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Abstract: The Scandinavian trilobites described in the clas-
sical papers by Moberg and Moller (1898) and Moberg
(1898) are reviewed, based on the original type collections.
The ten species and subspecies originally described are here
considered to represent 12 species and subspecies, ranging in
age from the latest Furongian (late Cambrian) through the
Tremadocian (Early Ordovician). Lectotypes are selected for
Parabolina (Parabolina) acanthura (Angelin), Acerocare ecorne

Angelin and Westergaardia lata (Matthew). Leptoplastus
claudicans (Moberg and Moller) is regarded as a junior sub-
jective synonym of L. stenotus Angelin. These, and lectotypes
formerly only figured by hand-drawings, are illustrated by
high-resolution photographs.

Key words: Trilobita, Acerocare Zone, Furongian, Cam-
brian, Scandinavia.

THE principle of name-bearing types constitutes the
basis for our organization of the Animal Kingdom. Virtu-
ally all palaeontological generalizations rely on sound
taxonomy and a stable nomenclature. A misuse of the
name-bearing type concept undermines the taxonomic
work that, in turn, could lead to erroneous theories. In
this context, reviewing and improving older taxonomic
descriptions are of fundamental importance, and a task
that would be difficult without existing type material.
Useful presentations of species put great demands upon
not only the written descriptions but also the illustrations.
A common practice during the nineteenth and the begin-
ning of the twentieth century was to make hand-drawings
of the specimens and to retouch photographs in order to
enhance their appearance. This, of course, expresses the
artists’ or scientists’ subjective appreciation of the speci-
mens, and not necessarily the actual specimens. An exam-
ple of this is the two papers reviewed herein (Moberg and
Moller 1898; Moberg 1898), in which ten species and
subspecies of Furongian (Peng et al. 2004) trilobites from
Scandinavia were originally illustrated by drawings, sev-
eral of which are shown to be slightly imperfect or inac-
curate. These drawings were later copied by Westergard
(1909, 1922) and Poulsen (1923). The original specimens
were restudied in order to determine their currently valid
taxonomic affinity. Discrepancies between these specimens
and the illustrations are discussed and lectotypes are
selected where necessary. High-resolution digital images
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were produced of lectotypes, discussed specimens and
additional characteristic representatives of selected taxa. I
hope that this paper will provide a good basis for future
work on the uppermost Furongian in Scandinavia and
elsewhere.

GEOLOGICAL SETTING AND
HISTORICAL BACKGROUND

The Furongian of Scandinavia consists of a condensed
succession of kerogen-rich shale (alum shale) with lenses
and beds of dark grey limestone (anthraconite or orsten).
The thickest and stratigraphically most complete succes-
sions are in the Oslo Region of Norway, and in Scania, the
southernmost province of Sweden, where the Furongian
is up to approximately 50 m thick (Westergard 1944;
Henningsmoen 1957). In Scania, Furongian outcrops are
confined to a few localities along the length of a fault-
bounded, graben-like structure, the Colonus Shale Trough,
running diagonally (north-west—south-east) through Sca-
nia (e.g. Bergstrom et al. 1982; Norling and Bergstrom
1987; Erlstrom et al. 1997). Furongian strata have also
been recorded from drill cores in Scania (Wester-
gard 1942, 1944; Terfelt et al. 2005).

In most parts of Scandinavia, strata of late Furongian
age (the Acerocare Zone) are absent or poorly exposed;
consequently, this is an inadequately known stratigraphical
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interval. However, late Furongian strata are exposed at a
few localities in the Oslo Region, Norway (Henningsmoen
1957; Bruton et al. 1982, 1988), Bornholm, Denmark
(Poulsen 1923), and in three areas in southern Sweden:
southern Oland, Kinnekulle in Vistergotland, and Scania
(Westergard 1947), of which the last has the most com-
plete successions.

The Scanian outcrops are exposed at four localities:
Akarpsmolla, Sédra Sandby, Andrarum and Jirrestad
(Text-fig. 1B). The greatest thickness of the Acerocare
Zone is found at Andrarum, where it reaches 87 m
(Westergard 1944). The fauna of the Acerocare Zone is
dominated by olenid trilobites, although brachiopods (e.g.
Orusia sp.; Moberg and Moller 1898) and conodonts (e.g.
Bruton et al. 1988) have also been recorded.

The first work on the uppermost Furongian of Scan-
dinavia was carried out by Angelin (1854) who des-
cribed two species of trilobites (Acerocare ecorne and
Parabolina acanthura) from Sodra Sandby. A few years
later, Nathorst (1869) concluded that strata with Acero-
care Angelin, 1854 form the top of the Cambrian based
on the succession at Andrarum. In 1875 Linnarsson
described another trilobite species, Cyclognathus micro-
pygus (= Acerocarina micropyga), from Akarpsmélla and
in 1882 Brogger described the trilobite Parabolina heres
from the Oslo area. Towards the end of the nineteenth
century the stratigraphical position and ranges of these
trilobites were uncertain; as a result, the famous Swe-
dish geologist Johan Christian Moberg, together with
botanist Hjalmar Moller, initiated a thorough investiga-
tion of the upper Furongian strata of Scania in 1894.
Their efforts resulted in two papers published in 1898
(Moberg and Moller 1898; Moberg 1898). These com-
prise detailed stratigraphical and lithological descriptions
of the uppermost Furongian at Akarpsmélla, Sodra
Sandby and Andrarum (Text-fig. IC-E), as well as
descriptions of six new trilobite species. Even to this
day these papers represent the most important and
meticulous work on trilobites from the uppermost
Furongian in Scandinavia.

Moberg and Moller (1898) concluded that the presence
of Acerocare ecorne defines the base of the Acerocare Zone.
Studying a borehole core from S6dra Sandby, however,
Westergard (1942, 1944) showed that this species actually
occurs at the top of this zone. Furthermore, Moberg and
Moller (1898) included the subzone with Parabolina
megalops and Peltura paradoxa in the Acerocare Zone. By
contrast, Westergard (1942) regarded that same subzone
as the uppermost part of the zone with Peltura, Sphaer-
ophthalmus and Ctenopyge (the Peltura scarabaeoides
Zone). The zonation applied in this paper is that of Hen-
ningsmoen (1957) who subdivided the Acerocare Zone
into four subzones (Text-fig. 2) based on pelturines, as
they are more common and easier to identify than species

of Parabolina. In ascending order these are: the Peltura
transiens, the Peltura costata, the Westergaardia and the
Acerocare ecorne subzones.

MATERIAL AND METHODS

The bulk of the material studied derives from the upper-
most Furongian of Scania. Moberg and Moller’s (1898)
specimens were collected at Sédra Sandby, Akarpsmélla
and Andrarum in Scania (Text-fig. 1). Angelin’s (1854)
specimens were collected at Sodra Sandby. Bregger’s
(1882) specimens were collected from Vekkerg, in the
Oslo Region, and Matthew’s (1891) specimens were col-
lected from Navy Island, St. John Harbour, New Bruns-
wick, Canada. Figured specimens were coated with
ammonium chloride prior to photographing with a digital
camera. Multiple images of each specimen were combined
(using the CombineZ software) in order to enhance focal
depth. Moberg and Moller’s (1898) and Moberg’s (1898)
material is housed in the type collection of the Depart-
ment of Geology, Lund University (LO); Bragger’s (1882)
is in the type collection of the Palacontological Museum,
University of Oslo (PMO); Angelin’s (1854) is in the type
collection of the Swedish Museum of Natural History,
Stockholm (RM); and Matthew’s (1891) is in the type
collection of the Royal Ontario Museum, Canada (ROM).

SYSTEMATIC PALAEONTOLOGY

The descriptive terminology applied herein follows that of
Whittington and Kelly (in Kaesler 1997). The subheadings
‘Material’ and ‘Other material’ refer to figured specimens
from the Moberg and Moller (1898) type collection,
unless stated otherwise.

Order PTYCHOPARIIDA Swinnerton, 1915
Family OLENIDAE Burmeister, 1843
Subfamily OLENINAE Burmeister, 1843
Genus PARABOLINA Salter, 1849
Type species. Entomostracites spinulosus Wahlenberg, 1818, by
monotypy.
Subgenus PARABOLINA (PARABOLINA) Salter, 1849

Type species. As for genus.

