 2, figs. 12, 13, 14?, 

15—18. (Cranidium and pygidium described and illustrated. Zone of Ctenocephalus exsulans 
and immediately overlying strata. Mjösen and Oslo districts, Norway).

Description. — Cranidium highly convex, ratio of length of breadth 
about 1 : 1.5. Glabella broad, with gently convex sides, moderately tapering, 
rounded in front, sunk between and rising above the cheeks; three pairs of 
lateral furrows, the posterior pair well-defined, curving backwards, and ex­
tending almost to the occipital furrow, the anterior pair faint, short, nearly 
transverse. Dorsal furrows deep, fairly narrow. Occipital furrow pronounced, 
curving slightly forwards in the middle. Occipital ring somewhat expanded in 
the middle, with a small prominent node (damaged in the specimen fig. 6). 
Brim in front of the glabella slightly depressed, gently arched or nearly flat, 
at the axial line subequal in length to the border. Border thick, convex. Mar­
ginal furrow shallow in the middle, impressed at the sides. Fixed cheeks in a 
section across the palpebral lobes convex, a little more than half as broad as 
the glabella. Palpebral lobes of normal size for the genus, somewhat upturned, 
situated at subequal distance from the anterior and posterior margins of the 
cephalon. Ocular ridges faint (on specimens retaining the.test). Posterior limb 
about four-fifths as wide as the occipital ring. Anterior branches of the facial 
suture between the eyes and marginal furrow almost straight and perpendicular 
to the margin, in a dorsal view of specimens retaining their original convexity 
subparallel to the axial line; posterior branches curving outwards—backwards, 
slightly sigmoid, cutting the posterior margin a short distance within the genal 
spine. Free cheek fairly arched, with a well-defined marginal furrow; ocular 
platform twice as broad as the convex border; genal angle prolonged into a 
stout spine whose outer margin is continuous with the margin of the cheek, 
about half as long as the cheek proper.

Thorax unknown.
Pygidium arched, somewhat less than twice as broad as long, with strongly 

curved anterior margin. Axis prominent, tapering, with five segments, termi­
nating in a broad and low ridge abruptly sloping to the margin. Pleural lobes 
with three pairs of ribs not extending quite to the margin; interpleural grooves, 
well-defined on the first pair of ribs. No definite border.
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Test granulate, with scattered larger grains and close-set smaller grains (the 
latter visible under a low-power lens). The pygidium wants the larger grains.

Size. — The largest cranidium in hand is 18 mm long (the largest cranidium 
recorded by Strand is 4 mm longer).

Remarks. — The above description is founded on two cranidia, two free 
cheeks, and one pygidium, all retaining the test and their original convexity, 
collected from a thin stratum of a greenish-gray glauconitic impure limestone 
at Oltorp, Västergötland, yielding no other form to which the free cheek and 
pygidium might be referable.

Thanks to the courtesy of Dr. Strand and Dr. Henningsmoen the present 
writer has had the opportunity of examining the specimens of S. munsteri 
illustrated by the former author. According to the original description the eyes 
are approximated to the posterior margin of the cranidium. However, as far 
as can be concluded from the defective specimens, the lobes seem to be placed 
about in the middle of the cheeks as in the Swedish form, which also in other 
features agrees so well with the holotype that it is identified with Strand’s 
species.

S. munsteri is the only form with the free cheek of Ptychoparia type known 
to the present writer which may be referable to Solenopleura (cf. p. 8).

The pygidium (fig. 8) associated with the cranidium (fig. 6) is like the pygi­
dium by Strand tentativily included in munsteri except in the number of seg­
ments in the axis -— five in the former and six in the latter •— a difference 
which in itself is of little significance. It is not distinguishable from the pygi­
dium which Linnarsson with some hesitation referred to 5. parva but which 
apparently belongs to munsteri.

S. munsteri seems to be most closely allied to S. parva (with which it is asso­
ciated in the Scanian Exsulans limestone). In the cranidium no very significant 
dissimilarities exist. The differences in the free cheek are conspicuous, how­
ever, the cheek of the former being proportionately broader and the genal spine 
stouter and continuous instead of making an angle with the margin. Further­
more, munsteri attains a size twice as large as parva.

Horizon and Localities. — Zone of Ptychagnostus (Triplagn.) 
gibbus (Exsulans limestone in Scania). — Scania: Brantevik; Gislövshammar 
(boulder). — Västergötland: Oltorp, 18 km E of Falköping; Byklev (lowest 
stinkstone bed), at Hunneberg. — Östergötland: Tornby (boring); Berg (boul­
der) . — Infrequent in Sweden.

Mjösen and Oslo districts of Norway.

Solenopleura parva Linnarsson, 1879. — PL 2, figs 11—13.
1879. Solenopleura parva Linnarsson, S. G. U., ser. C, no. 35, p. 14, pi. 1, figs 16—19. Cranidium 

described and illustrated; the pygidium, fig. 20, tentatively included in this species, belongs 
to S. munsteri. Exsulans limestone. Gislöv (= on the shore 1 km S of Brantevik) and other 
localities in Scania.)

1902. Solenopleura parva Linnarsson, Grönwall, D. G. U., II. Raskke, no. 13, p. 151. (Remarks 
on species from Bornholm; no illustration.)

1929. Solenopleura parva Linnarsson, Strand, Norsk Geol. Tidsskr., vol. 10, p. 353, pi. 2, fig. 21. 
(Remarks on species, cranidium illustrated. Mjösen and Oslo districts.)



Description. -—- Cranidium highly arched, length about two-thirds 
of the breadth. Glabella somewhat tapering, evenly rounded in front, slightly 
sunk between and rising above the cheeks; glabellar furrows three pairs, faint, 
sometimes marked only as smooth interruptions in the ornamentation of the 
test. Dorsal furrows well impressed throughout, rarely deepening into a faint 
pit at the axial line. Occipital furrow well impressed, narrow, straight; occipital 
ring, more or less expanded in the middle, with a faint node usually visible 
also on internal casts. Brim in front of the glabella gently arched, at the axial 
line slightly depressed and subequal in length to or shorter than the border. 
Border fairly thick, convex. Marginal furrow definite throughout. Fixed cheeks 
inflated, in a section across the palpebral lobes about two-thirds as broad as 
the glabella. Palpebral lobes of normal size for the genus, upturned, incon­
siderably approximated to the posterior margin; palpebral furrow definite. 
Ocular ridges imperceptible or weak, on internal casts sometimes quite definite. 
Posterior limb about three-fourths as wide as the occipital ring. Facial suture 
of the type characteristic of the genus, but the anterior branches directed 
slightly more forwards than is usually the case. •—Free cheek narrow, moderate­
ly arched, with a convex border almost as broad as the ocular platform and 
a broad marginal furrow; genal spine coarse and short, forming a blunt angle 
with the lateral margin of the cheek.

Thorax and pygidium unknown.
Test with close-set very fine granules invisible to the naked eye and scattered 

somewhat larger grains, the latter of varying frequency, sometimes almost 
wanting.

Size. — A small form, the cranidium rarely attaining 12 mm in length; 
the holotype, fig. 11, is 6.6 mm long and 9.2 mm broad.

Remarks. — The size of the pygidium alone, which Linnarsson1 tenta­
tively referred to S. parva, is against its reference to this species; it agrees with 
the pygidium of the associated S. munsteri. Probably the pygidium of parva 
is very small, which may explain why it has been overlooked despite the 
cranidium being common.

S. parva displays close resemblance to S. munsteri, q.v.
Horizon and Localities. — Zone of Ptychagnostus (Triplagn.) gib- 

bus (Exsulans limestone). — Scania: Gislövshammar (boring); Brantevik (type 
locality); Kiviks-Esperöd; Andrarum; S. Sandby. — Öland: on the shore 4.5 
km S of Mörbylånga. — Jämtland: Prästnäset, NW of Sunne church; Vedjeön 
(boulder). — Common in the Exsulans limestone in Scania.

Bornholm. — Oslo and Mjösen districts of Norway.

Solenopleura bucculenta Grönwall, 1902. — PI. 3, figs 1—3.
1902. Solenopleura bucculenta Grönwall, D. G. U., II Rsekke, no. 13, p. 152, pi- 4> tig. 18. (Crani- 

dium described and illustrated. Zones of Paradoxides davidis and P. forchhammeri. Bornholm.)

1 Linnarsson’s figure of the pygidium is not very good: the specimen proves that the third axial 
ring is shorter than the second and the terminal portion of the axis is longer than the third ring. 
A very faint transverse furrow on the terminal portion indicates five segments in the axis.

NON-AGNOSTIDEAN TRILOBITES OF THE MIDDLE CAMBRIAN OF SWEDEN. 13



14 A. H. WESTERGÅRD.

Description. — Only the cranidium is known for certain. It is greatly 
convex, ratio of length and breadth about i : 1.3 (in specimens apparently 
retaining their original convexity). Glabella comparatively short, half as long 
as the cranidium or inconsiderably longer, deeply sunk between and rising 
above the cheeks, gently constricted at the rear, slightly tapering, rounded in 
front. Two or three pairs of oblique lateral furrows, the posterior pair distinct, 
the anterior pairs faint to almost imperceptible even on internal casts. Dorsal 
furrows deep and broad at the sides, shallower and narrower in front of the 
glabella, at the axial line deepening into a pit usually visible on the test and 
distinct on internal casts. Occipital furrow well-defined, curving slightly for- 
w ar(is in the middle, occipital ring expanded in the middle, bearing a prominent 
blunt node. Brim in front of the glabella gently convex, at the axial line sub­
equal in length to the border or somewhat longer. Border thick, highly convex; 
marginal furrow well-defined. Fixed cheeks strongly inflated, in a section across 
the palpebral lobes about three-fourths as broad as the glabella. Palpebral 
lobes of moderate size, upturned; palpebral furrow well impressed. Ocular 
ridges imperceptible on the test, rarely indicated on internal casts. Posterior 
limb subequal in width to the occipital ring, sloping gently to the dorsal furrow 
and almost vertically in its extremity. Facial suture running as in S. holometopa.

Test granulate, with the granules in various specimens somewhat varying 
in size and frequency, usually visible also on internal casts; under the micro­
scope the space between them is very finely granulate or shagreened; the 
bottom of the furrows is smooth.

Size. The largest cranidium in hand is ix. 5 mm long (a specimen recorded 
by Grönwall from Bornholm is 2 mm longer).

Remarks and Affinities. — The above description is founded on 
18 cranidia from Andrarum and Gislöv.

S. bucculenta has deeper and broader dorsal furrows and more strongly 
inflated fixed cheeks than any other Scandinavian congeneric form. In so far 
as it is known it is most like S. holometopa. Besides the dissimilarities just 
mentioned it differs in having shorter glabella, a thicker and more swollen 
border, a more expanded occipital ring, and a coarse prominent occipital node.

A cranidium from the Rushton area, Shropshire, determined as S. cf. buccu­
lenta by Cobbold (1934), appears to be too imperfect for a safe specific identifi­
cation. At any rate it does not seem to be identical with the Scandinavian 
form since the test is stated to lack the larger grains.

Horizon and Localities. -— Zone of Solenopleura brachymetopa 
(the so-called Hyolithes limestone and Andrarum limestone). — Scania: Andra­
rum; Gislöv (boulder). Fairly infrequent.

Bornholm (zones of Paradoxides davidis and P. forchhammeri). — Czarnocki 
(1927, p. 9) recorded this species from St. Croix, Poland.

Solenopleura holometopa (Angelin, 1851). — PI. 4, figs. 1_8.
1851. Calymene holometopa Angelin, Pal. Svec., fasc. I, p. 23, pi. 18, figs. 8, 8 a. (Indifferent'diag- 

nosis; cephalon, pygidium, and hypothetical thorax illustrated. Andrarum limestone. Andra- 
rum, Scania.)



1854. Solenopleura holometopa (Angelin), Pal. Scand., fasc. II, p. 26, pi. 18, figs. 8, 8 a. (New 
generic name and amended diagnosis.)

1878. Solenopleura holometopa (Angelin), Brögger, Nyt Mag. Naturvid., vol. 24, p. 53 (37), pi. 3, 
fig. 9. (Pygidium illustrated. Paradoxides forchhammeri beds. Krekling, Norway.)

1902. Solenopleura holometopa (Angelin), Grönwall, D. G. U., II. R®kke, no. 13, p. 155, pi. 4, figs.
20, 21, 23. (Description and figs, of cranidium. Andrarum limestone. Bornholm.)

1913. Solenopleura holometopa (Angelin), Walcott, Res. in China, p. 167, pi. 17, figs. 12, 12 a—c. 
(Figs, of cranidium and defective free cheek from the type locality.)

