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from the Valongo Formation (Ordovician) of North Portugal
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Abstract: New material of Actinopeltis (Valongia) wartisoni Curms, 1961 from the borni Biozone of the Valongo Formation of North
Portugal, provides additional morphological features not observed on the holotype. The subfamily rank of Actinopeltis is briefly discussed but
remains unresolved. Valomgia PRipyL & VANix, 1984 is relegated to subgeneric rank. The stratigraphic level of the specics is established within the
Placoparia {Coplaceparia) borni Biozone and the composition of the trilobite faunal assemblage is discussed in relation to contemporaneous Ibero-

Armorican trilobite faunas.
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Resumo: Novo ial de Actinapeltis ( Val

fa) wattivori CURTS, 1961, da Biczona borni da Formagio de Valongo no Norte de Portugal,

permite adicionar elementos morfoligicos ndo observados no holdtipo. A classificagio da subfamilia do Actinopelris € brevemente discutida, mas

mantém-se indefinida. Valongia PRIBYL & VANEK, 1984, ¢ relegada para subgénero. O mivel

grifico da espécie € belecido dentro da

Biozona de Placoparia (Coplacoparia) borni ¢ a composigio do agrupamento faunal das trilobites ¢ discutida em relagio as faunas das wilobites

Ibero- Armoricanas contemporineas.

INTRODUCTION

Curris (1961) described Actinopeltis wattisoni sp.
nov. on the basis of a single, nearly complete, deformed
specimen from the Valongo Formation (Romano &
DiGaens, 1973/74) of North Portugal, in which he noted
the additional thoracic segment in Actinopeltis wattisoni
compared to all the other species of the genus.

A new genus Valongia was erected by PRIBYL &
VaNEK (1984, p. 126), to accommodate the single
species Valongia warttisoni (CURTIS, 1961), and the
proposal of this new genus was provisionally accepted
by Romana (1991, pp. 351-352).

DELGADO (1892, pp. 14, 29) listed Cheirurus
(Actinopeltis) octolobatus M°Coy from the upper part
(horizon C) of the Valongo slates; the species however
was omitted from the faunal list in his «Systéme
Silurique du Portugals (DELGADO, 1908, p. 106) and
indeed all cheirurinid material from the upper part of

the Valongo Formation in the Delgado collection of the
«Instituto Geoldgico e Mineiro» in Lisbon can be attri-
buted to the genus Eccoptochile (sensu RoMano, 1980).

We apply here the sample scheme adopted by
Tauser & REs (1994, pp. 37, 40) and present data on
the diversity and relative abundance of the trilobite
assemblage at the level at which Actinopeltis (Valongia)
Wartisoni 0Ccurs.

New material of this species has recently been
recovered which allows a more detailed morphological
description together with firm evidence of the age and
stratigraphic level of the species.
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Fig. 1 - Simplified geological map of the Valongo area (afler MEDEIROS ef al., 1980; Geological map of Portugal, sheet 9 - ).
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of trilobite faunas from sample SPC IV cq and sample SPC IV cr respectively.



SYSTEMATICS
Family Cheiruridae HawLE & Corpa, 1847

Subfamily uncertain

Remarks

The genus Actinopeltis HAWLE & Corpa, 1847 was
questionably assigned to the subfamily Cheirurinae by
LanE (1971, pp. 8-9) on the basis of the similarities in
the construction of the thoracic pleurae; he noted
however similarities with the Eccoptochilinae in both
the cephalon and pygidium. PRIBYL ef al. (1985, p. 125)
maintained the subfamily Cyrtometo-pinae, regarded
as a junior synonym of the Cheirurinae by LaNg
(1971, p. 9), to which they assigned Actinopeltis and
Valongia PRisyL & VANEK (1984, p. 126). HAMMANN
(1992, p. 100) maintained Actinopeltis within the
Cheirurinae, but noted the resemblance in glabellar and
thoracic construction with the Deiphoninae.

Actinopeltis (Valongia) wattisoni CURTIS, 1961 does
show close affinities with the Eccoptochilinae (sensu
Lang, 1971, p. 44 and HaMMANN, 1992, p. 103) in
thoracic construction, while the younger subgenus
Actinopeltis (Actinopeltis) is very similar to the Dei-
phoninae, suggesting a close affinity for the subfamilies
Eccoptochilinae and Deiphoninae with the genus
Actinopeltis. The inclusion of Actinopeltis within the
Cheirurinae is therefore not followed here. The current
knowledge of early Ordovician cheirurid phylogeny
does however not allow a clear classification of Actino-
peltis within the presently defined subfamilies.