Remarks. For discussion of this subgenus, see Nikolaisen
and Henningsmoen (1985, p. 4).



TERFELT: FURONGIAN TRILOBITES FROM SWEDEN

1341

Helsingborg

Copenhagen

Malmé

o Akarpsmolla
o

Sdodra éandbx
Andrarum‘{

Sodra Sandby
su\arpsbécken (Sularp Brook]

N ==
\

0 200 m

~— wnieipuy/ L;o obey|in oy} 0

T

Stora brottet
(Great quarry)

Lilla brottet
(South quarry) e
B

g
Bell tower

TEXT-FIG. 1. A, orientation map of southern Scandinavia. B, map of Scania, the southernmost province of Sweden, showing the
location of Akarpsm('illa, Sodra Sandby, Andrarum, and Jérrestad. Middle Cambrian—lower Ordovician outcrops are marked in dark
grey. C, detailed map of the Akarpsmélla area, showing Moberg and Méller’s (1898) collecting site (encircled by a dashed line) along
the Vege rivulet. D, detailed map of the Sodra Sandby area, showing Moberg and Moller’s (1898) localities ¢ and e (encircled by
dashed lines) along the Sularp brook. E, detailed map of the Andrarum quarries showing Moberg and Maller’s collecting site

(encircled by a dashed line) in the South Quarry.

Parabolina (Parabolina) acanthura (Angelin, 1854)
Plate 1, figures 1-7

1854 Olenus? acanthurus Angelin, p. 44, pl. 25, fig. 7.
v.1898 Parabolina acanthura (Angelin); Moberg and Moller,
p- 259, pl. 12, figs 1-7; pl. 14, figs 15-16.
1957 Parabolina acanthura (Angelin); Henningsmoen,
p- 116, pl. 10, figs 1-6.

1985 Parabolina (Parabolina) acanthura (Angelin); Nikolai-
sen and Henningsmoen, p. 4, fig. 11A (with full syn-
onymy).

v.1992 Parabolina acanthura (Angelin); Ahlberg, p. 33,
fig. 8E-H.

Type specimen. A cranidium (RM 1655a; Pl 1, fig. 4) from
Angelin’s (1854) syntypes is herein selected as lectotype.

Other material. One fairly complete specimen, one cranidium,
one librigena, three pygidia, one hypostome and one incomplete
thorax with the pygidium attached; all preserved in limestone
(anthraconite).

Remarks. Pygidium LO 1350t (PL 1, fig. 2; Moberg and
Moller 1898, pl. 14, fig. 15): Moberg and Moller (1898)
described a variant with two pairs of pygidial spines
only. However, part of the pleural field on the lower
left side is missing, thus obscuring the presence of a
third spine. Moreover, in the counterpart on the right
side, the specimen appears to have been damaged dur-
ing preparation, features not shown in their drawing.
In the cranidium LO 1344t (Pl 1, fig. 3; Moberg and
Moller 1898, pl. 12, fig. 1) the anterior margin is
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ZONES SUBZONES
Acerocare ecorne
Acerocare Westergaardia
Peltura costata
Peltura transiens
Peltura paradoxa
Peltura Parabolina lobata
w | Scarabaeoides Ctenopyge linnarssoni
GC’ Ctenopyge bisulcata
o Ctenopyge affinis
N Peltura Cti tumid.
© enopyge tumida
S minor Ctenopyge spectabilis
%' Ctenopyge similis
Q Protopeltura Ctenopyge flagellifera
Ctenopyge postcurrens
praecursor Leptoplastus neglectus
Leptoplastus stenotus
Leptoplastus angustatus
Leptoplastus . Leptoplastus ova_tus _
eptoplastus crassicornis
Leptoplastus raphidophorus
Leptoplastus paucisegmentatus
Parabolina Parabolina spinulosa
spinulosa Parabolina brevispina
8 Olenus scanicus
S Agnostus Olenus dentatus
N Olenus attenuatus
e (Homagnostus) Olenus wahlenbergi
3 obesus Olenus truncatus
e} Olenus gibbosus

TEXT-FIG. 2. Zonation of the Furongian Series in Scandinavia
modified from Ahlberg (2003).

slightly convex rather than straight. In the thoracic seg-
ments LO 1346t (Moberg and Moller 1898, pl. 12,
fig. 3) only one thoracic segment is shown in their
drawing. The original specimen consists, however, of six
articulated thoracic tergites attached to an almost com-
plete pygidium (PL 1, fig. 6). In the hypostome LO
1348t (Pl 1, fig. 5 Moberg and Moller 1898, pl. 12,
fig. 5) the posterior lobe of the middle body is broader
and more rounded than shown in their drawing.

Occurrence. The species is restricted to the Acerocare ecorne Sub-
zone of the Acerocare Zone, except in Norway where it ranges
up to the basal part of the Tremadocian (Henningsmoen 1957;
Bruton et al. 1988). It has been recorded from Sweden (Wester-
gard 1922), Norway (Henningsmoen 1957), Denmark (Poulsen
1923) and Great Britain (Rushton 1982).

Parabolina (Parabolina) heres heres Brogger, 1882
1882 Parabolina heres Brogger, p. 101, pl. 1, fig. 13a—d.

v.1898 Parabolina heres Brogger, Moberg and Moller, p.
267, pl. 12, figs 8-15; pl. 14, figs 13, ?14.

1957  Parabolina heres heres Brogger; Henningsmoen,
p- 119 (with full synonymy).

1982  Parabolina heres heres Brogger; Rushton, p. 47, pl. 1,
figs 1-19.

1982  Parabolina acanthura (Angelin); Bruton et al., p. 66,
pl 1, figs 1-3, 17, 19.

1985  Parabolina (Parabolina) heres Brogger; Nikolaisen
and Henningsmoen, pp. 4, 8.

1996 Parabolina heres; Bilz, p. 60, fig. 13.

2003 Parabolina heres heres Brogger; Buchholz, p. 47, pl.
3, figs 5-8.

2004 Parabolina (Parabolina) heres heres Brogger; Buch-
holz, p. 9, pl. 4, figs 3-7.

v.2005 Parabolina (Parabolina) heres heres Brogger; Terfelt

et al., p. 199, fig. 4]-K.

Lectotype. Pygidium PMO 19948, figured by Brogger (1882, pl.
1, fig. 13d) and Rushton (1982, pl.1, fig. 4); subsequently desig-
nated by Henningsmoen (1957, p. 119).

Material. One cranidium, one cranidium with an incomplete tho-
rax, four pygidia, one librigena, one hypostome and eight articu-
lated thoracic tergites; all preserved in limestone (anthraconite).

Remarks. This subspecies was thoroughly discussed by
Rushton (1982, p. 47).

Occurrence. The subspecies generally is restricted to the lowermost
two subzones (the Peltura transiens and P. costata subzones) in the
Acerocare Zone of Scandinavia (Henningsmoen 1957). In the
Nersnes section of the Oslo Region, however, it ranges through
the remaining two subzones (the Westergaardia and Acerocare
ecorne subzones) of the Acerocare Zone (Bruton et al. 1988). In
New Brunswick it possibly extends into the Westergaardia Subzone
(Rushton 1982). Parabolina (P.) heres heres has been recorded
from Sweden (Moberg and Moller 1898; Westergard 1922, 1947;
Terfelt et al. 2005), Norway (Henningsmoen 1957; Nikolaisen and
Henningsmoen 1985), North Wales (Rushton 1982), and with
doubt from New Brunswick, Canada (Rushton 1982) and the Holy
Cross Mountains, Poland (Zyliﬁska 2001, 2002).

Parabolina (Parabolina) heres megalops Moberg and Moéller,
1898
Plate 1, figure 11

v?p1898 Parabolina megalops Moberg and Méller, p. 275, pl.
13, figs 2, 23, 26, 28 [non figs 1, 4, 7, 10 (= P. (N.)
lobata lobata), fig. 9 (= P. scarabaeoides
westergaardi)].
vip1922 Parabolina megalops Moberg and Moller; Westergard,
p. 137, pl. 7, figs 17, 221, 222 [non figs 18-20, 23 (=
P. (N.) lobata lobata)] [copy Moberg and Moller
1898].
1929 Parabolina sp.; Strand, p. 357.
1942 Parabolina megalops Moberg and Moller; Westergard,
p- 14.
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1944 Parabolina megalops Moberg and Moller; Westergard,
p. 39, pl. 1, figs 12-17, 718, 19.