Description. — Dorsal shield elongated ovate, strongly convex.
Cranidium about one and a half times as broad as long, somewhat narrower 

in young than in full-grown specimens. Glabella long, not touching the marginal 
furrow, moderately tapering, rounded in front, sunk between, and rising high 
above, the cheeks; two or three pairs of faint oblique lateral furrows, often 
indicated only as smooth lines on the granulate test, sometimes almost indis­
cernible even on internal casts. Dorsal furrows deep at the sides, shallow in 
front of the glabella, rarely deepening into a small pit at the axial line. Occipital 
furrow straight or nearly so, deeper and narrower at the sides than in the middle; 
occipital ring slightly expanded in the middle, with a faint to obsolete node. 
Brim in front of the glabella slightly depressed, flat, varying in sag. length, 
being a little longer than, or less than half as long as, the border, at the sides 
arching strongly down. Border of moderate thickness, convex; marginal furrow 
well impressed. Fixed cheeks inflated, in a section across the palpebral lobes 
two-thirds to three-fourths as broad as the glabella. Palpebral lobes of moder­
ate size, situated about at the middle of the cheeks, slightly upturned; pal­
pebral furrow definite. Ocular ridges faint or almost effaced on specimens re­
taining the test, oblique. Posterior limb less wide than the occipital ring, in its 
extremity sloping almost vertically. Anterior branches of the facial suture 
between the eyes and marginal furrow nearly straight, gently curving forwards, 
almost perpendicular to the margin, cutting the border very obliquely, and 
reaching the margin a short distance from the axial line; posterior branches 
forming an evenly arcuate curve, cutting the posterior margin close to the 
genal angle. Free cheek broad, fairly convex, semicircular in outline; border 
convex, marginal furrow broad and deep; genal angle rounded, in young spec­
imens displaying a small spine abruptly projecting from the margin, in full- 
grown specimens reduced to a diminutive point or atrophied. The free cheek 
in situ takes a nearly vertical position.

Number of thoracic segments unknown. Dorsal furrows definite though not 
impressed. Axis prominent, narrower than the occipital ring, slowly tapering, 
occupying nearly one-third the total breadth (in projection); axial rings wanting 
a median node or spine. Pleura straight, horizontal between the dorsal furrow 
and fulcrum, then bent down almost at right angles. Fulcrum situated at the 
middle of the pleuron in the anterior segments, approximated to the dorsal 
furrow in the posterior segments. Pleural furrow deep and fairly broad; termi­
nations of pleura apparently blunt.

Pygidium small, strongly convex, about twice as broad as long. Axis promi­
nent, occupying about one-third the total breadth, with three to four segments, 
not extending quite to the margin. Pleural lobes arched, with one pair of ribs;

t3—530755-
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interpleural grooves faint or obsolete. Border usually imperceptible, sometimes 
very faintly indicated, narrow; posterior margin evenly curved.

Test thick; surface granulate, with scattered larger grains — often discernible 
also on internal casts — and crowded microscopic grains.

Size. — The largest cranidium in hand is 21 mm long and 32 mm broad, 
the largest pygidium zo. 5 mm long and 19 mm broad.

Remarks. — The above description is based on a large material from the 
type locality.

The species varies in the convexity of the cranidium and the depth of the 
furrows. The brim is sometimes very short at the axial line, but in no specimen 
present do the preglabellar and marginal furrows coincide, as stated by Grön- 
wall and Lake.

In the thorax the pleural furrows in specimens retaining the test are narrow 
and shallow at the dorsal furrows and increase in depth and breadth to the 
fulcrum, in internal casts the furrows are deep and broad throughout.

The ornamentation of the test varies as regards the frequency of the larger 
granules in various specimens as well as in various parts of the dorsal shield 
of one specimen; as a rule the granules are fairly dense but sometimes sparse, 
on the glabella sometimes very sparse and on the pygidium usually absent.

Matthew s (1888, p. 153) surmise that Angelin may have referred the pygi­
dium of S. holometopa to S. brachymetopa and vice versa is disproved by com­
plete specimens of the latter form.

S. holometopa compares closely with S. conifrons sp. n. and S. bucculenta, q.v.
Horizon and Localities.-— Zone of Sol. brachymetopa (Andrarum 

limestone). — Scania: Gislövshammar (boring); Kiviks-Esperöd; Andrarum 
(type locality); S. Sandby (boring). — (? Västergötland: Ödegården.) Common 
at the type locality.

Bornholm. — Krekling, Norway.

Solenopleura holometopa humilis subsp. n. — PI. 4, figs. 9 a—c.
Diagnosis. ■— Distinct from S. holometopa by lower convexity of crani­

dium, very shallow dorsal furrows, cheeks in a transverse section across the 
palpebral lobes inconsiderably or not at all inflated and, accordingly, the gla­
bella not sunk between the cheeks.

Only the cranidium is known. It cannot be doubted but that the characters 
mentioned are primary and not caused by adventitious agencies. Otherwise 
the form, so far it is known, agrees with 5. holometopa. Although the latter 
varies in the convexity of the cranidium and the depth of the dorsal furrows 
there has not been observed a continuous series of intermediate links connecting 
the subspecies to the typical holometopa. — In its relatively low convexity 
and shallow dorsal furrows the form resembles 5. conifrons sp. n. but it is clearly 
distinct by having a wider glabella and narrower fixed cheeks.

Associated with S. holometopa at Andrarum, Scania. Rare.



NON-AGNOSTIDEAN TRILOBITES OF THE MIDDLE CAMBRIAN OF SWEDEN. 17

Solenopleura conifrons sp. n. — PI. 4, figs. 10 a—d.
1902. Solenopleura acadica Whiteaves MS. var. elongata Matthew, Grönwall, D. G. U., II. Riekke, 

no. 13, p. 156 pi. 4, fig. 19. (Cranidium described and illustrated. Andrarum limestone. Born­
holm.)

?i934. Solenopleura acadica Whiteaves MS. var. elongata Matthew, Cobbold & Pocock, Phil. 
Trans. Roy. Soc. London, ser. B, vol. 223, p, 362, pi. 42, fig. 17. (Cranidium described and 
illustrated. Paradoxides bohemicus salopiensis fauna. Rushton area, Shropshire.)

Diagnosis. — Cranidium arched in transverse as well as longitudinal 
direction. Glabella conical, slightly more than half as broad in front as at the 
base, rounded in front, of fairly low convexity, rising slightly above, and 
somewhat sunk between, the cheeks; two pairs of definite and one anterior 
pair of very weak oblique lateral furrows (on the internal cast). Dorsal furrows 
narrow and fairly shallow. Brim in front of the glabella slightly depressed, 
almost flat, longer than, or subequal in length to, the convex border. Fixed 
cheeks in a transverse section across the palpebral lobes subequal in breadth to 
the glabella and nearly horizontal or somewhat arched. Posterior limb as wide 
as the occipital ring. Test granulate, with scattered larger grains (barely visible 
to the naked eye) and close-set microscopic granules.

The largest cranidium in hand, holotype, is 14 mm long and about 24 mm 
broad.

Remarks and Affinities. — Four defective cranidia have been 
found. This Scanian form agrees with the specimen from Bornholm mentioned 
above except that a weak constriction of the glabella immediately in front of 
the posterior pair of glabellar furrows visible in the latter is scarcely perceptible 
in the former. None of the specimens shows any trace of an occipital node.

With some hesitation Grönwall identified this form with S. acadica elongata. 
Judging from Matthew’s description and illustration of the latter they seem to 
be distinct: in the Canadian form the glabella is nearly parallel-sided and about 
one and a half times as long as it is wide, the posterior limb is markedly wider 
than the occipital ring, and "the surface of the test of the glabella, occipital 
ring, and anterior marginal fold has fine granulations; but on the fixed and 
movable cheek it has a strongly pitted surface” (p. 158). The English form, 
by Cobbold identified with the Canadian, is stated to agree more closely with 
GrönwalTs description than with that given by Matthew. The form is said to 
differ from Gronwall’s description in having a well-defined occipital node, and 
the ornamentation of the test is in agreement with Matthew’s description. 
Thus, it does not seem to be identical with conifrons. Furthermore, the English 
as well as the Canadian form occurs at a lower horizon than does the Scan­
dinavian.

S. conifrons compares fairly well with 5. holometopa, in particular the sub­
species humilis, q.v.

Horizon and Localities. — Associated with S. holometopa, An­
drarum, Scania. Apparently rare.

Bornholm.
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Solenopleura brachymetopa (Angelin, 1851). —• Pl. 3, figs. 4_10.
1851. Calymene brachymetopa Angelin, Pal. Svec., fasc. I, p. 23, pl. 19, figs 1, 1 a (Indifferent diag­

nosis and rough figures of cephalon, pygidium, and hypothetical thorax. Andrarum lime- 
stone. Andrarum, Scania.)

1854. Solenopleura brachymetopa (Angelin), Pal. Scand., fasc. II, p. 27, pl. 19, figs. 1, 1 a (New 
generic name.)

1878. Solenopleura brachymetopa (Angelin) var. alutacea Brögger, Nyt Mag. Naturvid., vol. 24, 
P- 51 (35), pl- 3> figs. 8, 8 a—b. (Description and figs, of cranidium with attached defective 
thorax, and detached pygidium. Oslo district, Norway.)

1902. Solenopleura brachymetopa (Angelin), Grönwall, D. G. U., II. Rajkke, no. 13, p. 153, pl. 4, 
figs. 15, 22. (Description and figs, of cranidium. Bornholm.)

Description. — Dorsal shield ovate, strongly convex; breadth across 
the thorax slightly more than half the total length (in specimens apparently 
retaining their original convexity).

Cephalon semicircular in outline. Glabella rather short, slightly tapering, 
more or less rounded or, sometimes, truncate in front, deeply sunk between 
the cheeks, about as high as the latter or a little higher. Three pairs of oblique 
lateral furrows, the posterior pair well impressed, the anterior pair weak or 
imperceptible even on internal casts. Dorsal furrows very deep at the sides, 
shallower but quite definite in front of the glabella. Occipital furrow pro­
nounced, straight; occipital ring almost equal in sag. length throughout, with a 
faint median node. Brim in front of the glabella moderately convex, at the 
axial line subequal in length to the border. Border fairly thick, strongly convex. 
Marginal furrow well-defined. Fixed cheeks in a section across the palpebral 
lobes inflated, nearly as broad as the glabella. Palpebral lobes small, slightly 
approximated to the posterior margin and situated opposite to the last but 
one pair of glabellar lobes, upturned or horizontal. Ocular ridges faint, oblique. 
Posterior limb a little wider than the occipital ring. Anterior branches of the 
facial suture straight between the eyes and marginal furrow, perpendicular 
to the margin, in a dorsal view of specimens retaining the original convexity 
subparallel to the axial line or slightly converging; posterior branches bent 
strongly outwards and cutting the posterior margin at the drawn out marginal 
furrow. Free cheek broad, moderately convex, with a prominent broad border 
which is truncate or faintly concave at the rear; genal angle strictly angular, 
sometimes pointed but wanting a spine.

Thorax of fourteen segments, like the thorax of S. holometopa.
Pygidium moderately convex, about twice as broad as long. Axis prominent, 

with three to five segments, tapering, not extending quite to the margin. 
Pleural lobes arched, with three pairs of well-defined ribs; interpleural grooves 
effaced. Border usually absent, sometimes very faintly indicated, particularly 
on internal casts.

Test granulate, with close-set minute granules visible under the microscope 
and scattered somewhat larger granules of varying frequency, sometimes 
very sparse, particularly on the pygidium. Surface of internal casts very finely 
punctate, often with the larger granules perceptible.

Size. — As a rule the cranidium is less than 15 mm long; the largest speci­
men in hand is 18 mm, indicating a total length of about 65 mm.



Remarks and Affinities. — The above description is based on a 
large material from the type locality. Specimens with the free cheeks in situ 
are present. Owing to the thickness of the test, specimens retaining it and 
internal casts look rather different, all furrows on the latter being markedly 
deeper and broader than on the former.

S. brachymetopa alutacea Brögger differs from the typical brachymetopa in 
wanting the coarser granules on the test which, as stated above, is a variable 
character; otherwise no dissimilarities exist. The subspecies is fairly common 
at Andrarum and Grönwall recorded it from Bornholm. — (On the other hand, 
S. brachymetopa nuntia Grönwall from the Paradoxides davidis zone on Born­
holm deserves specific rank. It differs clearly from brachymetopa in the pal­
pebral lobes being approximated to the anterior instead of to the posterior 
margin, and, accordingly, the ocular ridges are almost transverse, and the 
posterior branches of the facial suture curve more strongly backwards.)

S. brachymetopa differs from the genotype mainly in the following respects: 
the glabella is broader, the border does not expand backwards in front of the 
glabella, the palpebral lobes are approximated to the posterior margin of the 
cranidium and in consequence of this the ocular ridges are more oblique, the 
pygidium is smaller, and the granulation of the test is less coarse.

