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Class Bivalvia Linnaeus, 1767
Subclass Heteroconchia Hertwig, 1895
Order Actinodontoida Douville, 1912

Superfamily Cycloconchacea Ulrich, 1884
Family CYCLOCONCHIDAE Ulrich, 1884
Genus Glyptarca Hicks, 1873

Type species : Glyptarca primaeva Hicks, 1873

Glyptarca lusitanica (Sharpe, 1853)

(Plate 42, figs. 8,9, Plate 43, figs 1-4)

v#1853 Dolabra? lusitanica n.s. : Sharpe pp. 141,151; pl.IX,

fig. 3.

v 1853 Cypricardia? beirensis n.s. : Sharpe pp. 141, 1525 pl.

IX, fig. 16.

1855 Arca naranjoana n.s. : de Verneuil and Barrande p. Y89;

pl. 26, fig. 12.

1891 Arca? naranjoana? Verneuil and Barrande: Barrois p.

198;pl. 3, fig. 2.

1901 Arca? naranjoana Verneuil and Barrande : Kerforne p.

194,

1901 Dolabra lusitanica Sharpe : Kerforne p. 194.

1908 Dolabra? lusitanica Sharpe : Delgado pp. 33, 34, 41,42,

51, 59, &1, 92.

1908 Cypricardia? beirensis Sharpe : Delgado pp. 33, 34, 41,

42, 51, 59, 81, 92.

1910 Arca? naranjoana Verneuil and Barrande: Marsille pp.

29,32
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1923 Arca? naranjoana Verneuil and Barrande: Kerforne p. 180.

1966 Actinodonta naranjoana (de Verneuil and Barrande) 1855:

1970 Actinodonta naranijoana (de Verneuil and Barrande) 1855:

Bradshaw pp. 636-638; textfigs. 13-16.

MATERIAL. Several dozen valves from the Fonte da Horta
Formation, principally from the Bugaco syncline, together with
several from the Cabril Formation. A few valves were also
collected from the upper part of the Postollonec Formation from
horizons equivalent to both the Fonte da Horta and Cabril

Formations.

DESCRIPTION. A full description of this species was given by

Bradshaw (1970).

DISTRIBUTION. The recorded range of Arca naranjoana de Verneuil
and Barrande includes the supposed Llandeilo sediments of the
Sierra Morena (type material), Brittany and Normandy. The

current species is probably conspecific with Verneuil and

Plate 43,

Glyptarca lusitanica (Sharpe, 1853)

Fig. 1 internal mould of 1left valve, fig. 2 latex cast of
specimen in fig. 1, fig, 3 latex cast of external mould of
sSpecimen on fig. 1, fig. 4 internal mould of left valve, all from
CACWELL1, all x3.0.

Glyptarca? sp. A
Fig. 5 external mould of right valve, ABOb, fig.b internal
mould of left valve, ABO5, both x2.0.
Redonia deshayesiana Rouault, 1851
Fig. 7 internal mould of right valve, BM.PL 4097 (?=Sharpe
pl IX fig 2a), fig. 8 external mould of left valve, BM.PL 4179
(?= Sharpe pl. IX fig. la), both x3.0.
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Barrande's material, but this material has not been redescribed.
The records from the Armorican Massif include the description of
A. naranjoana by Babin (1966), and this tallies well with the
Portuguese material. Within central Portugal the species is

recorded from Bugaco, Dornes and MagEo, in occurrences of zone 1

to zone 3.

DISCUSSION. The material of the species Dolabra? lusitanica and

Cypricardia beirensis Sharpe in the Sharpe material of the

British Museum have been examined, and there seems little ground
for separating them. They are accordingly synonomised here.

Sharpe's species have priority over Arca naranjoana de Verneuil

and Barrande, although they have not appeared so frequently in
the 1literature. The species lusitanica has priority over

beirensis.

Glyptarca sp. A
(Plate 43, figs. 5,6)

MATERIAL. Several composite moulds from the Carregueira

Formation of the Macao area.