1947 Parabolina megalops Moberg and Moller; Westergard,
p- 24.

1957 Parabolina megalops Moberg and Moller; Hennings-
moen, p. 124.

1982 Parabolina heres megalops Moberg and Moller; Rush-
ton, p. 47, pl. 1, figs 20-21.

1985 Parabolina megalops Moberg and Moller; Nikolaisen
and Henningsmoen, pp- 4, 7-8.

2003 Parabolina megalops Moberg and Moller; Buchholz,
p. 47, pl. 3, figs 3—4.

2004 Parabolina (Parabolina) megalops Moberg and Moller;
Buchholz, p. 11, pl. 7, figs 9-10.

v?2005 Parabolina (Parabolina) heres cf. megalops Moberg

and Moller; Terfelt et al., p. 199.

Lectotype. Cranidium LO 1365t (Pl 1, fig. 11) figured by
Moberg and Moller (1898, pl. 13, fig. 2) and Westergard
(1922, pl. 7, fig. 17 [copy Moberg and Moller 1898]; 1944,
pl. 1, fig. 12); subsequently designated by Westergard (1944,
p. 40).

Other material. One hypostome and two pygidia; all preserved
in shale.

Remarks. The material at hand is very poorly preserved
and the only specimen that can be assigned to the subspe-
cies with certainty is the lectotype. The poor state of pre-
servation most probably is due to storage under
unfavourable conditions in the Department of Geology in
Lund for more than 100 years. Since the specimens have
not been photographed (except for the lectotype), the
drawings by Moberg and Moller (1898) cannot be prop-
erly compared with the original specimens and conse-
quently it cannot be firmly established that they all
belong to P. (P.) heres megalops.

Occurrence. The subspecies is restricted to the Peltura paradoxa
Subzone of the P. scarabaeoides Zone and has been recorded
from Sweden (Moberg and Moller 1898; Westergard 1922, 1944)
and Norway (Henningsmoen 1957).

Parabolina (Parabolina) heres lata Matthew, 1892

1892 Parabolina heres Brogger var. lata n. var.; Matthew,
p- 51, pl. 13, fig. 6a—f.

1898 Parabolina heres Brogger var.; Moberg and Moller,
p. 274, pl. 14, figs 10-12.

1898 Parabolina heres Brogger var.; Moberg, p. 315, pl. 16,
figs 7-8.

1957 Parabolina heres lata Matthew; Henningsmoen,
p- 120 (with full synonymy).

1982 Parabolina heres lata Matthew; Rushton, p. 48, pl. 2,
figs 1-11, ?12, ?13, 216 (= transitional to P. acanth-
ura).
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1985 Parabolina (Parabolina) heres cf. lata Matthew; Niko-
laisen and Henningsmoen, p. 5, fig. 11B.
1988 Parabolina heres lata Matthew; Bruton et al., p. 453.

Lectotype. Pygidium ROM 41462 figured by Matthew (1892,
pl. 13, fig. 6e) and refigured by Rushton (1982, pl. 2, fig. 5).
Subsequently designated by Henningsmoen (1957, p. 120; note
that Henningsmoen incorrectly referred to Matthew’s pl. 13,
fig. 6b, which is a cranidium).

Material. One nearly complete specimen, one pygidium and one
pygidium with the thorax preserved in shale; two pygidia pre-
served in limestone (anthraconite).

Remarks. This subspecies was thoroughly discussed by
Rushton (1982, p. 48).

Occurrence. The subspecies is restricted to the Westergaardia
Subzone of the Acerocare Zone and has been recorded from Swe-
den (Westergard 1943, 1947), Norway (Henningsmoen 1957)
and eastern Canada (Matthew 1892).

Subfamily LEPTOPLASTINAE Angelin, 1854
Genus LEPTOPLASTUS Angelin, 1854

Type species. Leptoplastus stenotus Angelin, 1854; designated by
Vogdes (1890).

Leptoplastus stenotus Angelin, 1854
Plate 1, figures 8-10; Text-figure 3A-G

1854 Leptoplastus stenotus Angelin, p. 47, pl. 26, fig. 1.
v.1898 Acerocare claudicans Moberg and Moller, p. 257.
v.1898 Acerocare claudicans Moberg and Moller; Moberg,

p. 314, pl. 16, figs 1-5.

1908 Acerocare claudicans Moberg and Moller; Raw,
p. 513.

1917 Acerocare claudicans Moberg and Moller; Westergard,
p. 640.

1922 Leptoplastus claudicans (Moberg and Moller); West-
ergard, p. 147, pl. 8, figs 8-12 [copy Moberg 1898].

1925 Leptoplastus claudicans (Moberg and Moller); Raw,
pp. 252, 263.

1940 Leptoplastus claudicans (Moberg and Moller); Wester-
gard, p. 64.

v.1957 Leptoplastus claudicans (Moberg and Moller);

Henningsmoen, pp. 165-166, pl. 13, figs 11-13.

1957 Leptoplastus stenotus Angelin; Henningsmoen, p. 177
(with full synonymy).

1973 Leptoplastus stenotus Angelin; Schrank, p. 819, pl. 5,
figs 5-11.

Type data. Angelin’s (1854) syntypes from Andrarum cannot be
found.
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Material. Two cranidia, one librigena, one thoracic tergite and
one pygidium; all preserved in shale. Additional specimens
have been recovered from the same slab of shale that yielded
Moberg and Moller’s figured types: one nearly complete cepha-
lon with incomplete thorax, one pygidium with incomplete
thorax, one librigena, two pygidia and two cranidia; again, all
preserved in shale.

Remarks. Moberg and Moller’s (1898) specimens of
L. stenotus were identified in a loose slab of shale found
close to the bell tower at Andrarum (Moberg and Moller
1898). Hence, the stratigraphical horizon of these speci-
mens is unclear. Both Westergard (1922) and Hennings-
moen (1957) noted the inaccuracy of the drawings of
Moberg (1898). The illustration of the cranidium LO
1377t (PL 1, fig. 9; Moberg 1898, pl. 16, fig. 1) is inaccur-
ate in the following respects. The anterior margin is con-
cave rather than straight. The preocular facial sutures are
longer and not as strongly converging. The palpebral lobes
are considerably larger and situated further back, thus the
e-point of the palpebral suture is on a level at approxi-
mately the mid-length (sag.) of the glabella and not two-
thirds of the glabellar length as shown in the drawing. His
illustration of the librigena LO 1380t (Pl. 1, fig. 8; Moberg
1898, pl. 16, fig. 4) is inaccurate in the following respects:
the genal field is wider than shown in the drawing and the
genal spine is not visible in the specimen.

Moberg and Moller (1898) believed that the specimens
belonged to the genus Acerocare and came from the
Acerocare Zone. They assigned them to the new species A.
claudicans. However, Westergdrd (1922) later assigned it
to the genus Leptoplastus, suggested that it came from the

Leptoplastus Zone, and pointed out its resemblance to
both L. stenotus and L. raphidophorus. In 1940 (p. 64,
footnote 1) Westergard found it likely that L. claudicans
came from the Tremadocian or some late Cambrian strata
not exposed at Andrarum. Henningsmoen (1957) re-
examined the type material of L. claudicans, emphasized
its similarities to L. stenotus, and suggested that L. claudi-
cans and L. stenotus might be conspecific. However, he
found it difficult to compare them, as the available mater-
ial was fragmentary and not very well preserved.
Re-examination of the original slab of shale, from which
Moberg and Moller’s (1898) type material derives, yielded
new and better preserved specimens that greatly facilitate
the comparison between L. claudicans and L. stenotus.
The cranidia (Text-fig. 3F-G) show characteristics corres-
ponding to that of L. stenotus, with a short (sag.) pregla-
bellar field, a palpebral area about half as wide (tr.) as the
glabella, and a posterior border as wide (tr.) as the occip-
ital ring. The librigenae (Text-fig. 3A, C) are likewise
strikingly similar to those of L. stenotus, with a slender
spine, an obtuse corner angle and a straight posterior
margin. The pygidia (Text-fig. 3D-E) are identical to those
of L. stenotus, with an evenly rounded margin lacking
spines, and 3—4 axial rings. The thorax (Text-fig. 3A-B)
consists of 12 segments. The axis is as wide (tr.) as, or
slightly narrower than, the pleural fields, and a long axial
spine is present in the eleventh segment. In these respects
the thorax is similar to that of L. stenotus. Thus it is evi-
dent that L. claudicans shares all essential features with
L. stenotus and I regard it as a junior synonym of
L. stenotus.