Whitehcuse included S. brachymetopa in his genus Asthenopsis (cf. p. 7).
Horizon and Localities. — Zone of Solenopleura brachymetopa 

(Andrarum limestone and Exporrecta conglomerate). — Scania: Gislövs- 
hammar (boring); Baskemölla; Kiviks-Esperöd; Andrarum (type locality); S. 
Sandby (boring). — Öland: on the shore NW of Ventlinge church; Degerhamn. 
.— Västergötland: Ödegården; Djupadalen, 6 km E of Falköping; lorbjörn- 
torp; Hällekis and other localities at Kinnekulle; Byklev and Munkesten, at 
Hunneberg. — Jämtland: Vedjeön; Hillsand; Siljeåsen. -— Ångermanland: 
Brattbäcken; Karbäcken; Aborrfallet. — It is one of the most common species 
in the Andrarum limestone in Scania.

Bornholm. — Oslo and Mjösen districts, Norway. — Czarnocki (1927, p. 9) 
recorded this form from St. Croix, Poland. —- According to Cobbold (i934> P- 
365) the type form probably occurs in the Rushton area, Shropshire, England.

Solenopleura canaliculata (Angelin, 1S51). — PL 5. f>gs- 1—5-
1851. Calymene canaliculata Angelin, Pal. Svec., fasc. I, p. 23, pi. 18, figs. 9, 9 a. (Indifferent diag- 

nosis, figs, of cephalon, pygidium, and hypothetical thorax. Andrarum limestone. Andrarum 
Scania.)

1854. Solenopleura canaliculata (Angelin), Pal. Scand.,fasc. II, p. 27, pi-18, figs. 9, 9 a. (New generic 
name; unchanged specific diagnosis.)

1902. Solenopleura canaliculata (Angelin), Grönwall, D. G. U., II. Raikke, no. 13, p. I5G P1* 4, 
figs. 16, 17. (Remarks on species and figs, of cranidium from the Andrarum limestone on 
Bornholm.)

NON-AGNOSTIDEAN TRILOBITES OF THE MIDDLE CAMBRIAN OF SWEDEN. ig

Description. — Cranidium convex, strongly arched down at the sides 
and in front, about half as long as broad; anterior outline faintly convex, in 
front of the glabella straight or, rarely, tending to become concave. Glabella 
rather short, slightly tapering, rounded to nearly truncate in front, sunk
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between and subequal in height to the cheeks; two pairs of oblique lateral 
furrows quite definite on specimens retaining the test, a third anterior pair 
sometimes perceptible on internal casts. Dorsal furrows deep and broad at the 
sides, not impressed in front of the glabella. Occipital furrow well-defined, 
usually straight, sometimes curving forwards in the middle; occipital ring 
moderately expanded in the middle, bearing a small node. Brim in front of the 
glabella depressed and flat, at the axial line equal in length to the border or 
definitely shorter. Border convex, expanding backwards in the middle. Marginal 
furrow deep at the sides, not impressed in front of the glabella. Fixed cheeks 
in a section across the palpebral lobes gently arched or flat, somewhat broader 
than the glabella. Palpebral lobes small, upturned, situated in the middle of 
the cheeks. Ocular ridges well-defined, gently curved to straight, almost trans­
verse. Posterior limb markedly broader than the occipital ring, in its exterior 
portion sloping strongly down. Anterior branches of the facial suture between 
the eyes and marginal furrow straight or nearly so and perpendicular to the 
margin, cutting the border very obliquely; posterior branches running in an 
almost straight line outwards to the border, then curving abruptly backwards.

Free cheek broad, arched, with a convex border one-third as broad as the 
ocular platform and a deep and broad marginal furrow. Genal angle unknown. 

Thorax unknown.
Pygidium large, about half as long as broad, arched. Axis prominent, occu­

pying about one-fourth of the total breadth, slightly tapering, extending almost 
to the margin, composed of six or seven segments. Pleural lobes with four or 
five pairs of ribs extending not quite to the margin; pleural furrows deep, inter­
pleural grooves obsolete. No definite border; margin behind the axis gently 
indented or straight.

Test with large tubercles of varying sizes on all prominent parts, between 
the tubercles and in the furrows under the microscope finely and closely granu­
late. On internal casts the tubercles are quite definite and the surface is other­
wise very faintly punctate.

Size. The largest cranidium in hand is 30 mm long, the largest pygidium 
12.5 mm long and 27 mm broad.

Remarks. — Angelin’s specimens left are very fragmentary; the defective 
cranidium fig. 1 — by Angelin himself marked as No. 1 (the largest) of his 
specimens of this species and equal in size to his illustration — is selected as 
lectotype.

In Angelin s restored figure the genal angle is blunt; however, judging from 
his material left it seems questionable whether he had the opportunity of 
studying the genal angle. In so far as the free cheek is known it resembles the 
cheek of S. brachymetopa.

In the backward expansion of the border in front of the glabella our species 
is like S. spissa Howell (1937) from the late Middle Cambrian of Vermont, 
which differs in having a long glabella extending all the way to the marginal 
furrow.

Horizon and Localities. — Zone of Solenopleura brachvmetopa



(Andrarum limestone). — Scania: Andrarum (type locality). — Jämtland: 
Kläppe, parish of Marby (teste Thorslund). —r Infrequent.

Bornholm.
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Parasolenopleura nom. nov.
Synonym: Liostracus Angelin, 1854. partim.
Genotype: Calymene aculeata Angelin, 1851-

In the genus Liostracus Angelin included L. aculeatus (Ang.), L. muticus 
Ang. [— Ellipsocephalus liostracus (Ang.)], and L. costatus Ang., all three 
of them based on poor fragments and for a long time imperfectly known. The 
genotype is L. costatus, definitively selected by Linnarsson in 1873. Unfortu­
nately, on account of the erroneous presumption that L. costatus at that time 
was not recognized as a valid species by the Scandinavian authors, Matthew 
(1888, p. 135) rejected Linnarsson’s designation and assigned L. aculeatus as 
the type, which has been accepted by practically all subsequent extra-Scandi­
navian authors. Furthermore, Liostracus Angelin, is a younger homonym,- 
since Leiostracus was used by Albers in 1850 as the generic name for a gastio- 
pod. Because of that Raymond (1937. P-1106) proposed the new name Andra- 
rina “vice Liostracus Angelin”, hence it follows that the genotype of Andrarina 
is L. costatus, not L. aculeatus as stated by Raymond.1 These species are gener- 
ically distinct, which was recognized long ago and is quite clear since the 
entire dorsal shield of both is now known. Thus, if L. aculeatus is regarded as 
the type of an independent genus (or a subgenus under Solenopleura), it must 
receive a new generic (or subgeneric) name. The writer proposes the new name 
Parasolenopleura and the species should be called Parasolenopleura aculeata 
(Angelin, 1851).

As stated above, Parasolenopleura is very similar to Solenopleura. Broadly 
speaking, the differences are as follows: in Parasolenopleura the dorsal shield is 
less convex and less arched down in front, the cheeks are less inflated, the 
dorsal and marginal furrows are shallower, the border is less convex and espe­
cially in the cheeks flat or nearly so, in the pygidium the interpleural grooves 
on the pleural lobes seem to be somewhat more pronounced, and the test is 
smooth to the naked eye but under the microscope, in particular on thorax and 
pygidium, finely granulate. These characters vary in both groups, however, 
and none of them alone is a reliable distinctive criterion, but in various com­
binations they seem to be useful to keep the groups apart. Thus Parasoleno­
pleura is awarded generic rank.

Representatives of the genus occur in the early and mediaeval Middle Cam­
brian in Europe and the American basin of the Acado-Baltic province.

1 As regards this question cf. Westergård, S. G. U., ser. C, no. 437 (1940). P- 62, foot-note 2, 
no. 498 (1948), p. 13; Rud. Richter, Neues Jahrb. Min., etc., Jahrg. 1940, Referate III, p. 1032.

Lake’s (1931, p. 143) statement that L. costatus was included in Liostracus “at a later date than 
were aculeatus and muticus may cause a misunderstanding. Even though the two latter species m 
the text follow immediately after the generic diagnosis while costatus was described on a later page 
and illustrated on a later plate in fasc. II of Palaeontologies Scandinavica, as members of Lw- 
stracus they were published contemporaneously.
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Recent authors —e.g. Kobayaski, 1935, and Thoral, 1948 — retain “Liostra- 
cidae as a valid family. In the present writer’s opinion the group does not 
even deserve to be regarded as a subfamily under Solenopleuridae.

Parasolenopleura cristata (Linnarsson, 1877). — PI. 2, figs. 4, 5
l877' Ll™ARf on G. F. F vol. 3, p. 370, pi. i5) figs. 5, 6 (also as S. G. U.,

ser. C no. 22) (Description of cephalon and part of thorax, the former illustrated. Paradoxides 
oelandicus beds. Borgholm, Öland.) ,aes

1936. Solenopleura cristata Linnarsson, Westergård, S.G.U., ser.C, no. 3g4, p. 59 pi. I2 fi„s r_7 
(‘ pecles described and discussed, the complete dorsal shield illustrated. Zone of Paradoxides 
insulans. Borgholm and other localities, Öland.)

Remarks. — A complete dorsal shield in shale from Borgholm (RM. No. 
Ar. 1462) with 14 thoracic segments, in which the axial rings of the three an­
terior and two posterior segments are intact, want a median node or spine on 
these rings and the rings of the segments lying between them are damaged. 
Other specimens from Öland show that at least the sixth to the twelfth segment 
bear a prominent axial node or spine.

The pygidium is small, about two and a half times as broad as long, and is 
poorly segmented; the axis seems to have three or four segments and there is 
one pair of faint ribs on the pleural lobes.

Since the complete dorsal shield of P. aculeata has been found, it can scarcely 
be doubted but that this species is more closely allied to P. cristata than to any 
other Scandinavian form hitherto described. The differences seem to be mainly 
confined to the cranidium, the glabella being slightly broader and longer in 
cristata than in aculeata, the former having a small occipital node which in the 
latter is replaced by a stout spine, and the ocular ridges being faint to obsolete 
in the former but definite in the latter. The similarities in the cephalon are 
significant: in the convexity of the shield and the depth of all furrows the forms 
agree; the border is upturned in front of the glabella, lowers to the sides, and is 
flat in the posterior part of the free cheeks, the marginal furrow is shallow, not 
impressed in front of the glabella, and fades away backwards in the free cheeks; 
the latter are narrow and fairly flat and the genal angles are angulate in both 
even if in cristata they sometimes appear to be rounded. — The number of 
thoracic segments is 14 in both species; in cristata the axial rings have a pro­
minent node or spine except on a few anterior segments and the last two, and 
m aculeata a similar node or spine occurs on the eight or nine anterior segments; 
the terminations of the pleura of the anterior and middle segments are blunt 
in both, but it is unsettled whether or not they are truncate and pointed in the 
rear segments of cristata as in aculeata. — In the pygidium there is some differ­
ence: it is shorter and less distinctly segmented in cristata than in aculeata. 
Hnally, the granulation of the test is less faint in the former than in the latter. 
In fact, the similarities are close enough to cause us to surmise that P. cristata 
may be a forerunner of P. aculeata.

A form from the Paradoxides oelandicus beds in the Mjösen district, known 
only from the cranidium, which Strand (1929, p. 353, pi. 2, fig. 19) identified
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as Solenopleura cristata, has a markedly narrower glabella than the latter 
and seems to be specifically distinct.

Horizon and Localities. — Paradoxides oelandicus beds; on Öland 
the form seems to be confined to the zone of Par. insularis, but in Närke it 
occurs associated with Par. pinus. — Öland: Borgholm (type locality) and 
other localities where the lower zone is or has been accessible. •— Östergötland: 
Vågforsen, io km NE of Skänninge (teste S. Rosén, 1922). — Närke: Övre 
Åkerby, 5 km E of Yxhult (boring). — (? Southern Jämtland: Bingsta, parish 
of Berg.)

Parasolenopleura aculeata (Angelin, 1851). — Pl. 5, figs. 6—10; pl. 6, figs. 1—4.
1851. Calymene aculeata Angelin, Pal. Svec., fasc. I, p. 23, pl. 19, fig. 2. (Indifferent diagnosis and 

fig. of cranidium; it is questionable whether the pygidium illustrated belongs to this species. 
Basal stratum of the Paradoxides paradoxissitnus beds. Borgholm, Öland.)

1854. Liostracus aculeatus (Angelin), Pal. Scand., fasc. II, p. 27. pl. 19, fig- 2. (New generic name 
and amended diagnosis.)

1879. Liostracus aculeatus (Angelin), Linnarsson, S. G. U.; ser. C, no. 35, p. 11, pl. 1, figs. 12—15. 
(Description and figs, of cranidium; species compared with L. linnarssoni Brögger. Exsulans 
limestone of Scania.)