Genus Actinopeltis HawLE & CORDA, 1847

Type species. Cheirurus globosus BARRANDE, 1846
from the Zahorany and Bohdalec formations, Caradoc,
Bohemia.

Diagnosis
The diagnosis given by PRANTL & PRIBYL (1947, pp.

27-28) is retained with the exception of “Thorax of 11
or 12 segments.”.

Subgenus Valongia (PRiBYL & VANEK, 1984)
Type species. Actinapeltis wattisoni CURTIS, 1961

from the upper part of the Valongo Formation, Placopa-
ria (Coplacoparia) borni Biozone, Llandeilian/Dobroti-

vian (semsu FORTEY et al., 1995/GUTIERREZ-MARCO et
al., 1995), near Covelo, North Portugal.

Diagnosis (emended from PRIBYL & VaNIX, 1984)

Glabella overhanging anterior margin of cephalon
by about two-sevenths of glabellar length (excluding
occipital ring). Eye situated well forwards near glabella.
Length of palpebral lobe about one-fourth of glabellar
length (excluding occipital ring). Thorax with twelve
segments, proximal part of pleurae parallel sided.
Pygidium with large terminal piece which extends to
posterior margin.

Omament of large tubercles on glabella, transverse
row of large nodes on occipital ring, posterior border of
cephalon, posterior part of axial rings and pleurae of
both thorax and pygidium.

Remarks

The present authors regard the presence of twelve
thoracic segments to be only of subgeneric status, and
that the general morphological characteristics of Actino-
peltis (Valongia) wartisoni indicate inclusion within the
genus Actinopeltis. Thus Valongia PRiByL & VANEK,
1984 is here relegated to subgeneric rank.

Actinopeltis (Valongia) wattisoni CURTIS, 1961

(P1. 1, Figs 1-5; P1. 11, Figs 1-4)

v¥ 1961 Actinopeltis wattisoni sp. nov. - CUrTis, pp. 8-11;
Pl. 3, Fig. 2; P1. 4, Fig. 1.

1974 Actinopeltis wattisoni CURTIS - HAMMANN,
p. 105.

1982 Actinopeltis wartisoni CURTIS - ROMAND, p. 96.

1984 Valongia wattisoni (CURTIS) - PRIBYL & VANEK,
p- 126; Fig. 4.3.

1985 Valongia wattisoni (CURTIS) - PRIBYL, VANEK
& PEk, p. 130; PL. 2, Fig. 4.

1989 Valongia wattisoni (CURTIS) - RABANO, Figs 5, 6.

1991 Valongia wattisoni (CURTIS) - ROMANO, pp.
351-352.

1994 Valongia wattisoni (CurTis) - Tauper & Rels,
Tol. 2.



Material

Holotype: In 49184, internal and external moulds of
nearly complete specimen. Upper part of Valongo For-
mation, near Covelo. J. T. Wattison collection, The
Natural History Museum, London.

Hypotypes: Internal and external moulds of nearly
complete specimen, SPC IV cq 95029, internal mould of
incomplete cephalon-thorax, SPC IV cr 96071; internal
and external moulds of pygidium SPC IV cr 01396.

Other material: Internal mould of cranidium, SPC
IV er 96074, and a small fragment of an internal mould
of a cranidium from sample SPC IV ¢r (not collected).

Hypotypes and other material from the upper part of
the Valongo Formation; Locality SPC IV, samples ¢q
and cr, 40-41 and 41-42 metres below the top of the
formation respectively, borni Biozone, 1125 m 189°
SSW from the summit of Santa Justa.

Hypotypes deposited in the «Instituto Geoldgico e
Mineiros in Lisbon.

Diagnosis
As for subgenus.

Description

Cephalon convex, about twice as wide as long and
less than two-sevenths of total length of carapace. Gla-
bella strongly convex, about six-sevenths as wide as
long (excluding occipital ring), oval in outline and ex-
panding anteriorly, reaching maximum width at about
level with anterior corner of lateral border furrow and
overhanging anterior margin of cephalon by about two-
sevenths of glabellar length. L1 lobe prominent with
independent convexity, defined by well-developed S1
furrow which starts just under one-fourth of glabellar
length, directed backwards and inwards, reaching to
about half L1 length. Distance between 51 furrows just
under four-sevenths of glabellar width at level of L1, 52
short, directed slightly forwards and starting just under
half of glabellar length, Very short S3 starts just under
five-sevenths of glabellar length, approximately level
with antero-lateral margin of cephalon.