EXPLANATION OF PLATE 1

Figs 1-7. Parabolina (Parabolina) acanthura (Angelin, 1854). All specimens from the Acerocare ecorne Subzone in Sédra Sandby

(locality ¢ in Text-fig. 1D), preserved in limestone. 1, LO 1349t, nearly complete specimen; original of Moberg and Moller (1898,
pl. 12, fig. 6), Westergard (1922, pl. 7, fig. 15), and Ahlberg (1992, fig. 8h); x 7. 2, LO 1350t, pygidium; original of Moberg and
Moller (1898, pl. 14, fig. 15) and Westergard (1922, pl. 7, fig. 13); x 13. 3, LO 1344t, cranidium; original of Moberg and Moller
(1898, pl. 12, fig. 1), Westergard (1922, pl. 7, fig. 9), Poulsen (1923, fig. 10), and Ahlberg (1992, fig. 8F); X 10. 4, RM 1655a,
lectotype, cranidium; original of Angelin (1854, pl. 25, fig. 7); X 15. 5, LO 1348t, hypostome; original of Moberg and Maoller
(1898, pl. 12, fig. 5) and Westergard (1922, pl. 7, fig. 16); x 10. 6, LO 1346t, incomplete thorax with pygidium; one segment is
the original of Moberg and Moller (1898, pl. 12, fig. 3) and Westergard (1922, pl. 7, fig. 11); x 8. 7, LO 1345t, librigena; original
of Moberg and Moller (1898, pl. 12, fig. 2), Westergard (1922, pl. 7, fig. 10), Poulsen (1923, fig. 10), and Ahlberg (1992;

fig. 8E); X 5.

Figs 8-10. Leptoplastus stenotus Angelin, 1854. All specimens from the Leptoplatus stenotus Subzone at Andrarum, preserved in shale. 8,
LO 1380t, librigena; original of Moberg (1898, pl. 16, fig. 4), Westergard (1922, pl. 8, fig. 9), and Henningsmoen (1957, pl. 13,
fig. 12); x 10. 9, LO 1377t, cranidium; original of Moberg (1898, pl. 16, fig. 1), Westergard (1922, pl. 8, fig. 8), and
Henningsmoen (1957, pl. 13, fig. 11); x 11. 10, LO 1379, pygidium, lectotype of L. claudicans; original of Moberg (1898, pl. 16,
fig. 3), Westergard (1922, pl. 8, fig. 11), and Henningsmoen (1957, pl. 13, fig. 13); x 13.

Fig. 11. Parabolina (Parabolina) heres megalops Moberg and Moller, 1898, LO 1365t, lectotype; cranidium from the Peltura paradoxa
Subzone at Akarpsm('jlla (Text-fig. 1C); original of Moberg and Moller (1898, pl. 13, fig. 2) and Westergard (1922, pl. 7, fig. 17;

1944, pl. 1, fig. 12); X 5.
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TEXT-FIG. 3. A-G, Leptoplastus stenotus (Angelin, 1854). All specimens from the Leptoplastus stenotus Subzone at Andrarum and the
same slab of shale from which Moberg and Méller retrieved their figured types. A, LO 9639, nearly complete cephalon with
incomplete thorax; x 10. B, LO 9640, pygidium with thorax; x 11. C, LO 9641, librigena; X 4. D, LO 9643, pygidium; x 9. E, LO 9642,
pygidium; x 10. F, LO 9645, cranidium; X 8. G, LO 9644, cranidium; X 6.

Occurrence. The species is restricted to the Leptoplastus stenotus
Subzone of the Leptoplastus Zone, and has been recorded from
Sweden (Westergard 1922, 1947), Norway (Henningsmoen 1957)
and Bornholm, Denmark (Poulsen 1923).

Subfamily PELTURINAE Hawle and Corda, 1847
Genus ACEROCARE Angelin, 1854

Type species. Acerocare ecorne Angelin, 1854; by monotypy.

Acerocare ecorne Angelin, 1854
Plate 2, figures 1-9

1854 Acerocare ecorne Angelin, p. 46, pl. 25, fig. 10.
v.1898 Acerocare ecorne Angelin; Moberg and Moller, p. 231,

pl. 10, figs 1-10.

1957 Acerocare ecorne Angelin; Henningsmoen, p. 243,
pl. 30, figs 1-8, pl. 31 (with full synonymy).

1973 Acerocare ecorne Angelin; Henningsmoen, p. 193,
text-fig. 10 [copy Henningsmoen 1957].

1982 Acerocare ecorne Angelin, 1854; Bruton et al., p. 64,
pl 1, figs 4-5, 7-9.

1988 Acerocare ecorne Angelin; Bruton et al., p. 452.
v.1992 Acerocare ecorne Angelin; Ahlberg, p. 32, fig. 8A-D.

Type specimen. A cranidium (RM 1655 g Pl 2, Fig. 1) from
Angelin’s (1854) syntypes is herein selected as lectotype.

Other material. Two fairly complete specimens, four cranidia,
one pygidium, one librigena and one hypostome; all preserved
in limestone (anthraconite).

Remarks. The illustrations by Moberg and Moller (1898)
are inaccurate in the following respects: in the cranidium
LO 1309t (PL 2, fig. 2) the posterior border of the fixi-
gena is slightly longer (sag.) than shown in the drawing
(Moberg and Moller 1898, pl. 10, fig. 2). In the hypos-
tome LO 1310t (Pl 2, fig. 8), the posterior lobe of the
middle body is more pointed than shown in the draw-
ing (Moberg and Moller 1898, pl. 10, fig. 3). In the
juvenile cranidium LO 1312t (Pl 2, fig. 5), the preglabel-
lar field is shorter (sag.) than shown in the drawing
(Moberg and Moller 1898, pl. 10, fig. 5). In the crani-
dium LO 1313t (PL 2, fig. 3), the palpebral lobes are situ-
ated a little further back and the posterolateral
projections are longer (tr.) than shown in the drawing
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(Moberg and Moller 1898, pl. 10, fig. 6). Furthermore,
the two nodes present on the anterior border are not
shown. In the nearly complete specimen LO 1314t (PL 2,
fig. 6) only the seventh thoracic segment is shown (Mo-
berg and Moller 1898, pl. 10, fig. 7). The nearly complete
specimen LO 1316t (Pl 2, fig. 77 Moberg and Moller
1898, pl. 10, fig. 9) is fractured but clearly belongs to A.
ecorne.

Occurrence. The species is restricted to the Acerocare ecorne Sub-
zone of the Acerocare Zone and has been recorded from Sweden
(Westergard 1922) and Norway (Henningsmoen 1957).

Acerocare tullbergi Moberg and Moéller, 1898
Plate 2, figures 10-12

v.1898 Acerocare tullbergi Moberg and Moller, p. 254, pl. 14,

figs 6-7, 8, 9.

1957 Acecorare tullbergi (Moberg and Moller); Hennings-
moen, p. 243, pl. 30, figs 9-11 (with full synonymy).

1982 Acerocare tullbergi (Moberg and Moller); Bruton
et al., p. 64, pl. 1, fig. 11.

1988 Acerocare tullbergi Moberg and Moller; Bruton et al.,
p. 452.

non 2000 Acerocare tullbergi Moberg and Miller [sic]; Pegel,

fig. 159.