1883. Liostracus aculeatus (Angelin), Linnarsson, S. G. U., ser. C, no. 54 (1882), p. 22. (Diagnosis' 
in Latin; no fig.)

1913. Liostracus aculeatus (Angelin), Walcott, Res. in China, p. 137, pl. 13, figs. 6, 6 a—b. (Re­
marks on species and figs, of cranidium from the type locality.)

1929. Liostracus aculeatus (Angelin), Strand, Norsk Geol. Tidsskr., vol. 10, p. 351, pl. 2, figs. 5 
a—b. (Description and figs, of cranidium. Zone of Ctenocephalus exsulans. Mjösen district, 
Norway.)
Non:

1878. Liostracus aculeatus (Angelin?), Brögger, Nyt Mag. Naturvid., vol. 24, pp. 46 (30), pl. 3, fig. 3. 
(Cf. Parasolenopleura spinigera sp. n.)

Description. — Dorsal shield ovate, the breadth across the thorax a 
little more than half the total length, moderately convex, slightly arched down 
in front.

Glabella rather short, occupying about three-fifths of the length of the 
cranidium (exclusive of the occipital spine), tapering, more or less truncate in 
front, slightly sunk between and rising superior to the cheeks, with three pairs 
of weak to obsolete furrows. Dorsal furrows well impressed at the sides, shallow 
in front cf the glabella. Occipital furrow definite, straight; occipital ring bearing 
a stout spine. Brim abruptly sloping from the ocular ridges to the marginal 
furrow, depressed and flat or gently concave in front of the glabella, at the axial 
line equal in length to, or shorter than, the border. Marginal furrow in the middle 
definite though not impressed. Border upturned, posteriorly flat but in the 
marginal region arched. Fixed cheeks in a section across the palpebral lobes 
about three-fourths as broad as the glabella and faintly arched. Palpebral lobes 
small, slightly approximated to the anterior margin. Ocular ridges well-defined, 
oblique. Posterior limb less wide than the occipital ring, in its distal portion 
arched strongly down. Anterior branches of the facial suture between the eyes 
and marginal furrow straight, making a slightly obtuse angle with the margin, 
orfa dorsal view of the cranidium retaining its original convexity converging, 
cutting the border very obliquely; posterior branches forming an almost even 
curve, cutting the posterior margin at the drawn out lateral marginal furrow.
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Free cheek narrow, fairly flat, truncate at the rear; marginal furrow shallow 
and broad anteriorly, fading away backwards; border almost as broad as the 
ocular platform, slightly convex anteriorly, flat posteriorly, faintly striated 
along the margin; genal angle strictly angulate; genal spine wanting.

Thorax of fourteen segments. Axis convex, narrower than the pleura, very 
slowly tapering; axial rings of the eight or nine anterior segments bearing a 
prominent node or spine directed upwards, rings of the succeeding segments 
smooth. Pleura geniculate; fulcrum in the anterior and middle segments situated 
about at the middle of the pleuron, in the posterior segments approximated 
to the dorsal furrows; pleural furrows fairly shallow and narrow (in specimens 
retaining the test); terminations of pleura rounded in the anterior and middle seg­
ments, truncate and pointed or bearing diminutive spines on the rear segments.

Pygidium subtriangular in outline, slightly more than twice as broad as long. 
Axis fairly convex, with three or four segments, extending to the margin or 
nearly so. Pleural lobes slightly arched, with two pairs of ribs bisected by faint 
interpleural grooves. No definite border.

Ornamentation of the test variable, smooth to the naked eye, under the 
microscope smooth to faintly shagreened or thinly punctate on parts of the 
cephalon, usually finely granulate on the border and still more so on the pro­
minent parts of the thoracic segments and pygidium.

Size. — Cranidium rarely exceeding io mm in length, the occipital spine 
omitted. The largest cranidium in hand is 13.5 mm long, indicating a total 
length of about 40 mm.

Remarks and Affinities. — Angelin’s statement regarding the 
type locality “(Elandiae prope Borgholm” probably refers to a place on a brook­
let immediately SE of the town, where the basal stratum of the Paradoxides 
paradoxissimus beds, a thin calcareous conglomerate with Acrothele (Redli- 
chella) granulata, is accessible. His specimens left, five poorly preserved crushed 
cranidia, one of which is illustrated in pi. 5, fig. 10, occur in a rock lithologically 
agreeing with this conglomerate.

The pygidium by Angelin included in P. aculeata, which Linnarsson (1879) 
had the opportunity to examine but which now cannot be identified, was 
stated to have a granulate test, and on account of that it was excluded from 
this species. However, specimens of the pygidium exist which under the micro­
scope are closely granulate.

The ornamentation of the test varies on various parts of one specimen; 
in e. g. the specimen fig. 2 in pi. 6 the cranidium under the microscope is smooth 
while the thorax is closely granulate, in particular on the posterior segments. 
Usually the cranidium is smooth, sometimes shagreened or more or less thinly 
granulate on parts of the shield. Besides cranidia of these types there occurs 
in the Scanian Exsulans limestone a form which is closely granulate throughout 
(pi. 6, fig. 3) and quite the same ornamentation appears on the associated py- 
gidia (pi. 6, fig. 4).

P. aculeata is apparently closely akin to P. cristata, q.v. It differs from other 
congeneric Swedish forms in the anterior part of the cranidium, the brim in



front of the ocular ridges sloping abruptly instead of arching down to the mar­
ginal furrow and in the middle being flat or concave instead of gently convex, 
and the border being upturned and almost flat instead of more evenly convex.

The Norwegian form identified as P.- aculeata by Strand is stated to have 
rounded free cheeks. According to a personal communication by Dr. Strand, 
no complete free cheek was found in his material and the statement was pos­
sibly founded on a fragment.

Among foreign forms Liostracus ouangondianus (Hartt), as described and 
illustrated by Matthew (1888) from New Brunswick, displays a close resem­
blance to P. aculeata in the cranidium and, judging from Matthew’s illustra­
tions, the forms may be congeneric but not conspecific: the free cheek of the 
former differs from that of the latter in having a much narrower border in 
relation to the ocular platform and rounded instead of angular genal angle. 
The thorax and pygidium of the Canadian form seem to be unknown.

Horizon and Localities. — Zone of Ptychagnostus (Triplagn.) 
gibbus (inclusive of the Exsulans layer and the conglomerate of Acrothele (Red- 
lichella) granulata). — Scania: Brantevik and Gislövshammar; Kiviks-Esperöd; 
Andrarum; Fågelsång. — Öland: on the shore 4.5 km S of Mörbylånga; Borg­
holm (type locality) and other localities in the neighbourhood of the town; 
on the shore 1 km N of Lundegård. — Östergötland: Berg (boulders); Grankulla, 
parish of Flistad (boring). — Västergötland: Oltorp. — Närke: Vrana; Vinala; 
in several boring cores from the western and south-eastern areas of the province. 
— Northern Jämtland: Vedjeön (boulders). — Common in the Exsulans lime­
stone of Scania; not infrequent in other areas.

Mjösen district of Norway.

Parasolenopleura scanica sp. n. — PL 6, figs. 5—8.
Diagnosis. — Glabella fairly narrow, inconsiderably tapering, evenly 

rounded in front; occipital ring bearing a faint node; brim in front of the gla­
bella slightly arched; border convex; genal angle prolonged into a very short 
spine making an obtuse angle with the lateral margin of the cheek.

Description. — Cranidium moderately convex; dorsal furrows narrow, 
well impressed throughout. Glabella occupying three-fifths of the length of the 
cranidium, slightly sunk between and rising a little above the cheeks, with 
three pairs of weak to obsolete lateral furrows. Occipital furrow well-defined, 
narrow, straight. Occipital ring somewhat widening to the middle, with a small 
node. Brim at the axial line slightly longer than the border. Marginal furrow 
definite, shallow; border moderately convex. Fixed cheeks in a section across 
the palpebral lobes nearly as broad as the glabella, faintly arched. Palpebral 
lobes small, slightly approximated to the anterior margin. Ocular ridges faint 
to obsolete, fairly transverse. Posterior limb subequal in width to the occipital 
ring. Course of the facial suture as in the genotype. Free cheek fairly narrow, 
slightly arched; marginal furrow well impressed; border moderately convex, 
about half as broad as the ocular platform; genal spine short, making an angle 
with the lateral margin.

Thorax unknown.
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Associated pygidium lenticular, fully two and a half times as broad as long, 
moderately arched. Axis subequal in breadth to the pleural lobe, with three or 
four segments, not extending quite to the margin. Lateral lobes with one or 
two pairs of ribs; interpleural grooves fairly distinct. No definite border.

Test smooth to the naked eye, under the microscope granulate, with varying 
frequency of the granules: close-set or scattered, sometimes almost wanting. 
Internal casts finely punctate to smooth.

Size. — The cranidium, holotype fig. 5, is 8.0 mm long; the largest crani- 
dium found measures 12 mm in length.

Remarks and Affinities.-— Several cranidia, free cheeks, and a 
pygidium have been observed on one bedding plane yielding no other congeneric 
form.

P. scanica is readily distinguished from P. aculeata by the characters given 
in the diagnosis. It displays closer resemblance to the group of P. linnarssoni, 
from which it mainly differs in having the palpebral lobes approximated to 
the anterior instead of the posterior margin of the cephalon, less oblique ocular 
ridges, less tapering glabella, and shorter pygidium.

Compared with the associated Solenopleura parva (with which it seems to 
have been confounded) the cranidium of P. scania is less convex from side to 
side and less strongly arched down in front, the glabella is proportionately 
narrower, the dorsal furrows are less deep, the palpebral lobes situated farther 
forward, the border of the free cheek is narrower, and the ornamentation of 
the test weaker.

Horizon and Localities. — Lower portion of the zone of Ptvcha- 
gnostus (Triplagn.) gibbus (Exsulans limestone). Andrarum (type locality) and 
Brantevik, Scania. Not infrequent.

Parasolenopleura linnarssoni (Brögger, 1878). •— PI. 6, figs. 9_12 (? PI. 7,
figs. 1—5).

1878. Liostracus linnarssoni Brögger (partim), Nyt Mag. Naturvid., vol. 24, pp. 47, 50 (31, 34),
■ pl- 3) figs. 4, 4 a—c. (Only the form with an occipital node. Description and illustrations of 
cephalon and pygidium. Paradoxides paradoxissimus beds, lower and middle portions. Krek- 
ling, Norway.)

1879. Liostracus linnarssoni Brögger, Linnarsson, S.G. TJ., ser. C, no. 35, p. 12. (Species discussed.) 
1883. Liostracus linnarssoni Brögger (partim), Linnarsson, S. G. U., ser. C, no. 54, p. 23. (Only

the form with an occipital node. The cranidium and pygidium pi. 4, figs. 8, 11, from the zone 
of Tomagnostus fissus probably belong to this form. Andrarum, Scania.)

1902. Liostracus linnarssoni Brögger, Grönwall, D. G. U., II. Raekke, no. 13, p. 144. (Species 
recorded from Bornholm.)

1929. Liostracus linnarssoni Brögger (partim), Strand, Norsk Geol. Tidsskr., vol. 10, p. 351. (Only 
the form with an occipital node. The cranidium illustrated on pi. 2, fig. 6, possibly belongs 
here. Mjösen district, Norway.)
Non:

1888. Ptychoparia linnarssoni (Brögger), Matthew, Trans. Roy. Soc. Canada, vol. 5, p. 143, pi. 2, 
figs. 1 a—m. (Brogger’s and Linnarsson’s accounts of L. linnarssoni published in English 
translation. Cf. Paras, spinigera sp. n.)

Remarks. — In Liostracus linnarssoni earlier authors included two or 
more forms which occur associated at various localities. Unfortunately, the 
material accessible is insufficient to clear them up properly and, thus, the 
taxonomy given below must be provisional.



Of the specimens illustrated by Brögger only the cranidium (his fig. 4), an 
internal cast in limestone retaining very small remnants of the test, has been 
found. For the present this must be regarded as the lectotype; it is re-illustrated 
in pi. 7, figs. 1 a—c. From the type locality no other specimen in limestone 
but numerous detached parts of the dorsal shield in shale collected and identified 
by Brögger as this species have been available to the present writer thanks to 
the courtesy of Dr. Henningsmoen.

According to the original diagnosis and the more complete description, the 
occipital ring has a small median node. Unfortunately, the occipital ring of 
the lectotype is damaged and does not verify this statement; in most of the 
cranidia in shale the ring is poorly preserved, in a few specimens it has a node 
while in others it bears a definite spine. Thus, we seem to have two forms 
which as regards the cranidium differ in the ornamentation of the occipital 
ring but otherwise appear to be alike, an observation earlier made by Strand 
(1929). Only the form with an occipital node is here identified as linnarssoni 
in a restricted sense.