Occipital ring less elevated than glabella and just
over one-fourth of width of cephalon, posterior margin
arching forwards medially, anterior part medially slo-
ping down to shallow and wide median part of occipital
furrow which is curved forwards. Lateral part of oc-
cipital ring furrow deep and wide, delimiting slightly
forwards orientated occipital ring lobe.

Fixed cheek with deep and wide posterior border
furrow. Posterior border slightly convex (exsag.), outer

half sloping downwards abaxially, point of bending
slightly swollen. Genal spine rounded in cross-section
and bluntly pointed, more than half as long as glabellar
length (excluding occipital ring) and extending back-
wards and slightly outwards to about posterior end of
second thoracic segment.

Free cheek small, sharply sloping down anteriorly,
lateral border wide and strongly convex, lateral border
furrow deep anteriorly, becoming shallow where it cur-
ves inwards to meet posterior border furrow near base
of genal spine.

Eye on raised palpebral lobe which is postero-laterally
orientated and forwardly inclined, palpebral furrow deep
and situated approximately level with L2, relatively close
to axial furrow anteriorly. Eye well below level of top of
glabella. Length of palpebral lobe about one-fourth of
glabellar length. Posterior section of facial suture directed
outwards from posterior end of palpebral lobe, crossing
lateral border furrow, then curving sharply backwards
cutting lateral margin approximately level with middle of
L1. Anterior section of facial suture runs forwards and
inwards, passing under overhanging glabella.

Doublure ventrally convex and nearly as wide as
lateral border.

Hypostome unknown,

Thorax with twelve segments, less than four-sevenths
as long as total length of carapace, anteriorly as wide as
cephalon, progressively tapering posteriorly. Axis con-
vex, about one-fourth of thoracic width (tr.) and delimi-
ted by moderately deep axial furrows. Posterior margin
of rings arching forwards medially, anterior part of rings
medially sloping down, separated from raised articula-
ted half rings by transverse furrows. Ring lobes slightly
directed forwards; deep apodemal pits situated anterior
to ring lobes.

Proximal part of pleurae parallel sided and with thin
anterior and posterior auxiliary bands. Antero-lateral
corner of pleurae slightly swollen, proximal part of
pleurae separated from tapering spines by a swollen and
raised fulerum. Spines bluntly pointed and orientated
downwards, posteriorly progressively orientated back-
wards. Doublure extending as far in as fulcrum.

Pygidium slightly more than one-seventh of total
length of carapace and about three-sevenths as long as
wide. Axis with four axial rings and a large terminal piece
which extends to posterior margin (sag.), axis rapidly
sloping downwards and tapering posteriorly, delimited by
progressively weaker axial furrows. Anterior ring with
articulated half ring, other rings fused medially.



Pleural region with four pairs of pleurae. Proximal
part of pleurae with adaxially deep, pit-like interpleural
furrows which rapidly shallow and widen abaxially,
showing fused auxiliary bands. Proximal part of poste-
rior pair of pleurae with posterior auxiliary band fused
to terminal piece. Pleurae with spines which are bluntly
pointed. Spines progressively decrease in length and
directed more rearwards posteriorly, except for posterior
pair which is considerably shorter.

Doublure at least as wide as spines of pleurae, cross-
ing posterior one-third of terminal piece.

Ornament. Glabella with widely spaced large tuber-
cles of irregular size. Posterior border with transverse
row of large nodes. Fixed and free cheeks, except bor-
ders, with pits which are broadly arranged in semi-
elliptical curves. Lateral border and genal spine with
apparently randomly arranged large nodes.

Posterior parts of occipital ring and axial rings of
both thorax and pygidium with a transverse row of large
nodes, about ten on occipital ring and first thoracic ring,
eight on last thoracic ring, six on first pygidial ring and
two on last pygidial ring.

Posterior parts of pleurae of both thorax and pygi-
dium with a transverse row of large nodes, more
prominent on proximal part of thoracic segments which
bear a maximum of four nodes. Anterior border of
proximal part of thoracic segments with transversely
orientated median sized nodes occasionally visible.

Proximal part of pleurae of thoracic segments and first
two pygidial segments with a median transverse row of
small pits only preserved on internal mould of holotype,
preserved as a shallow furrow on external moulds.