Lectotype. Cranidium LO 1341t (Pl 2, fig. 10) figured by
Moberg and Moller (1898, pl. 14, fig. 6) and Westergard (1922,
pl. 16, fig. 15) [copy Moberg and Moller 1898]; subsequently
designated by Henningsmoen (1957, p. 244).

Other material. One librigena, one hypostome and one pygi-
dium with thorax attached; all preserved in limestone (anthraco-
nite).

Remarks. An examination of the lectotype reveals that the
specimen figured by Henningsmoen (1957, pl. 30, fig. 11)
as lectotype actually is another specimen. Hennings-
moen’s figured specimen cannot be found in Moberg and
Moller’s material. The hypostome LO 1341t (Moberg
and Moller 1898, pl. 14, fig. 8) is very poorly preserved
and no characteristic features are visible.

The cranidium figured by Pegel (2000) from the lower
slope trilobite biofacies of the Siberian Platform differs
from that of Acerocare tullbergi in having a considerably
narrower and more pointed glabella, in lacking lateral
occipital lobes, and in having deeper axial furrows. Fur-
thermore, the glabellar furrows are straight and oblique
backwards in the cranidium from Siberia, whereas they
are distinctly geniculate in A. tullbergi.

Occurrence. The species is restricted to the upper part of the
Acerocare Zone (A. ecorne Subzone?) and has been recorded
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from Sweden (Moberg and Moller 1898; Westergard 1922, 1944)
and Norway (Bruton et al. 1982, 1988).

Genus ACEROCARINA Poulsen, 1952

Type species. Cyclognathus micropygus Linnarsson, 1875; by ori-
ginal designation.

Acerocarina granulata (Moberg and Mdller, 1898)
Plate 3, figures 1-6

vp.1898 Acerocare granulatum Moberg and Moller, p. 244,
pl. 11, figs 1-9 [non pl. 14, figs 1-5 (= Westergaardia
lata)].
v.1898 Acerocare granulatum Moberg and Moller var.;
Moberg, p. 315, pl. 16, fig. 6.
v.1922 Cyclognathus granulatus (Moberg and Moller); West-
ergard, p. 179, pl. 16, figs 26-31 [copy Moberg
1898], 32.
1957 Acerocarina granulata (Moberg and Méller); Hen-
ningsmoen, p. 252.
2003 Acerocarina granulata (Moberg and Moller); Buch-
holz, p. 44, pl. 2, figs 8-15 (with full synonymy).
2003 Acerocarina cf. micropyga (Linnarsson); Buchholz,
p- 45, pl. 2, figs 16-17.
v.2005 Acerocarina granulata (Moberg and Moller); Terfelt
et al., p. 202, fig. 4A-F.

Lectotype. Fairly complete specimen LO 1323t (Pl 3, fig. 1) fig-
ured by Moberg and Moller (1898, pl. 11, fig. 1); subsequently
designated by Henningsmoen (1957, p. 252).

Other material. One complete specimen, one librigena, two cra-
nidia, one hypostome, four articulated thoracic tergites and one
pygidium preserved in stinkstone. One nearly complete specimen
preserved in shale.

Remarks. Moberg and Moller’s (1898) drawings of
A. granulata are inaccurate in the following respects: in
the lectotype (Pl 3, fig. I; Moberg and Moller 1898,
pl. 11, fig. 1), the sagittal length of the glabella is exag-
gerated, whereas the transverse length of the fixigena is
understated. The anterior right part of the pygidium
has been broken off and is lost, most probably owing
to unfavourable storage conditions. Specimen LO 1329t
(PL. 3, fig. 4) consists of four articulated thoracic
segments whereas only one thoracic segment is shown
in the drawing (Moberg and Moller 1898, pl. 11,
fig. 7). In the pygidium LO 1330t (PL 3, fig. 5; Moberg
and Moller 1898, pl. 11, fig. 8), the pygidial border
is damaged; hence, the length (sag.) of the notch
at the posterior margin is exaggerated (Terfelt et al.
2005).
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Occurrence. The species is restricted to the two lowermost sub- and Moller 1898, pl. 10, fig. 11). Moreover, the occipital
zones (the Peltura transiens and P. costata subzones) in the  node is less distinct and situated closer to the occipital
Acerocare Zone and has been recorded from Sweden furrow than shown in the drawing. In the cranidium LO

(Moberg and Moller 1898; Westergard 1922; Terfelt et al. 2005) 1320t (PL 3, ﬁg. 9) the Occipital node is situated closer to
and Norway (Henningsmoen 1957). In his chart 2, Hennings-

moen (1957, p. 299) incorrectly placed the species in the strati-
graphically older P. paradoxa Subzone (Terfelt et al. 2005).

the occipital furrow than shown in the drawing (Moberg
and Moller 1898, pl. 10, fig. 14). The specimen LO 1322t
(PL 4, fig. 1) consists of a pygidium attached to a nearly
complete thorax, whereas only the pygidium is shown in
the drawing (Moberg and Moller 1898, pl. 10, fig. 17).
Furthermore, the sagittal length of the postaxial pleural
field is exaggerated. The lectotype belongs to the Geologi-
cal Survey of Sweden (SGU) collection in Uppsala. How-

Acerocarina micropyga (Linnarsson, 1875)
Plate 3, figures 7-9; Plate 4, figure 1

1875 Cyclognathus micropygus Linnarsson, p. 500, pl. 22, - ;
ever, the specimen was last seen in 1979 and cannot be

figs 8-10.
v.1898 Acerocare micropygum (Linnarsson); Moberg and located at present (L. Wickstrom, pers. comm. 2005).
Moller, p. 237, pl. 10, figs 11-18.
1957 Acerocarina micropyga (Linnarsson); Henningsmoen, Occurrence. The species is restricted to the Peltura costata Sub-
p. 252, pl. 28, fig. 5 (with full synonymy). zone of the Acerocare Zone and has been recorded from Sweden
non 2003 Acerocarina cf. micropyga (Linnarsson); Buchholz, (Moberg and Moller 1898; Westergdrd 1922) and Norway (Hen-
p- 45, pl. 2, figs 16-17 (= A. granulata). ningsmoen 1957).

Lectotype. A nearly complete specimen figured by Linnarsson
(1875, pl. 22, fig. 8); subsequently designated by Henningsmoen Genus WESTERGAARDIA Raymond, 1924
(1957, p. 253).
Type species. Boeckia scanica Westergard, 1909; by original desig-
Material. One nearly complete specimen, one librigena, one nation.
hypostome, one cranidium, three articulated thoracic tergites
and one pygidium with thorax attached; all preserved in lime-
stone (anthraconite). The juvenile cranidium (Moberg and Westergaardia lata (Matthew, 1891)
Moller 1898, pl. 10, fig. 15) seems to be lost. Plate 4, figures 5-10

Rem.arks. The 1.11ustrat1ons of Moberg and Moller (1898) v.1891 Leptoplastus latus Matthew, p. 462, text figs 1-3.
are inaccurate in several respects. In the nearly complete v.1898 Acerocare granulatum Moberg and Méller, p. 248
specimen LO 1317t (Pl 3, fig. 7) there are ten thoracic pl. 14, figs 71, 2-5.

segments and not 12 as shown in the drawing (Moberg

EXPLANATION OF PLATE 2

Figs 1-9. Acerocare ecorne Angelin, 1854. All specimens from the Acerocare ecorne Subzone in Sodra Sandby (locality ¢ in Text-
fig. 1D), preserved in limestone. 1, RM 1655g, lectotype, cranidium; original of Angelin (1854, pl. 25, fig. 10); X 13. 2, LO 1309,
cranidium; original of Moberg and Moller (1898, pl. 10, fig. 2), Westergdrd (1922, pl. 16, fig. 6), and Ahlberg (1992, fig. 8B); X 8.
3, LO 1313t, cranidium; original of Moberg and Moller (1898, pl. 10, fig. 6), Westergard (1922, pl. 16, fig. 12), and Ahlberg
(1992, fig. 8C); x 9. 4, LO 1315t, pygidium; original of Moberg and Moller (1898, pl. 10, fig. 8), Westergard (1922, pl. 16, fig. 9),
and Ahlberg (1992, fig. 8D); x 5. 5, LO 1312t, juvenile cranidium; original of Moberg and Moller (1898, pl. 10, fig. 5) and
Westergard (1922, pl. 16, fig. 13); x 15. 6, LO 1314t, nearly complete specimen; original of Moberg and Moller (1898, pl. 10,
fig. 7) and Westergard (1922, pl. 16, fig. 8); x 3. 7, LO 1316t, fairly complete specimen; one thoracic segment is original of
Moberg and Moller (1898, pl. 10, fig. 9); x 4. 8, LO 1310t, hypostome; original of Moberg and Moller (1898, pl. 10, fig. 3) and
Westergard (1922, pl. 16, fig. 11); X 16. 9, LO 1308t, librigena; original of Moberg and Moller (1898, pl. 10, fig. 1), Westergard
(1922, pl. 16, fig. 7) and Ahlberg (1992, fig. 8A); X 6.