Detached thoracic segments in Brogger’s shale material seem to want a 
spine on the axial ring, and the terminations of the pleura are sometimes pointed 
and sometimes apparently blunt. The number of segments is not known for 
certain.

Associated pygidia have four or five, rarely six, segments in the axis, which 
does not extend quite to the margin; the last segment displays two small nodes 
separated by a longitudinal depression or narrow furrow. On the pleural lobes 
there are two pairs of ribs with well-defined interpleural grooves. A definite 
border (marked off on Brogger’s illustration) is wanting.

Brögger stated that the test is punctate. The cranidium (his fig. 4) proves, 
however, that the internal cast has close-set punctiform impressions (visible 
under a lens), and as regards the character of the outer surface of the test no 
safe conclusion can be drawn from the poor remnants of the test left. Of Brog­
ger’s shale specimens, the test of which is always dissolved, the cranidia and free 
cheeks are smooth while many thoracic segments are faintly granulate on the 
axial rings and pleural ridges.

Linnarsson, who discussed this species at considerable length, stated that 
the occipital spine is a constant character and, if it appears to be lacking, its 
absence is ostensible owing to imperfect preservation. It is well known that 
Linnarsson was a keen-eyed and careful observer; in this case he was mistaken, 
however. Several cranidia, excellently preserved in limestone from Swedish 
localities, have a small blunt node, whereas others, often associated with the 
former, have the node replaced by a definite spine. Linnarsson further noted 
that in some detached thoracic segments1 the axial ring had a median spine 
which in other specimens seemed to be wanting. In the material present this 
spine has not been observed for certain, which obviously does not disprove

1 It should be noted that the strata with the forms under consideration usually yield no other 
trilobites than agnostids. In such a case there may be no doubt but that the detached thoracic seg­
ments and pygidia belong to the one or other of these forms.
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Linnarsson’s statement. Granting that Linnarsson is right on this point, it 
seems reasonable to conclude that the form with an occipital node has a spine­
less thorax and the one bearing an occipital spine has a row of spines on the 
thoracic axis, as in the genotype. However, an external mould in shale from the 
type locality (Paleont. Museum of Oslo, Nos. 28516/17) showing the cephalon 
with ten attached thoracic segments has a distinct occipital spine but no traces 
of a spine on any of the faintly granulate thoracic axial rings. In the cranidium 
the latter specimen agrees with the form here called P. spinigera, which thus 
apparently has a spine-less thorax, and P. vestgothica to be described remains 
as the only form found which can be supposed to have a spinous thoracic axis.

The ornamentation of the test, which can be closely studied only on well 
preserved specimens in limestone, is fairly variable. On cranidium and free 
cheeks the test is smooth to the naked eye and under the microscope either 
smooth or showing more or less thinly scattered granules. At a magnification 
of 50 times some specimens have the occipital ring closely granulate and are 
otherwise either smooth or display sparse granules and, sometimes, an indistinct 
punctation. The thoracic segments usually have a slightly more pronounced 
granulation, at least on the pleura, with the grains arranged in a row on the 
anterior and posterior pleural ridges. The pygidium is finely and closely gran­
ulate.

The size is small, the cranidium rarely attaining 12 mm in length.
The forms are readily distinguished from the gene type by the glabella being 

evenly rounded in front instead of truncate, the brim in front of the glabella 
faintly arched instead of flat and less abruptly sloping from the ocular ridges, 
and the border being convex instead of upturned and fairly flat.

Horizon and Localities. — P. linnarssoni appears in the lower 
portion of the zone of Tomagnostus fissus and Ptychognostus atavus and ranges 
at least to the upper limit of the zone of Hypagnostus parvifrons. — Scania; 
Brantevik; Gislövshammar (boulders); Andrarum. — Öland: Degerhamn. — 
Västergötland: Oltorp; Ödegården; Djupadalen; St. Stolan; (? Byklev and 
Munkesten, Hunneberg. -—Jämtland: Vedjeön; Kopparrökhällarna). •—Ånger­
manland: Nybränna; Aborrfallet. -— Not infrequent in Scania and the Falbygden 
area in Västergötland.

Bornholm. -— Oslo and Mjösen districts, Norway. •— Czarnocki (1927, p. 9) 
recorded Liostracus linnarssoni from St. Croix, Poland.

Parasolenopleura linnarssoni brevicauda subsp. n. -— PI. 6, fig. 13, (14?).
Diagnosis. — Pygidium short, nearly three times as broad as long, 

with but two definite segments in the axis and one pair of ribs on the pleural 
lobes.

The counterpart of the specimen illustrated proves that the occipital and 
thoracic axial rings want spines. The number of thoracic segments is probably 
13 (minimum); in those best preserved the terminations of the pleura appear 
to be pointed. The granulation of the test is somewhat more pronounced than 
is usually the case in this group.
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Linnarsson (1883, p. 24) referred to this specimen and identified it as Lio- 
stracus linnarssoni. It is certainly very closely allied to this species; in view of 
the differences apparently existing in the pygidium and our present imperfect 

-knowledge of linnarssoni it seems advisable, however, to regard the form as 
subspecifically distinct.

Only the holotype is known for certain. It was collected from the lowest 
portion of the zone of Hypagnostus parvifrons at Andrarum, Scania.

Parasolenopleura cf. linnarssoni (Brogger, 1878). — PI. .7. Pgs 6—8.
The specimens illustrated represent a form similar to P. linnarssoni and its 

subspecies except in the much narrower glabella. Whether this difference may 
indicate specific (or subspecific) distinction must be left undecided until more 
complete material has been found.

Zone of Ptychagnostus atavus, uppermost portion, at Andrarum, Scania. — 
Zone of Hypagnostus parvifrons, at Byklev and Munkesten, Hunneberg, Väster­
götland.

Parasolenopleura spinigera sp. n. — PI. 6, figs. 15 a—c; (? PI. 7> Pgs- 1—5)-
1878. Liostracus aculeatus (Angelin?), Brogger, Nyt Mag. Naturvid., vol. 24, p. 46 (30), pi. 3, fig. 3.

(Cranidium illustrated. Öxna, Norway.)

This form is characterized by having an occipital spine instead of a node. 
Otherwise it seems to agree with P. linnarssoni, also in wanting spines on the 
axial rings of the thorax. The difference is rather insignificant; however, as 
intermediate links have not been observed and as it does not seem very probable 
that the dissimilarity might imply sexual distinction, the form is tentatively 
regarded as specifically distinct from linnarssoni.

Of the cranidia illustrated by Linnarsson, 1883, fig. 5 in pi. 4 may belong to 
this form. Unfortunately, the specimen seems to be lost; it was collected from 
the zone of Ptychagnostus punduosus at Andrarum.

The Canadian form determined as Ptychoparia linnarssoni (Brogger) by 
Matthew (1888, p. 143) resembles our form in essential features. A re-examina- 
tion of Matthew’s material is required for a more definite statement regarding 
their relations.

P. spinigera seems to have about the same range as has P. linnarssoni and 
has been found associated with the latter at various localities in Scandinavia.

Parasolenopleura vestgothica sp. n. — PL 6, figs. 16 a—c.
Diagnosis. — Glabella with three pairs of lateral furrows, the two 

posterior pairs well impressed; occipital ring strongly widened in the middle, 
bearing a median spine; (? thoracic axis with a row of median spines).

Only the cranidium is known. For reasons stated above (p. 28) the form is 
supposed to have axial spines on the thorax. Under the microscope the test is 
smooth, with sparse granules, and the part of the glabella wanting the test is 
very finely and closely punctate.
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The form is like P. spinigera except in the characters mentioned. Only addi­
tional, more complete material can give a definite answer to the question 
whether it should be included in the latter or regarded as an independent 
species.

Horizon and Locality. *— Zone of Ptychagnostus atavus. Oltorp, 
Västergötland. Associated with P. linnarssoni and P. spinigera.

Parasolenopleura?. peregrina (Wallerius, 1930). -— PI. 7, figs. 9_12.
1930. Lonchocephalus peregrinus Wallerius, G. F. F., vol. 52, pp. 51—52, text-fig. 2. (Description 

of cranidium, free cheek, and pygidium; restored fig. of cranidium. Zone of Paradoxides 
davidis. Byklev, Hunneberg, Västergötland.)

Description. — Cranidium of moderate convexity. Glabella slightly 
tapering, evenly rounded in front, rising above the cheeks, with two or three 
pairs of very weak furrows or quite smooth. Dorsal furrows shallow, definite 
also in front of the glabella, sometimes depressed into a faint pit at the axial 
line. Occipital furrow shallow, straight; occipital ring prolonged into a stout 
spine attaining about the length of the cranidium proper. Brim faintly arched, 
at the axial line slightly longer than the border. Marginal furrow definite, 
faintly or not at all impressed. Border fairly flat. Fixed cheeks in a section 
across the palpebral lobes inconsiderably inflated, more than half as broad as 
the glabella. Ocular ridges faint, oblique. Posterior limb slightly narrower than 
the occipital ring. Facial suture as in P. aculeata. Free cheek slightly arched, 
broad; ocular platform more than twice as broad as the border; marginal furrow 
shallow; border thick nearly flat; genal angle prolonged into a short spine 
forming an angle with the lateral margin.

Thorax unknown.
Associated pygidium almost three times as broad as long. Axis prominent, 

subequal in breadth to the pleural lobes, not extending to the margin, with 
three segments, the rear bearing a pair of low nodes separated by a shallow 
depression. Pleural lobes fairly flat, with one pair of faintly marked ribs; no 
definite border. Posterior margin straight in the middle.

Test of cranidium and free cheek smooth to the naked eye; under the micro­
scope (magnification 50 times) it is practically smooth while exfoliated parts 
have a closely punctate surface. The surface of the pygidium is roughened 
apparently due to imperfect preservation or adventitious agencies.

Size. — A small form, the largest cranidium in hand being 7 mm long 
exclusive of the occipital spine.

Remarks. — In the text Wallerius stated that he was going to present 
the material of this and associated species from the type locality to the Geol.- 
Min. Institution of Lund, where it has been sought in vain, however. — The 
specimens collected by the present writer are poorly preserved fragments.

W allerius apparently included the species in the American genus Loncho­
cephalus Owen, 1852, because of its resemblance to L. appalachia Walc. in 
the cranidium. Walcott, who revised and restricted Lonchocephalus, empha­
sized its close similarity to Liostracus Ang. (i. e. L. aculeatus): “With only the



cranidia for comparison, the difference between them is in the frontal limb and 
rim, and the absence of well-defined glabellar furrows in Liostracus” (Walcott, 
1916, p. 189). However, as stated above these characters are variable in Para­
solenopleura and have little taxonomic value. In other criteria the genera may 
be distinct; according to Walcott Lonchocephalus has six or seven thoracic seg­
ments while in P. aculeata the number is fourteen, and the pygidium is rela­
tively large and has a definite border in the former, whereas it is small and 
lacks a border in the latter. As regards the cephalon the only conspicuous 
dissimilarities between peregrina and aculeata seem to be those in the length 
of the occipital spine and the breadth of the free cheek, and the pygidium 
probably belonging to the former is more like Parasolenopleura than Loncho­
cephalus. Furthermore, the range and geographical distribution are against the 
reference of the Swedish form to the American genus, the latter being confined 
to the early Upper Cambrian and occurring in a province whose Middle and 
Upper Cambrian faunas have very little in common with the faunas of the 
Acado-Baltic province. Thus, pending additional better preserved material of 
Wallerius’ species it is provisionally included in Parasolenopleura.

Horizon and Locality. — Zone of Ptychagnostus punctuosus. Not 
infrequent in a thin stratum forming the middle portion of the uppermost 
stinkstone (orsten) layer at Byklev, Hunneberg, Västergötland.

? Andrarinidae Raymond, 1937.

Synonym: Liostracidae Angelin, 1854, partim.

Gröttwallia Kobayashi, 1935- 
Genotype: Liostracus platyrrhinus Grönwall, 1902.

Kobayashi, who erroneously regarded Parasolenopleura aculeata as the type 
of “Liostracus”, placed this species and G. platyrrhina in his subfamily Lio- 
stracinae under Liostracidae Angelin. In the present writer’s opinion these 
species belong to distinct families, however. The former is here placed in Soleno- 
pleuridae and the latter displays so close resemblance to Andrarina costata 
(Ang.), the true type of “Liostracus” (cf. p. 21), that it is tentatively referred 
to Andrarinidae.

Grönwallia platyrrhina (Grönwall, 1902). — PI. 7, figs. 18—20.
1902. Liostracus platyrrhinus Grönwall, D. G. U., II. Rrekke, no. 13, pp. 147, 218, pi. 4, fig. 11 

(Description and fig. of cranidiunn Andrarum limestone, Bornholm.)