DESCRIPTION. The material of this species 41is rather poorly
preserved, being composite moulds, which have suffered from
compression. The attribution of this material -to Glyptarca is
based 1largely on the similarity of the valve outline to the
earlier species G. lusitanica. Thne dentition of this form is

unknown.
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DISTRIBUTION. This large species of Glyptarca is found in the
Carregueira Formation and in the corresponding "Schistes de

Veryac'h" of Crozon. Both these occurrences are Zone 4 in age.

DISCUSSION. This material shows some similarity in valve shape to

Modiomorpha dollfussi (De Tromelin, 1876) and Modiolopsis

morierei De Tromelin, 1876 from the Caradoc of Normandy.

Family REDONIIDAE Babin, 1966
"Genus Redonia Rouault, 1851

Type species : Redonia deshayesiana Rouault, 1851

Redonia deshayesiana Rouault, 1851

(Plate 43, figs. 7,8, Plate 44, figs. 1-3)

® 1851 Redonia deshayesiana Marie Rouault : Rouault p. 364;

figs. 1,2

1851 Redonia duvaliana Marie Rouault : Rouault p. 365; figs.

v 1853 Redonia deshayesiana Rouault : Sharpe pp. 141, 148; pl.

IX, frig. 1.

v 1853 Redonia duvaliana Rouault : Sharpe pp. 141,148; pl.IX,

fig. 2.

1855 Redonia deshayesiana Rouault : de Verneuil and Barrande

pl. 16, fig. 10.

1855 Redonia duvaliana Rouault : de Verneuil and Barrande pl.

16, fig. 11.
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1876 Redonia deshayesiana Rouault : de Tromelin and

Lebesconte p. 641,

1876 Redonia duvaliana Rouault : de Tromelin and

Lebesconte p. 641,

1901 Redonia deshayesiana Rouault : Kerforne p. 198.

1901 Redonia duvaliana Rouault : Kerforne p. 198.

1908 Redonia Duvaliana Rouault : Delgado pp. 34, 41, 42, 51,

59, 81.

1910 Redonia deshayesiana Rouault : Marsille p. 32.

1910 Redonia duvaliana Rouault : Marsille p. 32.

1934 Redonia deshayesi Rouault : Gouzien p. 179.

1934 Redonia duvali Rouault : Gouzien p. 179.

1966 Redonia deshayesi Rouault, 1851 : Babin p. 246; textfig.

67; pl. X, figs. 13-16.

1970 Redonia deshayesi Rouault, 1851, emend.. Gouzien, 1934 :

Bradshaw pp. 638-642; textfigs. 16-21.

1971 Redonia deshayesiana duvaliana Rouault :Pojeta pl. 7,

fig. 7.

MATERIAL. About 20 valves as external and internal moulds.

DESCRIPTION. Bradshaw (1970) gave a full description of this

species so it will not be repeated here.

DISTRIBUTION. Within the strata studied in this project R.
deshayesiana has been found in the lower levels of the Fonte da

Horta Formation (zone 1) of the Bugaco and Dornes areas. Babin
(1966) quotes a wide distribution in the Llandeilo of Armorica.
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The species has also been recorded from Spain (Sierra Morena;

Born, 1918, Tamames; Gutierrez-Marco and Rabano, in press).

Subelass Palaeotaxodonta Korobkov, 1954
Order Nuculoida Dall, 1889
Superfamily Nuculacea Gray, 1824
Family PRAENUCULIDAE McAlester, 1969

Genus Praeleda Pfab, 1934

Praeleda costae (Sharpe, 1853)

(Plate U4, figs. 10-12)

v#1853 Nucula Costae n.s. : Sharpe pp. 141,148-149; pl. IX,

fig. 4.
v 1853 Nucula Ciae n.s. : Sharpe pp. 141,149; p1l. IX, fig. 5.