Figs 10-12. Acerocare tullbergi Moberg and Moller, 1898. All specimens from the upper part of the Acerocare Zone (Acerocare ecorne
Subzone?) at Andrarum (Text-fig. 1E), preserved in limestone. 10, LO 1341t, lectotype, cranidium; original of Moberg and Moller
(1898, pl. 14, fig. 6) and Westergard (1922, pl. 16, fig. 15); x 9. 11, LO 1342, librigena; original of Moberg and Moller (1898, pl.
14, fig. 7) and Westergard (1922, pl. 16, fig. 16); x 4. 12, LO 1343t, pygidium with thorax; original of Moberg and Maller (1898,
pl. 14, fig. 9); x 3.
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v.1909 Boeckia? illaenopsis Westergdrd, p. 49, pl. 1, figs 14—
17, 20 [copy Moberg and Moller 1898], 18-19.
1952 Sphaerophthalmoides latus (Matthew); Hutchinson,
pp- 90, 92.
1957 Westergaardia lata (Matthew); Henningsmoen,
p- 254, pl. 28, figs 7-10 (with full synonomy).

Type specimen. A cranidium (ROM 57581; Pl 4, fig. 8) from
Matthew’s (1891) syntypes is herein selected as lectotype.

Other material. One cranidium with thorax attached, two cra-
nidia and two pygidia preserved in shale. One cranidium;
original of Matthew (1891), preserved in limestone (anthraco-
nite).

Remarks. In the drawing of the pygidium LO 1334t by
Moberg and Moller (1898, pl. 14, fig. 4) the shape of the
terminal area resembles that of Acerocarina granulata.
However, in the original specimen the posterior margin is
concave, giving the pygidium the trapezoidal shape char-
acteristic of Westergaardia lata (Pl. 4, fig. 10). In the cra-
nidium LO 1331t (PL 4, fig. 7; Moberg and Moller 1898,
pl. 14, fig. 1), the shape of the glabella resembles that of
W. intermedia Westergdrd, 1944, while the position of the
palpebral lobes corresponds to that of W. lata, suggesting
that this specimen is intermediate between these two spe-
cies.

Occurrence. This species is restricted to the Westergaardia Sub-
zone of the Acerocare Zone and has been recorded from Swe-
den, Norway and eastern Canada (e.g. see Henningsmoen
1957).

Genus PELTURA Milne Edwards, 1840

Type species. Entomostracites scarabaeoides Wahlenberg, 1818;
subsequently designated by Hawle and Corda (1847, p. 119).

Peltura paradoxa (Moberg and Moller, 1898)
Plate 4, figures 2-4

v.1898 Acerocare paradoxum Moberg and Moller, p. 251,
pl. 11, figs 10-13, 214
1957 Peltura paradoxa (Moberg and Méller); Hennings-
moen, p. 236, pl. 26, figs 3—6 (with full synonymy).
p.1997 Peltura transiens (Brogger); Weidner, p. 88, pl. 21,
fig. 1 [non fig. 2 (= P. transiens)].
2003 Peltura paradoxa (Moberg and Moller); Buchholz,
p- 39, pl. 1, figs 1-6.
v?2005 Peltura cf. paradoxa (Moberg and Moller); Terfelt
et al., p. 201.

Lectotype. Pygidium LO 1339t (Pl 4, fig. 4) figured by Moberg
and Moller (1898, pl. 11, fig. 13) and Westergard (1922, pl. 16,
fig. 3) [copy Moberg and Moller 1898]; subsequently designated
by Henningsmoen (1957, p. 236).

Other material. Two librigenae, one pygidium with thorax
attached and one hypostome; all preserved in limestone (anth-
raconite).

Remarks. Because the circumocular suture of the librigena
LO 1336t (PL 4, fig. 2) is not visible in the specimen due
to breakage, its position in the drawing (Moberg and
Moller 1898, pl. 11, fig. 10) is speculative.

Occurrence. The species is restricted to the P. paradoxa Subzone
in the Acerocare Zone and has been recorded from Sweden
(Moberg and Moller 1898; Westergard 1922, 1944) and Norway
(Henningsmoen 1957).

Genus PELTOCARE Henningsmoen, 1957

Type species. Acerocare norvegicum Moberg and Méller, 1898; by
original designation.

EXPLANATION OF PLATE 3

Figs 1-6. Acerocarina granulata (Moberg and Moller, 1898). All specimens except 2 from the P. transiens and P. costata subzones in

Sodra Sandby (locality e in Text-fig. 1D). 1, LO 1323t, lectotype, nearly complete specimen preserved in shale; original of Moberg

and Moller (1898, pl. 11, fig. 1); X 9. 2, LO 1381t, complete specimen from Andrarum (Text-fig. 1E), preserved in limestone;

original of Moberg (1898, pl. 16, fig. 6); x 11. 3, LO 1326t, cranidium preserved in limestone; original of Moberg and Moller
(1898, pl. 11, fig. 4) and Westergard (1922, pl. 16, fig. 26); X 7. 4, LO 1329, four articulated thoracic tergites, preserved in
limestone; original of Moberg and Moller (1898, pl. 11, fig. 7) and Westergard (1922, pl. 16, fig. 28); x 8. 5, LO 1330t, pygidium
preserved in limestone; original of Moberg and Moller (1898, pl. 11, fig. 8) and Westergard (1922, pl. 16, fig. 29); x 22. 6, LO
1324t, external mould of a nearly complete specimen preserved in shale; original of Moberg and Moller (1898, pl. 11, fig. 2); X 6.

Figs 7-9. Acerocarina micropyga (Linnarsson, 1875). All specimens from the Peltura costata Subzone at Akarpsmolla (Text-fig. 1C),

preserved in limestone. 7, LO 1317t, nearly complete specimen; original of Moberg and Moller (1898, pl. 10, fig. 11); X 9. 8, LO
1318t, librigena; original of Moberg and Moller (1898, pl. 10, fig. 12) and Westergard (1922, pl. 16, fig. 20); X 10. 9, LO 1320t,
cranidium; original of Moberg and Moller (1898, pl. 10, fig. 14) and Westergard (1922, pl. 16, fig. 19); X 7.



PLATE 3

TERFELT, Acerocarina




1352 PALAEONTOLOGY, VOLUME 49

Peltocare norvegicum (Moberg and Moller, 1898)
Plate 4, figures 11-13

1898 Acerocare norvegicurn Moberg and Moller, p. 243.

1957 Peltocare norvegicum (Moberg and Méller); Hennings-
moen, p. 247, pl. 27, figs 6, 8, 10-14 (with full synon-
ymy).

1968 Peltocare norvegicum (Moberg and Moller); Robison
and Pantoja-Alor, p. 793, pl. 103, figs 14-23.

2005 Peltocare norvegicum (Moberg and Moller); Zeballo
and Tortello, p. 136, fig. 5A-D.

Lectotype. Cranidium PMO H2619 (Pl 4, fig. 12) figured by
Brogger (1882, pl. 1, fig. 3); subsequently designated by Hen-
ningsmoen (1957, p. 247).

Other material. One fairly complete specimen and one pygi-
dium; both originals of Bregger (1882), and preserved in lime-
stone (anthraconite).