A faint median ‘furrow’ is occasionally visible on
spines of both thorax and pygidium on both internal and
external moulds, which is here interpreted as being an
internal structure.

External surface of entire carapace covered with fine
granules.

Discussion

Three closely related species of Actinopeltis (Actina-
peltis) are present in the upper Ordovician of Iberia; A.
(Actinopeltis) tejoensis RoMaNO, 1991 (Queixoperra
Member of the Cabego do Peéio Formation, early Caradoc,
central Portugal), A. (Actinopeltis) spjeldnaesi HAMMANN,
1972 (‘Bancos Mixtos', ?middle Caradoc, central Spain)
and A. (Actinopeltis) aff. spjeldnaesi HAMMANN, 1992
(Cystoid Limestone, Ashgill, NE Spain).

Although only in the Portuguese species is the num-
ber of thoracic segments known (11), all three species
show consistent differences from A. (Valongia) wattisoni.

Fig. 2 — Tentative reconstruction of Actinopeltis (Valongia) wattizoni
Cuiris, 1961, approximately x 1.5.

They possess a more strongly inflated and overhanging
anterior part of glabella and less well developed L1,
longer genal spines, an abaxial constriction on the pro-
ximal part of the thoracic pleurae, weaker interpleural
furrows on the pygidium and a less developed and more
enclosed terminal piece.

At least seven Bohemian species of A. (Actinopeltis) are
known which range from Caradoc to Ashgill (see BARRANDE,
1846, 1852, 1872; KiELAN, 1959; PRIBYL & VANIX, 1969;
Snaipr, 1982). A maximum of eleven thoracic segments
is present in these species and the cephala show sub-
stantial morphological variation (KieLaw, 1959, p. 51).
However it is the thorax and pygidium which exhibit
considerable differences to those present in A. (Valongia)
wattisoni. The proximal part of the thoracic and pygi-
dial pleurae of the Bohemian species show similar charac-
teristics to those of the Iberian species of A. {Actinopel-
tis), and the pygidial spines show more variation in shape
but less range in length than either in the Iberian species of
A. (Actinopeltis) or A. (Valongia) wattisoni.

PrisyL er al. (1985, p. 128) discussed the evolutio-
nary lineage of Valongia-Actinopeltis and considered
Valongia to be ancestral to Actinopeltis. We provisio-
nally agree with these authors and consider that A.
{ Valongia) wattisoni is a likely ancestor of the A. (Acti-
nopeltis) group but more material is required, such as
ontogenetic stages and hypostomes, before details of the
phylogenetic relationships may be resolved.



TABLE 1

Reduced data of samples cq and cr from locality SPC 1V, 40-41 and 41-42 metres below the top of the formation respectively.
A = toal trilobite remains. B = estimated exoskeletons. C = percentage of estimated exoskeletons

Sample SPC IV cq Sample SPC IV cr

A B C A B C
Placoparia (C.) sp. 13 6 73 4 3 35
Actinopeltis (Valongia) wattisoni 1 1 1:2 4 3 35
Salterocoryphe salteri 14 10 12 6 4 4.7
Eodalmanitina destombesi destombesi 52 34 41.5 32 22 259
Zeliszkella (Z.) torrubiae 3 3 3.7 1 L 1.2
Phacopidina sp. 3 3 37 4 4 4.7
Nobiliasaphus nobilis 1 1 1.2 2 2 24
Isabelinia glabrata I} 1 1:2 5 4 4.7
Dionide mareki 1 1 1.2 1 1 1.2
Ectillaenus giganteus 32 19 23 48 37 44
Selenopeltis (L.) gallica 0 0 4] 3 3 £.15]
Trilobite indet. 3l 3 w7 40 1 1.2
Total 153 82 100.1 150 85 100

BIOSTRATIGRAPHY AND BIOGEOGRAPHY

Actinapeltis (Valongia) wattisoni is presently only
known from between 40-42 m below the top of the
Valongo Formation. The species appears to be rare and
is represented by only six specimens (including holo-
type of unknown locality); it has not been recorded
outside the Valongo area.