Description. — Cranidium moderately arched, length (exclusive of 
the occipital spine) subequal to the breadth at the posterior margin and slightly 
shorter than the breadth across the brim. Glabella short, slightly conical, 
evenly rounded or tending to become truncate in front, with two or three pairs 
of short very weak furrows sometimes quite effaced on specimens retaining the 
test. Dorsal furrows narrow and shallow. Occipital furrow effaced or faintly 
marked at least at the sides; occipital ring bearing a stout spine. Brim half as
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long as the glabella, usually gently convex in its posterior portion, rarely flat 
throughout. Marginal furrow definite, shallow. Border flat, slightly upturned. 
Palpebral lobes rather small, at a distance from the dorsal furrows subequal 
to half the breadth of the glabella in front, approximated to the posterior 
margin. Ocular ridges weak, oblique. Posterior limb about half as wide as the 
occipital ring. Anterior branches of the facial suture strongly diverging from 
the eyes, then curving forwards and inwards, reaching the margin at a fairly 
great distance from the axial line; posterior branches cutting the posterior 
margin midway between the dorsal furrow and genal spine. Free cheek broader 
than the fixed cheek across the palpebral lobe; marginal furrow very shallow, 
border flat or nearly so; genal angle prolonged into a spine continuous with the 
margin of the cheek.

Of the thorax only the fragments seen in fig. 20 have been found. -— Pygi- 
dium unknown.

Test thin, under the microscope smooth, sometimes very finely granulate on 
the border.

Size. — A small form, the largest cranidium found (fig. 19) being 8.5 mm 
long (exclusive of the occipital spine), 9.2 mm broad across the brim and 8.4 
mm at the posterior margin.

A dozen cranidia are present. The Scanian form agrees with the holotype 
except that the occipital furrow is still weaker in the former than in the latter.

Horizon and Localities. -— Zone of Solenopleura brachymetopa 
(Andrarum limestone). Andrarum, Scania. Infrequent.

In the same zone on Bornholm.

Grönwallia microphthalma (Angelin, 1851). — PI. 7, figs. 13—17.
1851. Proetus? microphthalmus Angelin, Pal. Svec., fasc. I, p. 22, pi. 18, fig. 4. (Indifferent diagnosis;

fig. of cephalon. Andrarum limestone. Andrarum, Scania.)
1851. Proetus? difformis Angelin (partim), ibid., pi. 18, fig. 5 (pygidium only).
1854. Anomocare microphthalmum (Angelin), Pal. Scand., fasc. II, p. 25, pi. 18, fig. 4. (Emended 

diagnosis, new generic name.)
1873. Liostracus microphthalmus (Angelin), Linnarsson, G. F. F., vol. 1, p. 244. (L. costatus was 

selected as the type of Liostracus, with which A. microphthalmum was considered congeneric. 
The pygidium by Angelin referred to Proetus? difformis was proved to belong to L. microph­
thalmus.)

1876. Liostracus microphthalmus (Angelin), Brögger, G. F. F., vol. 3, p. 195, pi. 8, figs. 4, 4 a—b. 
(Comments on the ornamentation of the brim; a fragmentary cranidium illustrated. Breiden- 
gen, Valdres, Norway.)

1878. Liostracus microphthalmus (Angelin), Brögger, Nyt Mag. Naturvid., vol. 24, pp. 48 (32), 
50 (34), pi. 3, figs. 1—2. (Supplementary notes on species; figs, of cephalon and a fairly com­
plete specimen. Krekling, Norway.)

1929. Loganellus microphthalmus (Angelin), Strand, Norsk Geol. Tidsskr., vol. 10, p. 354. (This 
species and Liostracus costatus Ang. were included in the American genus Loganellus Devine, 
1863.)

Description. — Dorsal shield ovate, fairly flat.
Glabella short, about half as long as the cranidium, somewhat conical, 

rounded in front, with three pairs of faint lateral furrows sometimes almost 
imperceptible on specimens retaining the test. Dorsal furrows shallow, weak 
in front of the glabella. Occipital furrow straight, narrow, impressed at the 
sides, shallow in the middle; occipital ring subequal in sag. length throughout,



with a faint to obsolete node. Brim half as long as the glabella, flat or very 
slightly arched. Marginal furrow definite; border flat. Fixed cheeks in a section 
across the palpebral lobes about seven-tenths as broad as the glabella; posterior 
limb wider than the occipital ring. Palpebral lobes of moderate size, approxi­
mated to the posterior margin. Ocular ridges faint, oblique. Anterior branches 
of thejacial suture strongly diverging, almost straight between the eyes and 
the marginal furrow, then curving forwards and inwards, reaching the margin 
at a fairly great distance from the axial line; posterior branches curving strongly 
outwards, cutting the posterior margin a little within the genal spine. Free 
cheek broader than the fixed cheek across the palpebral lobe; marginal furrow 
definite, border flat; genal angle prolonged into a stout spine, somewhat shorter 
than the cheek proper, continuous with the margin.

Thorax of I3(?) segments. Axis fairly convex, narrow, in the middle segments 
less than half as broad as the pleura. Pleura geniculate, deeply furrowed, 
terminating in spines that are quite short in the anterior and increase in length 
in the succeeding segments. The fifth segment from behind is coarser than the 
adjacent and terminates in stout and very long spines.

Pygidium more than twice as broad as long. Axis occupying scarcely one- 
fifth of the total breadth, with five or six, rarely seven segments, at the 
rear abruptly constricted to a lower tapering portion sloping to the border. 
Pleural lobes gently arched, with three or four pairs of flat ribs; interpleural 
grooves weak. Border flat, widened to the sides; margin behind the axis straight 
or faintly indented.

Test thin, on the entire dorsal shield, even in the furrows, closely punctate. 
Besides this feature the brim sometimes displays a very faint net-work of 
anastomozing ridges perpendicular to the marginal furrow.

Size. — The largest cranidium in hand is 25 mm long and the largest 
pygidium 12 mm long indicating a total length of about 80 mm.

Remarks. •— One of the specimens in hand is enrolled, showing the form 
of enrolment by Barrande called “form discoide”.

This species was for a long time included by Scandinavian paleontologists 
in Liostracus, which cannot be understood if we do not keep in mind the fact 
that Linnarsson had definitely selected L. costatus as the genotype.

The form differs from G. platyrrhina in having a faint occipital node instead 
of a stout spine, the posterior branches of the facial suture cutting the posterior 
margin farther out from the dorsal furrows, and a punctate instead of smooth 
test. These dissimilarities do not necessarily imply generic distinction. Pending 
more complete material of the genotype, microphthalma is for the present 
included in Grönwallia.

Brögger emphasized the close resemblance between G. microphthalma and 
the American Middle Cambrian Conocoryphe (Conocephalites) kingii Meek, 

1870, i. e. the genotype of Elrathia Walcott, 1924. The most conspicuous dif­
ferences are the stronger divergence of the anterior branches of the facial suture 
in the Scandinavian form, in which the transverse breadth of the brim markedly 
exceeds the breadth of the cranidium across the palpebral lobes instead of
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being subequal or even shorter than the latter, the very long pleural spines 
of the fifth thoracic segment counted from behind, and the punctate test.

Horizon and Localities. — Zone of Solenopleura brachymetopa 
(Andrarum limestone and Exporrecta conglomerate). — Scania: Gislövsham- 
mar (boring); Baskemölla; Kiviks-Esperöd; Andrarum (type locality). — 
Öland: on the shore N\V of Ventlinge church; Degerhamn. — Västergötland: 
Ödegården; Djupadalen; Hällekis, at Kinnekulle; Byklev and Munkesten, at 
Hunneberg. — Jämtland: Brunflo; Vedjeön; Siljeåsen. -— Ångermanland: 
Aborrfallet. — Common in Scania.

Bornholm. —Various districts in Norway.

Grönwallial angermanensis sp. n. — PI. 8, fig. i.
Diagnosis. — Glabella short, subquadrangular, moderately convex, 

apparently smooth. Dorsal furrows definite though not impressed. Occipital 
furrow obsolete; occipital ring bearing a very long spine. Brim large, about half 
as long as the cranidium (exclusive of the occipital spine), semicircular in out­
line, slightly inflated in front of the glabella, otherwise concave. No definite 
border. Fixed cheeks in a section across the palpebral lobes less than half as 
broad as the glabella. Palpebral lobes fairly large, strongly approximated to 
the posterior margin. Posterior limb short (sag.), less wide than the occipital 
ring. Test smooth(P).

Length of cranidium (exclusive of the spine) 7 mm.
Only the specimen illustrated — poorly preserved (and possibly representing 

an immature form) — is present.
The absence of a definite border seems to be the most significant difference 

between this species and G. platyrrhina and may indicate generic distinction. 
Until additional material is forthcoming the form is tentatively included in 
Grönwallia.

Horizon and Locality.-— Paradoxides forchhammeri beds. Aborr­
fallet, Ångermanland.

With the present paper the writer has finished his revision of the Middle 
Cambrian trilobites of Sweden, embracing hitherto found forms except the 
Paradoxidinae. For several reasons he is necessitated to desist from performing 
the revision of this group too; here will only be given a photographic illustra­
tion of the type of Paradoxides paradoxissimus (Wahlenberg, 1821) = P. 
tessini Brongniart, 1822.

As stated by Holm (1887), Wahlenberg’s figure of Entomostracites paradoxissi­
mus was drawn from a specimen in the old collections of the Paleozoological 
Department of the Swedish Museum of Natural History, Stockholm (No. 
Ar. 46147). It is the left-hand specimen illustrated in pi. 8, fig. 2, a strongly 
flattened impression in alum shale, whose length between the margins of 
cephalon and pygidium is 117 mm (120 mm in Wahlenberg’s figure). Obviously 
this specimen was available also to Angelin when his figure of P. tessini var



wahlenbergi was drawn (Pal. Scand., edit, of 1878, pi. 1 a, fig. 1). It was collected 
from the lowest portion of the P. paradoxissimus beds, probably the zone of 
Ptychagnostus (Triplagn.) gibbus, at Oltorp, 18 km E of Falköping, Väster­
götland.

The thorax is composed of 21 segments; at all events, this is the number 
in the right-hand imperfect specimen in fig. 2, a plaster cast of which proves 
that it originally was complete, had a length of 132 mm (measured as above), 
and all parts of the dorsal shield in undisturbed order. Furthermore, the same 
number is found in at least three other complete specimens of various sizes 
from the type locality. Thus, in this character P. paradoxissimus differs from 
the very similar P. bohemicus Barr., in which according to Barrande the number 
is constantly 20. — In another, smaller, very closely allied species, P. jemt- 
landicus Wiman (1903), the thoracic segments are 19 in specimens of various 
sizes. This form appears at least in Jämtland slightly earlier than does P. 
paradoxissimus, at the boundary between the oelandicus and paradoxissimus 
beds. It is hitherto known for certain only from southern Jämtland (Brunflo 
and other localities) and Närke (Julsta; not Vinala as stated by Linnarsson, 
1875, p. 40).
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Tabular summary of the range and geographical distribution of
Ai, zone of Paradoxides insularis
Ä2, » » » pinus
Bi, » » Ptychagnostus (Triplagn.) gibbus
Ba, » » Tomagn. fiscus and Ptychagn. atavus
B3, » » Hypagnostus parvifrons

Zone S

AI A2 Bi |b* B3 B+ Ci Cz c3

j Paradoxides (groomi Lapw.?).................................... I . 1
» insularis Wgård................................. +
» sjögreni Linrs......................................... + +
» cf. sjögreni Linrs.................................

» oelandicus Sjögr................................... + + •
» aff. oelandicus Sjögr.?..................... +

quadrimucronatus Wgård.............. + +
» bidentatus Wgård.............................. ? +
» pinus Wgård........................................ +
» torelli Wgård........................................ +
» jemtlandicus Wim.................................. +
» paradoxus (Linné).............................. ?

» paradoxissimus (Wahl.).................. + + + ? .
» aff. paradoxissimus (Wahl.)? . . . 7 +
» palpebrosus Linrs................................. +
» hicksii Salt.............................................. +

» brachyrhachis Linrs............................ + ?

» davidis Salt............................................. +

» forchhammeri Ang................................ + ?

Clarella cf. impar (Hicks).............................. .. +
Centropleura angustata Wgård ............................... ?

lovéni (Ang.)........................................ +
» angelini Wgård................................. +

Kootenia westergårdi Thorsl..................................... +
Dorypyge aenigma (Linrs.)....................................... +
Corynexochus spinulosus Ang.................................... + + (

» cf. spinulosus Ang............................ +
Acontheus acutangulus Ang........................................ +
Dolichometopus suecicus Ang..................................... + .

Proceratopyge conifrons Wall................................... . +
» magnicauda Wgård....................... |

• 1 • 1 • + i
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the Middle Cambrian Non-Agnostidean Trilobites of Sweden.