Remarks. Brogger (1882) included this form in the spe-
cies concept of Cyclognathus micropygus (= Acerocarina
micropyga). However, Moberg and Moller (1898, p. 243)
identified several features that differ from C. micropygus
and erected the new species Acerocare norvegicum. Hen-
ningsmoen (1957, p. 246) subsequently placed it in the
genus Peltocare. The hypostome and the librigena figured
by Bregger (1882, pl. 1, fig. 3a-b) are registered in the
database at the Geological Museum, University of Oslo.
However, these specimens cannot be located at present
(F.-J. Lindemann, pers. comm. 2005).

Occurrence. Tremadocian in Norway (Henningsmoen 1957),
Sweden (Wiman 1905), Argentina (Zeballo and Tortello 2005)
and Mexico (Robison and Pantoja-Alor 1968).

Acknowledgements. 1 am most grateful to Mats Eriksson and Per
Ahlberg (Department of Geology, Lund University) for reviewing
various drafts of the manuscript. I thank Janet Waddington
(Royal Ontario Museum), Franz-Josef Lindemann (Geological
Museum, University of Oslo) and Jan Bergstrom (Swedish
Museum of Natural History, Stockholm) for providing me with
type material. Linda Wickstrom (Geological Survey of Sweden)
is acknowledged for giving valuable information on specific
specimens. Dr Anna Zylifiska and an anonymous reviewer critic-
ally read the manuscript and provided valuable suggestions for
its improvement.

REFERENCES

AHLBERG, P. 1992. Fagelsangsdalen - ett klassiskt
exkursionsomrade. 27-37. In STRIDSBERG, S. (ed.). Lunds
Geologiska Filtklubb 1892-1992. Schmidts tryckeri A-B, Hel-
singborg, 87 pp.

—— 2003. Trilobites and intercontinental tie points in the
Upper Cambrian of Scandinavia. Geologica Acta, 1, 127-134.
ANGELIN, N. P. 1854. Palaeontologia Scandinavica I: Crusta-
cea formationis transitionis. Fasc. 2, 21-92, pls 25-41. Leipzig,

Lund.

BERGSTROM, J., HOLLAND, B, LARSSON, K., NOR-
LING, E. and SIVHED, U. 1982. Guide to excursions in
Scania. Sveriges Geologiska Undersokning, Ca, 54, 1-95.

EXPLANATION OF PLATE 4

Fig. 1. Acerocarina micropyga LO 1322t, pygidium with thorax from the Peltura costata Subzone at Akarpsmélla (Text-fig. 1C),

preserved in limestone; the pygidium is original of Moberg and Moller (1898, pl. 10, fig. 17) and Westergard (1922, pl. 16,

fig. 22); x 11.

Figs 2-4. Peltura paradoxa (Moberg and Méller, 1898). All specimens from the P. paradoxa Subzone at Akarpsmélla (Text-fig. 1C),
preserved in limestone. 2, LO 1336t, librigena; original of Moberg and Moller (1898, pl. 11, fig. 10) and Westergard (1922, pl. 16,
fig. 1); x 14. 3, LO 1337t, librigena; original of Moberg and Moller (1898, pl. 11, fig. 11) and Westergard (1922, pl
16, fig. 2); x 12. 4, LO 1339t, lectotype, pygidium; original of Moberg and Moller (1898, pl. 11, fig. 13) and Westergard (1922, pl.

16, fig. 3); X 33.

Figs 5-10. Westergaardia lata (Matthew, 1891). All specimens except 6 and 8 from the Westergaardia Subzone at Andrarum (Text-
fig. 1E), preserved in shale. 5, LO 1333t, cranidium with thorax; original of Moberg and Moller (1898, pl. 14, fig. 3) and
Westergard (1909, pl. 1, fig. 20; 1922, pl. 16, fig. 37); x 10. 6, ROM 57582, cranidium from Navy Island, St. John Harbour, New
Brunswick, Canada, preserved in limestone; one of Matthew’s (1891) syntypes; X 7. 7, W. lata?, LO 1331t, cranidium; original of
Moberg and Moller (1898, pl. 14, fig. 1) and Westergard (1909, pl. 1, fig. 14; 1922, pl. 16, fig. 36); x 10. 8, ROM 57581, lectotype,
cranidium from Navy Island, St. John Harbour, New Brunswick, Canada, preserved in limestone; one of Matthew’s (1891)
syntypes; X 10. 9, LO 1332t, cranidium; original of Moberg and Moller (1898, pl. 14, fig. 2); x 12. 10, LO 1334t, pygidium;
original of Moberg and Moller (1898, pl. 14, fig. 4) and Westergard (1909, pl. 1, fig. 17; 1922, pl. 16, fig. 38); x 30.

Figs 11-13. Peltocare norvegicum (Moberg and Moller, 1898). All specimens from the Tremadoc in Vekkerg, Oslo Region, Norway,
preserved in limestone. 11, PMO H2694, fairly complete specimen; original of Bregger (1882, pl. 1, fig. 4); x 2. 12, PMO H2619,
lectotype, cranidium; original of Bregger (1882, pl. 1, fig. 3); X 4. 13, PMO H2613, pygidium; original of Bregger (1882, pl. 1,

fig. 3¢); X 5.



PLATE 4

TERFELT, Furongian trilobites




1354 PALAEONTOLOGY, VOLUME 49

BILZ, W. 1996. Geschiebefunde an den Abbruchkanten der
Eckenforder Bucht. 3. Sedimentirgeschiebe des Oberkambri-
um. Der Geschiebesammler, 29, 51-61.

BROGGER, W. C. 1882. Die silurischen Etagen 2 und 3 im
Kristianiagebiet und auf Eker, ihre Gliederung, Fossilien, Schi-
chtenstérung und  Contactmetamorphosen.
gramm fiir 2. Sem 1882, Kristiania, viii + 376 pp., 12 pls.

BRUTON, D. L., ERDTMANN, B. D. and KOCH, L. 1982.
The Nersnes section, Oslo Region, Norway: a candidate for
the Cambrian-Ordovician boundary stratotype at the base of
the Tremadoc series. 61-69. In BASSET, M. G. and DEAN,
W. T. (eds). The Cambrian-Ordovician boundary: sections, fossil
distributions, and correlations. National Museum of Wales,
Cardiff, Geological Series, 3, 277 pp.

—— KOCH, L. and REPETSKI, J. E. 1988. The Nersnes sec-
tion, Oslo Region, Norway: trilobite, graptolite and conodont
fossils reviewed. Geological Magazine, 125, 451-455.

BUCHHOLZ, A. 1973. Moulting in trilobites. Fossils and
Strata, 4, 179-200.

—— 2003. Die Trilobitenfauna der oberkambrischen Stufe 6
(Acerocare-Stufe) in Geschieben aus Mecklenburg und Vor-
pommern (Norddeutschland). Berliner Beitrige zur Geschiebe-
forschung, 2, 37-57.

—— 2004. Die Gattung Parabolina Salter 1849 (Trilobita) in
oberkambrischen  Geschieben = Mecklenburg—Vorpommerns
(Norddeutschland). Der Geschiebesammler, 37, 3—-34.

BURMEISTER, H. 1843. Die Organisation der Trilobiten aus
ihren lebenden Verwandten entwickelt; nebst einer systematischen
Uebersicht aller zeither beschriebenen Arten. Georg Reimer,
Berlin, 148 pp.

ERLSTROM, M., THOMAS, S. A,, DEEKS, N. and SIV-
HED, U. 1997. Structure and tectonic evolution of the Torn-
quist Zone and adjacent sedimentary basins in Scania and the
southern Baltic Sea. Tectonophysics, 271, 191-215.

HAWLE, I. and CORDA, A. J. C. 1847. Prodrom einer Mono-
graphie der bohmischen Trilobiten. ]. G. Calve, Prague, 176 pp.
HENNINGSMOEN, G. 1957. The trilobite family Olenidae
with description of Norwegian material and remarks on the
Olenid and Tremadocian series. Skrifter Utgitt av Det Norske
Videnskaps-Akademi i Oslo, 1. Matematisk-Naturvidenskapelig

Klasse, 1957 (1), 1-303, pls 1-31.