1855 Nucula Costae Sharpe : de Verneuil and Barrande p. 949.

1876 Ctenodonta Costae? (Sharpe) : de Tromelin and

Lebesconte p. 641,

1876 Ctenodonta Ciae Sharpe : de Tromelin and Lebesconte

p. 641,

1886 Ctenodonta Costae (Sharpe) : Barrois p. 680.

1886 Redonia Ciae Sharpe : Barrois p. 680.

1891 Ctenodonta Costae (Sharpe) : Barrois p. 189; pl. 1,

fig. 6.

1901 Ctenodonta Ciae Sharpe : Kerforne p. 195.

1901 Ctenodonta Costae (Sharpe) Kerforne P- 196,

1908 (Ctenodonta Ciae Sh. : Delgado pp.34,41,51,59(partim),

82,89,92; (non pp. 32,39).
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1908 ctenodonta Costae Sh. : Delgado pp. 34,41,51,59(partim),

82,89,92; (w pp. 32,29).

1923 C(Ctenodonta Ciae Sharpe : Kerforne p. 180.

1934 Ctenodonta Costae Sharpe : Gouzien p. 179.

1966 Ctenodonta ciae (Sharpe) 1853 : Babin p. 49; textfigs.

10-12; pl. 1, fig. 9.

1966 Palaeoneilo ctenodontoides n.s. : Babin p. 76; textfigs.

26-28; pl. 1’ figso 9—10; plo 11, fiss. 6, 12’ 13.

1970 Praeleda costae (Sharpe) 1853 : Bradshaw pp. 630-633;

textfigs. 7-10.

1970 Praeleda ciae (Sharpe) 1853 : Bradshaw pp. 633-636;

textfigs. 11,12.

MATERIAL. Several dozen valves from the Fonte da Horta Formatiocn,
preserved as moulds, together with a few valves from the Cabril
Formation. Several of the Fonte da Horta Formation specimens are

conjoined valves.

DESCRIPTION. Bradshaw (1970) described in detail Praeleda costae

and P. ciae Sharpe. After examination of the type material of

these species (Nucula costae Sharpe, 1853: BM.PL 4100, Nucula

ciae Sharpe, 1853 BM.PL 4101, 4102) the view is taken in the
present work that the two species are synonymous. This species
shows great variation in dentition, and in curvature of the umbo,
and these factors are often further confused by preservational
effects. The species will not be redescribed here since the
descriptions by Bradshaw (13;9.) suffice to show the morphology,

and the variability, of this species.
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DISTRIBUTION. This species is abundant throughout the Fonte da
Horta Formation of Bugaco and Dornes (Zones 1 and 2). It is also
present at most of the fossiliferrous localities in the Cabril
Formation (Zone 3) of the Bugaco, Dornes and Maggb regions. The
species is also common in the equivalent parts of the Postolonnec

Formation (Crozon).

DISCUSSION. This species is an important member of phase 1 of the
Praeleda association in central Portugal. A similar species
occurs in phase 2 of this association, but at present
sufficiently well preserved material is not available for its

specific determination.

Plate 44.

Redonia deshayesiana Rouault, 1851

Fig. 1 internal mould of 1left valve, BM.PL 4179 (=Sharpe pl.
IX fig 1c), fig. 2 internal mould of left valve, BM.PL 4096 (=
Sharpe pl. IX fig. 2b), fig. 3 internal mould of right valve (=
Sharpe pl. IX fig. 1b), all x3.0.

Praeleda costae (Sharpe, 1053)

Fig. U4 internal mould of right valve, BM.PL 4102, fig. 5
internal mould of right valve, BM.PL 4100, (=Sharpe pl. IX fig.
4b), fig. b internal mould of right valve (with internal mould
of left valve of Tancrediopsis ezquerrae above), CACWELL1, fig.
7 internal mould of left valve, BM.B 4101 (=Sharpe pl IX fig.
5c?), fig. ©8 latex cast of internal mould of left valve,
CACWELL1, all x3.0.

Praeleda ribeiroi (Sharpe, 1853)

Fig. 9, holotype, internal mould of left valve, BM.PL 4103,
(=Sharpe pl. 1IX fig. 6b), figs. 10,11 internal moulds of right
and left valves respectively, ZUV12, fig. 12 internal mould of
left valve, one of BM.PL 4129-4132, all x3.0.