B4, zone of Ptychagnostus punctuosus
Ci, » » Ftychagn. (Triplagn.) lundgreni and Goniagn. nathorsti
C2, » » Solenopleura brachymetopa (Andrarum limestone)
C3, » » Lejopyge laevigata
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Ellipsocephalus polytomus Linrs...........................

» lejostracus (Ang.).......................

Agraulos difformis (Ang.)........................................

» aculeatus (Ang.)........................................

» acuminatus (Ang.)...................................

» anceps Wgård...........................................

Anomocare laeve (Ang.).............................................

» longifrons Wgård.................................

» cf. longifrons Wgård.......................

Anomocarina excavata (Ang.)...................................

» cf. excavata (Ang.).............................

» extornata (Wgård).............................

Anomocarioides limbatus (Ang.)............................

Grönwallia platyrrhina (Grönw.)............................

» microphthalma (Ang.)...........................

» ? angermanens is Wgård......................

Andrarina costata (Ang.).............................................

Nericia quinquedentata Wgård..............................

» septemdentata Wgård.................................

Conokephalina ornata (Brögg.)...............................

» suecica (Wall.).................................

Ullaspis conifrons Wgård........................................

Bailiella emarginata (Linrs.)....................................

» fröensis Wgård.............................................

* tenuicincta (Linrs.)....................................

» impressa (Linrs.)........................................

» aequalis (Linrs.).............................................

Bailiaspis dalmani (Ang.)...........................................

» glabrata (Ang.)...........................................

Ctenocephalus exsulans (Linrs.)..............................

Elyx laticeps (Ang.)........................................................

Dasometopus breviceps (Ang.)....................................

» lincertus Wgård...............................

Parasolenopleura cristata (Linrs.)..........................

* aculeata (Ang.)............................

» scanica Wgård...........................

* linnarssoni (Brögg.)................

» » brevicauda Wgård

» cf. linnarssoni (Brögg.) ....

Z o n e s
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Z o n e s

Ai A2 Bi B2 B3 b4 Ci C2
03 1

Parasolenopleura spinigera Wgård...................... + -j-

» vestgothica Wgård.................... +
» ? peregrina (Wall.).................. +

Solenopleura munsteri Strand.............................. +
» parva Linrs............................................ . -f

bucculenta Grönw............................... .

♦ holometopa (Ang.)............................... • -j_

» humilis Wgård............ . -f

conifrons Wgård............................... +
, brachymetopa (Ang.)......................... +

» alutacea Brögg. .. +

» canaliculata (Ang.)............................ +
Acrocephalites stenometopus (Ang.)....................... •
Toxotis pusilla Wall........................................... • -f-

Burlingia laevis Wgård..............................................

Schmalenseeia acutangula Wgård......................... • 1 4- +1 ■f 1 . I .
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Explanation of Plates.

If nothing is mentioned regarding the rock, the specimen is preserved in lime­
stone.

If no other statement is made, the specimen belongs to the Geological Survey of 
Sweden.

Abbreviations:
KM. = Paleozoological Department of the Swedish Museum of Natural History, 

Stockholm.
G.-M. I. Lund = Geological-Mineralogical Institution of the University of Lund.
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Plate 1.

All specimens illustrated in this plate are from the Andrarum limestone, Andra- 
rum, Scania.

Agraulos difformis (Angelin). — Page 4.
Fig. 1. Cranidium of young individual, retaining the test.
Figs. 2—4. Three cranidia, exfoliated. Fig. 4 is the lectotype. — Figs. 3 and 4, 

RM. Nos. Ar. 42825 and 42824.
Figs. 5 a—b. Cranidium, retaining small parts of the test; one of the largest 

specimens found. —■ RM. No. Ar. 1813 a.
Figs. 6 a—b. Cranidium, retaining most of the test, with parabolic frontal outline. 

— RM. No. Ar. 42826.
Figs. 7, 8. Two cranidia retaining parts of the test, with subtriangular frontal 

outline. — Fig. 7, G.-M. I. Lund; fig 8, RM. No. Ar. 1820 b.

Agraulos aculeatus (Angelin). — Page 5.
Figs. 9, 10. Two cranidia, exfoliated; the latter is the lectotype. — RM. Nos. Ar. 

1823 and 42828.

Agraulos acuminatus (Angelin). — Page 6.

Figs. 11—15. Five cranidia, exfoliated; fig. 13 is the lectotype. — Figs. 11 and 13, 
RM. Nos. Ar. 1818 a and 42830. Figs. 14 and 15, G.-M. I. Lund.

Agraulos sp.
Figs. 16, 17. Two free cheeks, exfoliated; probably belonging to either A. dif­

formis or A. aculeatus. — Fig. 16, RM. No. Ar. 42827.

Figs. 1—3, 7—9, 10 a, 12, 14—17 photographed and retouched by J. W. Englund.
Figs. 4—6, 10 b, 11, 13 photographed by C. Larsson.
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Plate 2.

Agraulos anceps sp. n. — Page 6.
Figs. i—3. Three cranidia, retaining parts of the test; fig. 2, holotype, copy from 

Holm & Westergaard, 1930, pi. 4, fig. 15. Andrarum limestone. Andrarum 
Scania. — Figs. 2 and 3, RM. Nos. At. 42829 and 1810 a.

Parasoleno pleura cristata (Linnarsson). — Page 22.
Figs. 4 5. Dorsal shield wanting the free cheeks, and cephalon; 5, holotype. Para-

doxides oelandicus beds, zone of P. insularis. Borgholm, Öland. Figs.
4 a and 5 copies from Westergård, 1936, pi. 12, figs. 1 and 3 __Fig s
RM. No. Ar. 1456 b. J 5’

Solenopleura munsteri Strand. — Page 11.
Figs. 6 a—d. Cranidium; d, part of the left-hand fixed cheek showing the orna­

mentation of the test.
Figs. 7—8. Free cheek and pygidium, retaining the test; associated with the 

cranidium, fig. 6, in a greenish gray glauconitic limestone. Zone of Ptycha- 
gnostus (Tnplagn.) gibbus. Oltorp, 18 km E of Falköping, Västergötland. 
Figs. 6—8, Geological Institution of the University of Stockholm.

Figs. 9—10. Defective cranidium (natural size), partly exfoliated; and pygidium 
retaining the test. Exsulans limestone. Brantevik, Scania.

Solenopleura parva Linnarsson. -— Page 12.
Figs. 11 a—c. New figs, of the holotype cranidium, retaining the test. Brantevik 

(= Linnarsson’s locality Gislöv), Scania.
Fig. 12. Cranidium, retaining the test. Andrarum, Scania.
Fig. 13. Free cheek, retaining the test. Kiviks-Esperöd, Scania.

Figs. 11—13 from the Exsulans limestone.

Figs. 1, 2 b, 4 b, 6 c, 6 d, 8 b, 9, 11 c photographed by C. Larsson.
Englund' 3’ 4 5_'6 b’ 7’ 8 *’ 10—11 b’ I2' r3 photographed and retouched by J. W.
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Plate 3.

Solenopleura bucculenta Grönwall. — Page 13.

Figs, i a—b. Cranidium, exfoliated. The so-called Hyolithes limestone, ca. 0.4 m 
below the Andrarum limestone. Andrarum, Scania.

Figs. 2 a—c. Cranidium, retaining the test. Andrarum limestone, Andrarum, 
Scania.

Figs. 3 a—c. Cranidium, exfoliated. Andrarum limestone. Gislöv (boulder), 
Scania. — Geological Institution of the University of Stockholm.

Solenopleura brachymetopa (Angelin). — Page 18.
Figs. 4 a—c. Cranidium, retaining parts of the test; lectotype. — RM. No. Ar. 

1773 g-
Figs- 5—7- Cranidium, free cheek, and pygidium from a weathered boulder. 
Figs. 8 a—b. A fairly complete dorsal shield wanting the free cheeks; b, trans­

verse section across the thorax. Natural size. — G.-M. I. Lund.
Fig. 9. Cranidium with part of attached thorax and displaced right-hand free 

cheek. — RM. No. Ar. 42835.
Figs. 10 a—b. Defective cephalon. — RM. No. Ar. 1780.

Figs. 4—10 from the Andrarum limestone. Andrarum, Scania.
Figs. 1 a—2 b, 3 a—b, 5—9 photographed and retouched by J. W. Englund.
Figs. 2 c, 3 c—4 c, 10 a—b photographed by C. Larsson.
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Plate 4.

All specimens illustrated in this plate are from the Andrarum limestone. Andra- 
rum, Scania.

Solenopleura holometopa (Angelin). — Page 14.
Figs. 1 a b. Cranidium, exfoliated. Lectotype, natural size. — RM No Ar 

46650.
Figs. 2 4. Three cranidia of various sizes, retaining the test. — Fig 2 RM No

Ar. 46651.
Fig. 5. Cranidium, with the left-hand free cheek in situ. — RM. No. Ar. 2057 b 
Fig. 6. Free cheek, retaining the test. — RM. No. Ar. 42834.
Figs. 7 a b. Cranidium, with eleven thoracic segments attached; b, transverse 

section across the thorax. Natural size. — G.-M. I. Lund.
Figs. 8 a—b. Pygidium, retaining the test. — RM. No. Ar. 42837.

Solenopleura holometopa hutnilis subsp. n. __ Page 16.
Figs. 9 a c. Cranidium, retaining parts of the test; natural size. — RM No Ar 

1900.

Solenopleura conifrons sp. n. — Page 17.
Figs. 10 a—d. Cranidium, retaining parts of the test; d, part of the left-hand 

fixed cheek showing the ornamentation of the test. — RM. No. Ar. 42836.

Figs. 1, 8 b, 9, 10 c photographed by C. Larsson.
Figs. 2—8 a, 10 a, 10 b, 10 d photographed and retouched by J. W. Englund.
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Plate 5.

Solenopleura canaliculata (Angelin). — Page 19.
Figs. 1 a—b. Defective cranidium, retaining small parts of the test. One of the 

specimens from which Angelin’s restored figure was drawn; lectotype. 
Natural size. Andrarum, Scania. — RM. No. Ar. 46145.

Figs. 2 a—c. Cranidium, retaining parts of the test. Natural size. Järrestad 
(boulder), Scania. — KM. No. Ar. 1630.

Figs. 3 a—b. Cranidium, retaining the test. Andrarum, Scania.
Fig. 4. Defective free cheek, retaining the test on the border. Natural size. Andra­

rum, Scania. — G.-M. I. Lund.
Figs. 5 a—b. Pygidium, exfoliated. Andrarum, Scania. — RM. No. Ar. 1785 g. 

Figs. 1—5 from the Andrarum limestone.

Parasolenopleura aculeata (Angelin). — Page 23.
Figs. 6 a b. Cranidium and attached thorax, in shale, somewhat flattened; b, 

counterpart of a, photographed in reverse light, showing the impressions 
of the axial nodes on the eight anterior thoracic segments. Zone of Ptycha- 
gnostus (Triplagn.) gibbus. Boring at Övre Åkerby, Närke; level 23.5 m 
(Westergård 1941).

Pig. 7. Dorsal shield wanting the free cheeks, in shale, somewhat flattened.
Zone as above. Boring at Berga, parish of Knista, Närke; level 14.23 m. 

Figs. 8—9. Cranidium and free cheek, retaining the test. Zone as above. Berg 
(boulder 4), Östergötland.

Fig. 10. Cranidium, retaining the test, somewhat crushed. Lectotype. Acrothele 
(Redlichella) granulata conglomerate. Borgholm, Öland. — RM. No. Ar. 
46143 a.

Dgs 1. 2, 4, 5 b, 6, 7, 10 photographed by C. Larsson.
Figs. 3, 5 a, 8, 9 photographed and retouched by J. W. Englund.
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Plate 6.

Parasolenopleura aculeata (Angelin). — Page 23.
Figs. 1 a—c. Cranidium, retaining the test. Acrothele (Redlichella) granulata con­

glomerate. Borgholm, Öland. — RM. No. Ar. 1464 b.
Fig. 2. Cranidium with attached thorax, retaining parts of the test. Under the 

microscope (magnification 25 times) the cranidium is quite smooth and the 
thorax — in particular the posterior segments — closely granulate. Asso­
ciated with Ctenocepahlus exsulans in a thin stratum immediately covering 
the conglomerate mentioned above. On the shore 2 km E of Borgholm, 
Öland.

Figs. 3 a—c. Cranidium. Under the microscope (magn. 25 times) the test is 
closely granulate. Exsulans limestone, Andrarum, Scania.

Fig. 4. Pygidium. Test granulate as in fig. 3. Exsulans limestone. Gislövshammar 
(boulder 2), Scania.

Parasolenopleura scanica sp. n. — Page 25.
Figs. 5—6. Two cranidia; the former is the holotype. Under the microscope the 

test is fairly closely granulate.
Figs. 7—8. Free cheek and pygidium. Test as in figs. 5 and 6.