HUTCHINSON, R. D. 1952. The stratigraphy and trilobite
faunas of the Cambrian sedimentary rocks of Cape Breton
Island, Nova Scotia. Geological Survey of Canada, Memoir,
263, 1-124.

KAESLER, R. L. (ed.). 1997. Treatise on invertebrate paleonto-
logy. Part O, Arthropoda 1, Trilobita, Revised. Volume I: Intro-
duction, Order Agnostida, Order Redlichiida. Geological Society
of America, Boulder, and University of Kansas Press, Law-
rence, 530 pp.

LINNARSSON, G. 1875. Tva nya trilobiter fran Skdnes alun-
skiffer. Geologiska Foreningens i Stockholm Forhandlingar, 2,
498-506, pl. 22.

MATTHEW, G. F. 1891. Note on Leptoplastus. Canadian
Record of Science, 461-462.

—— 1892. Illustrations of the fauna of the St. John Group, 6.
Transactions of the Royal Society of Canada, 9, 3365, pls 12—
13.

Universitétspro-

MILNE EDWARDS, H. 1840. Histoire naturelle des crustacés,
comprenant 'anatomie, la physiologie et la classification de ces
animaux, 3, 285-346, pls 1-42.

MOBERG, J. C. 1898. Supplement till ‘Om Acerocarezonen’.
Geologiska Foreningens i Stockholm Forhandlingar, 20, 314-316,
pl. 16.

and MOLLER, H. 1898. Om Acerocarezonen. Ett bidrag
till kdinnedom om Skanes olenidskiffrar. Geologiska Foreningens
i Stockholm Férhandlingar, 20, 197-290, pls 10-14.

NATHORST, A. G. 1869. Om lagerfoljden inom Cambriska
formationen vid Andrarum i Skane. Ofversigt af Kongliga Vet-
enskaps-Akademiens Forhandlingar, 1, 61-65.

NIKOLAISEN, F. and HENNINGSMOEN, G. 1985. Upper
Cambrian and lower Tremadoc olenid trilobites from the Dig-
ermul peninsula, Finnmark, northern Norway. Norges Geologi-
ske Undersokelse, Bulletin, 400, 1—49.

NORLING, E. and BERGSTROM, J. 1987. Mesozoic and
Cenozoic tectonic evolution of Scania, southern Sweden. Tec-
tonophysics, 137, 7-19.

PEGEL, T. V. 2000. Evolution of the trilobite biofacies in Cam-
brian basins of the Siberian Platform. Journal of Paleontology,
74, 1000-1019.

PENG SHANCHI, BABCOCK, L. E,, ROBISON, R. A,
LIN HUANLING, REES, M. N. and SALTZMAN, M. R.
2004. Global Standard Stratotype-section and Point (GSSP) of
the Furongian Series and Paiban Stage (Cambrian). Lethaia,
37, 365-379.

POULSEN, C. 1923. Bornholms Olenuslag og deres Fauna.
Danmarks Geologiske Undersogelse, 40 (2), 1-83, pls 1-3.

—— 1952. Acerocarina, new name for Cyclognathus Linnarsson,
non St. Hilaire. Quarterly Journal of the Geological Society of
London, 107, 441-442.

RAW, F. 1907. The development of Olenus salteri. Report of
the British Association for the Advancement of Science, 1908,
513.

—— 1925. The development of Leptoplastus salteri and other tri-
lobites. Quarterly Journal of the Geological Society of London,
81, 223-324, plates 15-18.

RAYMOND, P. E. 1924, New Upper Cambrian and
Lower Ordovician trilobites from Vermont. Proceedings of
the Boston Society of Natural History, 37, 389-466, pls 12-14.

ROBISON, R. A. and PANTOJA-ALOR, J. 1968. Tremado-
cian trilobites from the Nochixtlan region, Oaxaca, Mexico.
Journal of Paleontology, 42, 767-800.

RUSHTON, A. W. A. 1982. The biostratigraphy and correla-
tion of the Merioneth-Tremadoc Series boundary in North
Wales. 41-59. In BASSET, M. G. and DEAN, W. T. (eds).
The Cambrian-Ordovician Boundary: sections, fossil distribution
and correlations. National Museum of Wales, Cardiff. Geologi-
cal Series, 3, 227 pp.

SALTER, J. W. 1849. Figures and descriptions illustrative of
British organic remains, Decade 2. Memoirs of the Geological
Survey of the United Kingdom, 38 pp., 10 pls.

SCHRANK, E. 1973. Trilobiten aus Geschieben der oberkam-
brischen Stufen 3-5. Paldontologische Abhandlungen, 4, 805-
857, pls 1-15.

STRAND, T. 1929. The Cambrian beds of Mjgsen District
in Norway. Norsk Geologisk Tidsskrift, 10, 308-365, pls 1-3.




TERFELT: FURONGIAN TRILOBITES FROM SWEDEN

SWINNERTON, J. 1915. Suggestions for a revised classifica-
tion of trilobites. Geological Magazine, 6, 538—-545.

TERFELT, F., AHLBERG, P.,, ERIKSSON, M. E. and
CLARKSON, E. N. K. 2005. Furongian (upper Cambrian)
biostratigraphy and trilobites of the Haslov-1 drill core, Sca-
nia, S. Sweden. GFF, 127, 195-203.

VOGDES, A. W. 1890. A bibliography of Paleozoic Crustacea
from 1698 to 1889 including a list of North American species
and a systematic arrangement of genera. Bulletin of the United
States Geological Survey, 63, 1-177.

WAHLENBERG, G. 1818. Petrificata telluris svecanae. Nova
Acta Regiae Societatis Scientiarum Upsaliensis, 8, 1-116.

WEIDNER, T. 1997. Uber einige seltene kambrische Trilobiten
aus Geschieben Dinemarks, Schleswig-Holsteins und Mecklen-
burgs. Der Geschiebesammler, 30, 79-89.

WESTERGARD, A. H. 1909. Studier &fver Dictyograptusskif-
fern och dess grinslager med sirskild hansyn till i Skane
forekommande bildningar. Lunds Universitets Arsskrift, N.F. 2,
5 (3), 1-79, pls 1-5.

—— 1917. Notiser rorande Dictyograptusskiffern. Geologiska
Foreningens i Stockholm Forhandlingar, 39, 635—-644.

—— 1922. Sveriges olenidskiffer. Sveriges Geologiska Undersok-
ning, Ca, 18, 1-205, pls 1-16.

—— 1940. Nya djupborrningar genom ildsta Ordovicium och
Kambrium i Ostergotland och Nirke. Sveriges Geologiska
Undersokning, C, 437, 1-72.

1355

—— 1942. Stratigraphic results of the borings through the Alum
Shales of Scania made in 1941-1942. Meddelanden Fran Lunds
Geologisk-Mineralogiska Institution, 100, 1-20.

—— 1943. Den kambro-siluriska lagerserien. 22-89. In
JOHANSSON, S, SUNDIUS, N. and WESTERGARD,
A. H. Beskrivning till kartbladet Lidkiping. Sveriges Geologiska
Undersokning, Aa, 182, 197 pp.

—— 1944. Borrningar genom Skanes alunskiffer 1941-1942.
Sveriges Geologiska Undersokning, C, 459, 1-45, pls 1-3.

—— 1947. Supplementary notes on the Upper Cambrian trilo-
bites of Sweden. Sveriges Geologiska Undersokning, C, 489,
1-34.

WIMAN, C. 1905. Studien tiber das nordbaltischen Silurgebiet.
Bulletin of the Geological Institution of the University of Upsala,
6, 12-72, pls 1-4.

ZEBALLO, J. and TORTELLO, M. FE. 2005. Trilobites del
Cambrico tardio-Ordovicico temprano del area de Alfarcito,
Tilcara, Cordillera Oriental de Jujuy, Argentina. Ameghiniana,
42, 127-142.

ZYLINSKA, A. 2001. Late Cambrian trilobites from the Holy
Cross Mountains, central Poland. Acta Geologica Polonica, 51,
333-383, pls 1-20.

—— 2002. Stratigraphic and biogeographic significance of
Late Cambrian trilobites from Eysogory (Holy Cross Moun-
tains, central Poland). Acta Geologica Polonica, 52, 217-
238.