Myoplusia eschwegii (Sharpe, 1853)

Fig. 13 internal mould of right valve, no. as fig. 12, fig.

14 internal mould of right valve, no. as above, all x3.0.
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Praeleda ribeiroi (Sharpe, 1853)

(Plate 44, figs. 4-8)

v#1853 Nucula Ribeiro n.s. : Sharpe pp. 141,149; pl. IX,

fig. 6.

1908 Ctenodonta Riberoi Sh. : Delgado pp. 32,40,59(partim),

(non pp. 34,42,43.).

? 1908 Ctenodonta Costae Sh. : Delgado pp. 32,39,59(partim),

(non pp. 34,41,51,59,82,89,92.).

? 1908 Ctenodonta Ciae Sh. : Delgado pp. 32,39,59(partim),
- (non pp. 34,41,51,59,82,89,92).

1972 Deceptrix cf. ciae (Sharpe), 1853 : Babin and Robardet

pp. 35-37; pl. III, figs. 2-6.

1972 Deceptrix pulchra (Pfab) armoricana n.subsp. : Babin and

Melou pp. 81-82; textfig. 4; pl. VIII, figs. 4-T7.

MATERIAL. This . species is represented by a dozen specimens,
chiefly from a nodular bed in the Zuvinhal Member (2UV12) which
yields undeformed material, including several conjoined pairs of

valves.

DESCRIPTION. This species has been described by Babin and
Robardet (1972) and by Babin and Melou (1972). The paper by
Babin and Robardet in particular discusses the differences

between this species and the Llandeilo Praeleda.

DISTRIBUTION. This species is common in the mudstone

intercalations within the upper part of the Louredo Formation
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(Vale Saido, 2Zuvinhal and Galhano Members) of the Bugaco

syncline. It 1is recorded (as Deceptrix pulchra armoricana Babin

and Melou) by Babin and Melou from the Caradoc of Crozon, and

Normandy.

DISCUSSION. Babin describes (1966, pp. 47-49, textfigs. 7-9)

Ctenodonta ribeiroi (Sharpe) 1853), attributes a Llandeilo age to

the type material, and refers material (on which his description
is based) to the species from the Llandeilo of the C(Crozon

peninsula. In fact however, the type locality for Nucula ribeiroi

Sharpe, 1853 (Portela de Loredo, in the Bugaco syncline) 1is of

Caradoc age (Zone 7), and yields Svobodaina armoricana (e.g

Sharpe p. 141). The material referred to the species by Babin is

probably referrable to Praeleda costae (Sharpe). The type

material for Nucula ribeiroi does agree with the description of

Deceptrix pulchra armoricana Babin and Melou, 1972 from the

Caradoc of Crozon (Schistes de Raguenez, Kermeur Formation).

Genus Concavodonta Babin and Melou, 1972

Type species: Concavodonta ponderata (Barrande, 1881)

Concavodonta cf. ponderata (Barrande, 1881)

* 1881 Nucula ponderata ¢ Barrande pl. 271, case IV,figs.
1-4,
1881 Nucula dispar s Barrande pl. 273, case VIII,

figs. 9-12,
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1934 Ctenodonta ponderata : Pfab p. 224; pl. II, fig. 7.

1972 Ctenodonta? ponderata (Barrande), 1881 : Babin and

Robardet pp. 29-31; pl. I, fig. 7.

1972 Concavodonta ponderata (Barrande) ? , 1881 : Babin and

Melou p. 83; pl. VII, figs. 5-T.

MATERIAL. A single valve of this species has been recovered in

sample 2ZUVi2.

DESCRIPTION. For a description of this species see Babin and

Melou (1972).