Actinopeltis (Valongia) waitisoni occurs in an as-
semblage dominated by trilobites, with rare (sample ¢q)
to very common (sample cr) crinoids, common cephalo-
pods, and very rare brachiopods. The trilobite faunal
assemblage (see Table 1) indicates the borni Biozone
(sensu HENRY & CLARKSON, 1975), particularly by the
presence of Eodalmanitina destombesi destombesi and
Zeliszhella (Z.) torrubiae (see TAURER & REIS, 1994,
Fig. 3). This is further supported by the occurrence of
Placoparia (Coplacoparia) borni 23 m below sample
SPC IV cr. Faunal assemblages with Placoparia (C.)
borni, Eodalmanitina destombesi destombesi and Zelis-
kella (Z.) torrubiae are present in contemporaneous
Spanish and French sequences but Actinopeltis (Valon-
gia) wattisoni has not been recorded from these areas.
The reasons for this are not readily apparent but may be
due to a combination of the rarity of the species, sample

bias and/or restricted distribution of the species. The
middle Ordovician sequences in North Portugal are
representative of relatively deep water/offshore environ-
ments (BRENCHLEY ef al., 1986; RABANO, 1989) and may
have favoured the life style of A. (Valongia) wartisoni;,
hence it is not surprising that the species has not been
recorded from more proximal facies.

The reason for the apparent sudden appearance of
the species is not obvious but may be associated with
the concomitant increase in abundance of Selenopeltis
(L.) gallica, the relative rareness of the genus Placopa-
ria and the absence of Neseuretus (N.) trisrani. These
changes in the faunal composition may be related 1o a
relative increase in sea level.

ACKNOWLEDGEMENTS

‘We wish to thank Dr. P. D. Lane for discussion on
taxonomy, Dr. R. A. Fortey (The Natural History
Museum, London) for the loan of the type material of
Actinopeltis (Valongia) wattisoni in his care, and
Professor A. M. Galopim de Carvalho for continual
encouragement. The authors gratefully acknowledge
receipt of British Council travel grants under which the
present work was concluded.



REFERENCES

Barranpe, 1. (1846) — Notice préliminaire sur le systéme Silurien et
les trilobites de Bohéme. 97 p.

——  (1852) — Systéme silurien du centre de la Bohéme. I, Re-
cherches paléontologigues. Vol. 1. (Crustacés: Trlobites),
935 p. et atlas.

——  (1872) - Sysiéme silurien du cenire de la Bohéme. [, Re-
cherches paléontologiques, supplément au vol. 1. 647 p.

BrencHLEY, P. J., RoMaNG, M. & GuTigRREZ-MARCO, J. C. (1986)
— Proximal and distal hummocky cross-siratified facies on a
wide Ordovician shelf in Iberia. fn Ksicut, R. 1. & McLean,
J. R. (eds). Shelf sands and sandstones. Can. Soc, Petral.
Geo, Mem. 2, pp. 241-255,

Cugms, M. L. K. (1961) — Ordovician irilobites from the Valongo area,
Portugal. Cheiruridae. Pliomeridac and Dionididae. Bol
Soc. Geol. Portugal, 14, pp. 1-18.

DeLcano, J. F N (1892) - Fauna Silirica de Portugal. Descrigio de
uma forma nova de Trilobite. Lichays (Uralichas) ribeirol.
Mem. Commn. Geol. Portugal, 31 p.

= (190%) - Systéme silurique du Portugal; éude de stratigra-
phie paléontologique. Mem. Commn. Geol, Portugal, 245 p.

ForTEY, R. A., HARPER, D, A. T, INcHam, J. K., OWEN, A. W. &
RusHTON, A, WL A, (1995) - A revision of Ordovician series
and stages from the historical type area. Geol. Mag., 132
(1), pp. 15-30.

GUTIERREZ, MaRCO J. C., RABAND, 1., SaN Josg, M. A, HERRANZ, P.
& SarmienTo, G. N. (1995) — Oretanian and Dobrotivian
stages vs. “Llanvim-Llandeilo™ series in the Ordovician of
the Iberian Peninsula. Jn Coorer, J. D, Droser, M. L. &
Fiuwey, §. C. (eds), Ordovician Odyssey: short papers for
the seventh international symposium on the Ordovician
system. SEPM, 77, pp. 55-59.

Hammann, W, (1972) — Newe propare Trilobiten aus dem Ordovizium
Spaniens. Senck. lethaea, 53 (5). pp. 371-381.

e (1974) = Phacopina und Cheirurina (Trilobita) aus dem Or-
dovizium von Spanien. Senck. lethaea, 85 (1/5), 151 p.

—— (1992} — The Ordovician trilobites from the Ibenan Chains
in the province of Aragdn, NE Spain. 1. The trilobites of the
Cyswid Limestone (Ashgill Series). Beringeria, 6, 144 p.