Figs. 5—8: Exsulans limestone; Andrarum, Scania.

Parasolenopleura linnarssoni (Brögger). — Page 26.
Figs. 9—10. Two cranidia of different sizes. Zone of Ptychagnostus atavus. Oltorp, 

18 km E of Falköping, Västergötland.
Figs. 11—12. Cranidium and pygidium, in shale, flattened; probably this species.

New figs, of the specimens illustrated by Linnarsson, 1883, pi. 4, figs. 8 
and 11. Zone of Tomagnostus fissus. Andrarum, Scania.

Parasolenopleura linnarssoni brevicauda subsp. n. — Page 28.
Fig. 13. Dorsal shield, almost complete, in shale, somewhat flattened, retaining 

the test; holotype. Zone of Hypagnostus parvifrons, lower portion. Andra­
rum, Scania. — G.-M. I. Lund.

Fig. 14. Cranidium of young individual, tentatively referred to this form. Zone of 
Hypagnostus parvifrons. Aborrfallet, the river Sjougdälven, Ångermanland.

Parasolenopleura spinigera sp. n. — Page 29.
Figs. 15 a—c. Cranidium, holotype, retaining the test. Zone of Ptychagnostus 

atavus. Oltorp, 18 km E of Falköping, Västergötland.

Parasolenopleura vestgothica sp. n. — Page. 29.
Figs. 16 a—c. Cranidium, holotype, retaining the test except on part of the gla­

bella. Horizon and locality as in fig. 15.

Figs. 1 a—b, 3 a—b, 5 a—b, 6—9 a, 13, 14, 16 a—b photographed and retouched by 
J. W. Englund.
Figs. 1 c, 2, 3 c, 4, 5 c, 9 b—12, 15 a—c, 16 c photographed by C. Larsson.
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Plate 7.

Parasolenopleura linnarssoni (Brögger) or P. spinigera sp. n.

Figs. I a—c. Cranidium, exfoliated but retaining very small remnants of the test.
New figs, of the specimen depicted by Brögger, 1878, pi. 3, fig. 4.

Figs. 2—3. Free cheek and pygidium, in shale; test dissolved; collected by Brögger.
Figs. 1—3 from Krekling, Norway. — Paleontological Museum of the 
University of Oslo.

Figs. 4—5. Free cheek and pygidium, retaining the test. Associated with the 
specimens figs. 10, 15, and 16 in pi. 6. Zone of Ptychagnostus atavus. Oltorp, 
18 km E of Falköping, Västergötland.

Parasolenopleura cf. linnarssoni (Brögger). — Page 29.
Figs. 6—7. Cranidium and associated free cheek, exfoliated. Zone of Hypagnostus 

parvifrons. Byklev (lowest portion of the third limestone bed from below), 
Hunneberg, Västergötland.

Fig. 8. Cranidium, in shale, flattened, retaining the test. Zone of Ptychagnostus 
atavus, uppermost portion. Andrarum (Tullberg’s loc. 9), Scania. — RM. 
No. Ar. 46144.

Parasolenopleura? peregrina (Wallerius). — Page 30.
Figs. 9 10. Two cranidia, the former exfoliated, the latter retaining parts of the

test.
Figs. 11 12. Associated free cheek and pygidium, retaining part of the test.

Zone of Ptychagnostus punctuosus. Byklev (middle portion of the third 
limestone layer from below), Hunneberg, Västergötland.

Grönwallia microphthalma (Angelin). — Page 32.
Fig- 13- Defective cranidium, retaining the test except on the glabella. Lectotype. 

— RM. No. Ar. 46146.
Figs. 14—15. Cranidium and free cheek, the former partly exfoliated, the latter 

retaining the test. — RM. Nos. Ar. 1766 and 42832.
Fig. 16. Thorax with attached pygidium, retaining most of the test. The right- 

hand pleura of the tenth and eleventh thoracic segments counted from 
behind were broken and cicatriced while the animal lived.

Fig. 17. Pygidium, retaining parts of the test. — RM. No. Ar. 42833.
Figs. 13—17: Andrarum limestone, Andrarum, Scania.

Grönwallia platyrrhina (Grönwall). — Page 31.
Figs. 18—19. Two cranidia, retaining most of the test. — Fig. 19, RM. No. Ar. 

42831.
Fig. 20. Cephalon and the four anterior thoracic segments. — G.-M. I. Lund.

Figs. 18—20: Andrarum limestone, Andrarum, Scania.

Figs. 1—3, 9—13 photographed by C. Larsson.
Figs. 4—8, 14—20 photographed and retouched by J. W. Englund.
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Plate 8.

Grönwallia? angermanensis sp. n. — Page 34.
Fig. 1. Cranidium, wanting the test, poorly preserved. Paradoxides forchhammeri 

beds. Aborrfallet, the river Sjougdälven, Ångermanland. Collected bv 
Professor P. Thorslund.

Paradoxides paradoxissimus (Wahlenberg, 1821). __ Page 34.
Fig. 2. Two specimens, the left-hand of which is the original of Wahlenberg's 

restored illustration of Entomostracites paradoxissimus. Strongly flattened 
impressions in alum shale; natural size. Lower portion of the alum shale, 
probably the zone of Ptychagnostus (Triplagn.) gibbus. Oltorp, 18 km E of 
Falköping, Västergötland. — RM. No. Ar. 46147.

Figs. i and 2 photographed by C. Larsson.



S. G. U Sf.r. C. N:o526 Pl. 8

' t- i'

K.

ml'
jr.l L '<!/ V



SVERIGES GEOLOGISKA UNDERSÖKNINGS SENAST 
UTKOMNA PUBLIKATIONER ÄRO:

Ser. Aa. Geologiska kartblad i skalan 1 : 60 000 med beskrivningar. 
Priset för karta i ser. Aa med beskrivning är 10:— kr, för karta enbart 8:— kr; 

(Price: map sheet + explanation Sw. kr. 10:—, map sheet Sw. kr. 8:—)

N:o 185 Horndal av R. Sandegren och B. Asklund. 1943 
» 186 Möklinta av R. Sandegren och B. Asklund. 1946
* 187 Vårvik av R. Sandegren och W. Larsson. Under utgivning.
> 188 Avesta av G. Lundqvist och S. Hjelmqvist. 1946
> 189 Falun av 0. Bulling och S. Hjelmqvist. 1948
» 190 Söderfors av R. Sandegren och B. Asklund. 1948
» 191 Vntra av R. Sandegren och P. H. Lundegårdh. 1949
» 192 Onsala av R. Sandegren och P. H. LundegIrdh. 1952
> 193 Gränna av P. Gkijer, B. Collini, H. Munthe och R. Sandegren. 1931
> 194 Säter av S. Hjelmqvist och G. Lundqvist. 1953

Ser. Ad. Agrogeologiska kartblad i skalan 1 : 20 000 med beskrivningar. 
Priset för karta i ser. Ad med beskrivning är 8:— kr, för karta enbart 6:— kr; 

(Price: map sheet + explanation Sw. kr. 8;—, map sheet Sw. kr. 6:—)

N:o 1 Hardeberga
2 Lund
3 Revinge
4 Löberöd
5 Ortofta

av G. Ekström. 1947, karta med beskrivning 
> 1953, > > »

> s s t. v. utan beskrivning
» > » t. v. utan beskrivning
, » » t. v. utan beskrivning

Årsbok 43 (1949) Pris
N:o 508 Werner, S., Interpretation of magnetic anomalies at sheet like bodies. 

Under tryckning (In printing).
» 509 Koczy, F. F., The thorium content of the Cambrian alum shales of

Sweden. 1949 ................................................ ... 1,50
» 510 Thorslund, Per, Notes on Eootenia sp. n. and associated Paradoxides 

species from the lower Middle Cambrian of Jemtland, Sweden. With
one plate. 1949 ................................................................. ... • L50

, 511 WestergIrd, A. H., Nou-Agnostidean trilobites of the Middle Cambrian
of Sweden. 2. With 8 plates. 1950 .............................................1.50

■ 512 Hjelmqvist, S., The titaniferous iron-ore deposit of Taberg in the South
of Sweden. With one plate. 1950 ................................................4,50

» 513 Lundegårdh, P. H., Aspects to the geochemistry of chromium, cobalt,
nickel and zinc. 1949 ................................................................. 3,oo

• 514 Geijer, Per, The Rektor ore body at Kiruna. With one plate. 1950 . 1,50

Årsbok 44 (1950)

» 515 Grip, Erland, Geology of the sulphide deposits at Mensträsk and a com­
parison with other deposits in the Skellefte district. With 4 plates. 1951 5,oo 

» 516 Ödman, Oi.of, Manganese mineralization in the Ultevis district, Jokkmokk,
North Sweden. Part 2. Mineralogical notes. 1950 ........................ 1,50

» 517 Asklund, Bror, Kosteröarna, ett nyckelområde för västra Sveriges pre- 
kambriska geologi. Summary: The Koster isles, a key area for the 
Pre-Cambrian geology of Western Sweden. Med 2 tavlor. 1950 . . 6,0 o 

> 518 Arrhenius, O., Vissa ämnens fördelning i marken i Kopparbergs län.
Summary: Some minor elements of the soils in the province of
Kopparberg (Dalecarlia). 1953 ...................................................  2.50

• 519 Wenner, C. G., Fjärås bräcka. 1951.............................................3,oo

Forts.



Årsbok 45 (1951)
N:o 520 Sundius, N., Kvarts, tältspat och glimmer samt förekomster därav i

Sverige. 1952 ............................................................................
521 Ga velin, S.. Lime metasomatism and metamorphic differentiation in the

Adak area. 1952 ........................................................................
523 Åhman. E. och Ödman O. H., Konglomeratet på Bälingsberget i Neder-

lnleå s:n. Med en tavla. 1952 ....................................................
524 Du Rietz, T., Geology and ores of the Kristineberg deposit, Vesterbotten.

Sweden. 1953 ....................................................

10,oo

3.50

1.50

6.50

>

Årsbok 46 (1952)

525 Lundqvist, J., Bergarterna i dalamoränernas block-och grusmaterial 1952
526 Westergård, A. H., Non-Agnostidean trilobites of the Middle Cambrian

of Sweden. 3. 1953......................................................................
527 Ödum, H., De geologiska resultaten från borrningarna vid Höllviken

Del Y: The macrofossils of the Upper Cretaceous. With 4 plates. 1953
528 Kautsky, G., Der geologische Bau des Sulitelma-Salojauregebietes in

den nordschwedischen Kaledoniden. 1953 ......................................
529 Åhman, E., Yallen-Alhamnområdet i Nederluleå s:n. Summary: The

Vallen-Alhamn area, parish of Nederluleå, N. E. Sweden. 1953 . . .

3,50

4,00

3,50

15,oo

2,oo

Årsbok 47 (1953)

:: 531 Lundegarph, P. H., Petrology of the Mölndal*—Styrsö—Vallda region
in the vicinity of Gothenburg. With one plate. 1953 .................. 4,oo

» 532 Sahlström, K. E., Jordskalv i Sverige 1941—1950. Med en karta.
Resumée: Erdbeben in Schweden 1941—1950. 1953 ..................... 2,oo

Ser. Ba.
N:o 13 Berggrundskarta över Stockholmstrakten upprättad avN. Sundius. 1:50000.

1946 ................................................................  10,0 o
Beskrivning till berggrundskarta över Stockholmstrakten av N. Sundins.

4948..........................................................................................................5,oo
> 14 Jordartskarta över södra och mellersta Sverige. Efter de geologiska kart­

bladen sammandragen vid S. G. U. av K. E. Sahlström 1:400000.
Mellersta bladet, tryckt 1947 ..........................................................  15,oo
Södra bladet, tryckt 1948 ..............................................................  15^00
Norra bladet, tryckt 1949 ..........................................................  15 oo

Ser. Ca.
N:o 21 Lindqvist, G., Beskrivning till jordartskarta över Kopparbergs län. Skala 

1:250 000. 1951 ............................................. . ..............
35 Geijer, Per och Magnusson, N. H., De mellansvenska järnmalmernas

geologi. Med 56 tavlor. 1944.......................................................
36 von Eckermann, H., The Alkaline district of Alnö Island (Alnö alkalina

område). With 60 plates. 1948 ....................................................

20, oo 

35,oo 

15,oo
Rapporter och meddelanden i stencil

1. Utredning rörande det svenska jordbrukets kalkförsörjning 1—2.1931
(Kartorna utgångna)..................................................................15t00

2. Sveriges lodade sjöar. Sammanställning av K. E. Sahlström 1945 . . 3,oo
3. Rapport över manganmalmsletningen i Jokkmokks socken 1940—48

av O. H. Ödman. Med 4 kartor................................................ 4j0o

PRINTED IN SWEDEN

Distribueras genom
Generalstabens Litografiska Anstalts Förlag, Drottninggatan 20. Stockholm 16.