DISTRIBUTION. The sole occurrence of this species amongst the
material recovered from central Pbrtugal is of Zone 7 age. The
occurrences of this species in Brittany and Normandy are

likewise of Zone 7 age.
Superfamily Nucalanacea Adams and Adams, 1858
Family MALLETIDAE Adams and Adams, 1858

Genus Myoplusia Neumayr, 1884

Myoplusia eschwegii (Sharpe, 1853)

(Plate 44 figs. 13,14, Plate 45, figs. 1-7)

.*v1853 Nucula Eschwegii n.s.: Sharpe pp. 141,150 pl. IX

figs. 10a,b.

v 1853 Nucula Maestri n.s.: Sharpe pp. 141, 150 pl. IX, figs.

9a,b.
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1881 Nucula contrastans : Barrande p. 271; pl. II, figs. 1=

16.

? 1884 Myoplusia contractans: Neumayr p. 416.

? 1934 Praeleda contrastans: Pfab p. 233; pl. III,figs.

4,7-9.

1972 Myoplusia contrastans (Barrande), 1881?2: Babin and Melou

pp. 83-85; pl. VII, figs. 8-10; pl. VIII, figs. 1-3.

MATERIAL. A dozen well preserved moulds from ZUV12, together with

several other specimens in a poorer state of preservation from

other samples.

DESCRIPTION. This species was fully described by Babin and
Melou, 1972. The type material of Sharpe's species agrees with
their description closely. The use of Sharpe's name is preferred
to that of Barrande's species for that has not been revised
since Pfab, and Babin and Melou were only tentative in their

assignation of the material to contrastans.

DISTRIBUTION. This species occurs in the mudstones of the Vale

Saido and Zuvinhal Members (Zone 7), of the Bucaco syncline.

DISCUSSION. Myoplusia eschwegii is probably the commonest

bivalve in the zone 7 deposits at Bucaco. Its dominance in the

fauna was similarly noted for the Schistes de Raguenez by Babin

and Melou.
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Myoplusia cf. bilunata perdentata (Barrande, 1881)

cf1881 Leda bilunata : Barrande pl. 270, case I, figs. 13-24

(non 1-12), after Pfab.

1881 Leda perdentata : Barrande pl. 270, case II, figs. 1-9.

1881 Nucula faba : Barrande, case IV, figs. 8-9.

1934 Ctenodonta bilunata perdentata : Pfab p. 227; pl. II,

figs. 12,13.

1972 Ctenodonta cf. bilunata perdentata (Barrande), 18b1 :

Babin and Robardet pp. 31-33; textfig. 2; pl. II,
figs. 1-6.

1972 Myoplusia cf. bilunata perdentata (Barrande), 1881:

Babin and Melou pp. 85-86; pl. VII, figs. 1,2.

MATERIAL. A single well-preserved valve from sample ZUVi2, as
well as several other poorly preserved valves from other

samples.

Plate 45.

Myoplusia eschwegii (Sharpe, 1853)

Fig.1 internal mould of right valve, one of BM.PL 412Y-4132,
fig.2 internal mould of left valve, holotype, BM.PL 4100, fig'd
Sharpe pl IX figs 10a,b, figs. 3,4,5 internal moulds of left,
right and right valves respectively, ZUV12, fig. 6 internal mould
of right valve, BM.PL 4134, fig. 7 internal mould of right valve
of conjoined pair, BM.PL 4133. All x3.0.

Sluha? beirensis (Sharpe, 1853)

Fig. 8 external mould of left valve, BM.PL 4112, fig.
9 internal mould of right valve, BM.PL 4110 (=Sharpe pl. IX fig.
12), fig 10 internal mould of left valve, BM.PL 4112 (?=Sharpe
ple IX fige. 13)« A11 'x3.0s
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DESCRIPTION. The present material adds nothing to the description

Appendix C.

of Babin and Melou, 1972).

DISTRIBUTION. This species has been recorded from the Vale Saido

and Zuvinhal Members of the Louredo Formation (Zone 7) of the

Bugaco syncline.

v#1853
v 1853
1855
1876
1876
1886
1836
1901

1901

1908

Genus Sluha Barrande

Type species: Sluha expansa Barrande

Sluha? beirensis (Sharpe, 1853)

(Plate 45, figs. 8-10, Plate 46, figs. 1-8)

Nucula beirensis n.s. : Sharpe p. 150; pl. 19, figs.