Hawrg, | & Corpa, A. J. C. (1847) - Prodrom einer Monographie der
bihmischen Trilobiten. K. Bifim. Gesell Wiss. Abh, 5,
176 p.

Hengy, J-L. & CLarkson, E. N. K. (1975) - Enrolment and coapta-
tions in some specics of the Ordovician trilobite genus Pla-
coparia, Fossils and Strata, 4, pp. 87-95.

KieLan, Z. (1959) — Upper Ordovician trilobites from Poland and some
related forms from Bohemia and Scandinavia. Palaeont.
Polonica, 11, 198 p.

Lang, P D (1971} - Bratish Cheirundae (Trilobita). Palaeontogr Soc.
Monogr, 95 p.

MEeDEROS, A. C., PERERA, E. & MORERA, A. (1980) = Caria geoligi-
ca de Portugal, ese. 1:50 000, Folha 9-D, Penafiel. Serv.
Geol. Portugal.

PraNTL, F & PRIBYL, A. (1947) - Classification of some Bohemian
Cheirgridae. (Trilobitac.) Shor. Ndrod. Mus. Praze (Geol. et
Paleont. ), 3B (1), 44 p.

PRIBYL, A. & Vanix, J. (1969) - Uber einige Trilobiten des mitie]
bah-mischen Ordoviziums. Vest. Usir. Ust. geod, 44, pp. 365-374.

——  (1984) — Observations on some Bobemian and foreign chei-
rurid trilobites. Paldons. Z, 58 (1/2), pp. 119-130.

PRIBYL, A., VANEK, ], & PEK, 1. (1985) - Phylogeny and taxonomy of
family Cheiruridae (Trilobita). Acta Univ. Palack Qlomaou.,
83, pp. 107-193.

Ripano, 1. (1989) - Trilobites del Ordovicico Medio del sector meri-
dional de la zona centroibérica espafiola. Parte I: Yaciemen-
tos, bi igrafia y palecbiog icos. Bol.
Geol. Min., lw (3), pp. 30? 338,

Romano, M. (1980) = The trilobite Eceoptochile from the Ordovician of
northern Portugal. Palaeonsology, 23 (3), pp. 605-616.

——  (1982) -~ The Ordovician biostratigraphy of Portugal. A
review with new data and re-appraisal. Geel. J, 17, pp. 89-110.

——  (1991) - Trilobites from the Ordovician of Portugal. Pala-
eontology, 34 (2), pp. 329-355,

—— & Diggens, J. N. (1973/74) — The stratigraphy and structu-
re of Ordovician and associated rocks around Valongo, north
Portugal. Come. Serv. Geol, Portugal, 57, pp. 23-50.

SnalDR, M. (1982) — New trilobites from the Bohdalec Formation
(Berounian) in the Barrandium. Vess. (e, Ose. geol,, ST (d),
pp. 227-230.

Taveer, E. H. & Res, J. M. (1994) — The trilobite Eoharpes cristatus
Romaro, 1975 from the Valongo Formation of North Portu-
gal. Comun. Inst. Geol. ¢ Mineiro, 80, pp. 35-43,

Artigo recebido em Junho de 1997,



PLATES



PraTE 1

Actinopeltis (Valongia) wattisoni CURTIS, 1961.

1 - Internal mould of laterally compressed and partly flattened cephalon-thorax, hypotype SPC IV cr 96071 (x 4.3).

2, 4 ~ Internal mould (x 7) and latex cast of external mould (x 7.5) of laterally compressed pygidium, hypotype SPC
IVer 01396,

3,5 — Latex cast of external mould (x 2.3) and lateral view of cephalon (x 4.3) of obliquely deformed nearly complete
specimen with convexity partly preserved, hypotype SPC 1V ¢q 95029,

For details of localities and horizon see text. All material whitened with ammonium chloride before photographing.
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Prate 11

Actinapeltis (Valongia) wartisoni Curtis, 1961.

1. 2 - Internal mould (x 2.2) and latex cast of external mould (x 2.3) of laterally compressed and partly flattened nearly
complete specimen, holotype In 49184 (figured: Curms, 1961; P1. 3, Fig. 4; PL 4, Fig. 1).

3 — Detail of thoracic segments from internal mould of holotype showing transverse row of pits (x 5.1).
4 - Lateral view of cephalon from latex cast of external mould of holotype (x 3.1).

For details of localities and horizon see text. All material whitened with ammonium chloride before photographing.