11=12.

Nucula bussacensis n.s. : Sharpe p. 151; pl. 19, figs.

13-14.

Nucula hopensacki n.s. : de Verneuil and Barrande p.989;

pl. 28,

Ctenodonta

fig. 8.

beirensis : de Tromelin and Lebesconte p.

65“ .

Ctenodonta

bussacensis : de Tromelin and Lebesconte p.

683.

Ctenodonta

beirensis : Barrois p. 680.

Ctenodonta

bussacensis : Kerforne p. 195.

Ctenodonta

beirensis : Kerforne p. 195.

Ctenodonta

hopensacki : Kerforne p. 196.

Ctenodonta

beirensis Sh. : Delgado pp. 34,41,42,51,59,
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82,89,92.

1912 Palaeoneilo hopensacki : Douville p. 493; fig. b.

1934 Ctenodonta bussacensis : Gouzien p. 179.

1966 Ctenodonta bussacensis (Sharpe), 1853 : Babin p. 73;

textfigs. 23,24; pl. 11, figs. 10,11.

19606 Palaeoneilo hopensacki (De Verneuil and Barrande), 1855:

Babin p. TH4; textfig. 25; pl. 11, fig. 9.

1966 Palaeoneilo beirensis (Sharpe), 1853 : Babin p. 74;

textfig. 25; pl. 11, fig. 9.

1970 Cardiolaria beirensis (Sharpe) 1853 : Bradshaw pp. 62i-

628; textfigs. 1-4.

MATERIAL. This species is represented by abundant material from
the Fonte da Horta Formation of Bugaco and Dornes, and also by a
smaller amount of material from the Cabril Formation of Bucaco,

Dornes, and Maggo.

DESCRIPTION. A full description was given by Bradshaw (1970),

and therefore one will not be provided here.

Plate 4ob.

Sluha? peirensis (Sharpe, 1853)

Fig. 1 internal mould of left valve, BM.PL 4111 (=Sharpe pl.
IX fig. 14b), fig. 2 internal mould of left valve, BM.PL 4150,
fig. 3 1internal mould of right valve, CACWELL1, fig. 4 internal
mould of left valve, BM.PL 4143, fig. 5 internal mould of rignht
valve, BM.PL 4301, fig. b internal moulds of a left and right
valve, CACWELL1 (note also internal mould of left valve of
Tancrediopsis ezquerrae), figs. 7,8 latex casts of specimens in
fig. 6. All x3.0.
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DISTRIBUTION. The species is known from deposits of Zones 1-3
throughout the Fonte da Horta and Cabril Formations of the Bugaco
and Dornes areas. It also occurs in the equivalent deposits in

Armorica; the Postolonnec and Andouillé Formations.

DISCUSSION. The role of this species in the pélaeocommunity of
the Fonte da Horta Formation (the Praeleda association phase 1)
was probably one of importance, for it is one of the commonest,
and largest species present. It presumably did not h;ve the same
active burrowing mode of life as Praeleda (one of the other
common elements of this association), for the dentition is much

reduced. It was however still probably a deposit-feeder.

Genus Tancrediopsis

Type species: Tancrediopsis contracta (Salter)

Tancrediopsis ezquerrae (Sharpe, 1853)

(Plate 47, figs. 1-5)

v#1853 Nucula ezquerrae n.s. : Sharpe p. 149; pl. IX, fig. 3.

1876 Ctenodonta ezquerrae : de Tromelin and Lebesconte p.

624,

1886 Ctenodonta ezquerrae : Barrois p. 680.

? 1908 cCtenodonta ezquerrae (Sharpe) : Delgado pp. 34,42,59,82,

§9,92.

1901 Ctenodonta ezquerrae : Kerforne p. 196.

1966 Ctenodonta costae : Babin p. 52§ textfigs. 13-15; pl. 1,

figs. 6,7.
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1970 Tancrediopsis ezquerrae (Sharpe) 1853 : Bradshaw Pp. 628

-630; figs. 5-6.

MATERIAL. Several tens of specimens, as moulds, from the Fonte

da Horta and Cabril Formations.

DESCRIPTION. This species was  fully described by Bradshaw

(1970).

DISTRIBUTION. Abundant in Zones 1-3 of the Fonte da Horta and

Cabril Formations.

Genus uncertain

"Leda" escosurae Sharpe, 1853

(Plate 47, fig. 6)

Only a few fragments of this species have been recovered
during this project. It seems desirable however to illustrate
Sharpe's type-material for the name escosurae has recently been
used for Llandeilian material by Babin and Melou (1972) (after
Kerforne) and by Gutierrez-Marco et al. (1984) (as Myoplusia
escosurae). The type material of Sharpe is however from Zone 7
deposits of the Louredo Formation. The species is not placed here
in Myoplusia Neumayr for the overall shape, the dentition and the
ornament are all markedly different form those of members of this
genus. The ornament contains radial as well as concentric

elements to give a very fine reticulate appearance.
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Phylum Hemichordata
Class Graptolithina Born, 1846

Order Graptoloidea Lapworth, 1875

Genus Climacograptus Hall, 1865

Climacograptus? bekkeri (Opik, 1927)

(Plate u?, figs. 7’8; fig. 133)

1924 Climacograptus kuckersianus Holm; Elles, 17, pl. 1,

figs. 1-7, textfigs. 3-5.

1924 Mesograptus modestus E & W; Bekker, 18, pl. 1, figs.

8-9, textfigs. ba,bb.

1927 Diplograptus bekkeri sp. nov.; Opik, 28-33, pl. 6.

1932 Climacograptus haljalensis n. sp.; Holm MS; Bulman

10-13, pl. 2, textfigs. 4-6.

Plate 47.

Tancrediopsis ezquerrae (Sharpe, 1853)

Fig. 1 external mould of 1left valve (to right), with
external mould of right valve of Praeleda costae to left), BM.PL
4104 (=Sharpe pl. IX fig 7a), fig. 2 internal mould of right
valve, BM.PL 4105 (=Sharpe pl. IX fig. 7b), fig. 3 internal mould
of right valve, CACWELL1, fig 4,5 latex cast of external mould

and internal mould respectively of left valve, CACWELL1, all
x3.0.

"Leda" escosurae Sharpe, 1853
Fig. b internal mould of right valve, BM.PL 4138, (=Sharpe
pl. IX fig. 8a), x3.0.
Climacograptus? bekkeri (Opik, 1927)
Fig. 7 Louredo, fig. 8 FAV1, both x10.

Monograptus cf. fritschi Perner, 1899
Figs. 9,10 Carvoieira, both x10.
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MATERIAL. Numerous specimens from several localities, mostly with
some relief but often twisted and contorted in a dark but

bleéched shale or silty micaceous shale.

(BESCRIPTION. Jﬁdgiﬁg from 'the ‘distal fragments available the
rhabdosome probably has é total 1length of about 20mm, and a
distal dorso-ventral width (monde};te three dimensions) of 2.5mm
excluding genicular processes. Including the latter the dorso-
ventral width reaches 3.3mm at the level of about th8. Thereafter
the genicular processes reduce in size so that the total
dorso-ventral width reduces to 2.5;m maximum. At the level of thi

the dofso-véhtral width is upto 1.4mm excluding genicular spines
(1.9mm iﬁéluding) but by th2 and th2 has already reached 1.8mm
(2.2mm) so that the rhabdosgme as a whoie has a parallel- sided
appearance. r

In obverse view the siculaAis exposed for 0.8mm of its length
but the near-iransparent periderm shows it to have a 1length of
{.7-2.0mm with 1its apex at the 1level of the aperture ﬁf thsy .
Th1 originatés 0.6mm‘above the sicular aperturg, grows downwards
to Juét below the latter positién and then turns outwards at
about 45 (ra;her than upwards as in many diplograptids) so that
its apértural region is quite strongly everted. It possesses a
stout sub-apertural spine.

The origin of th1 is about O.me abové the aperture of the
sicula, and it grows across and then has a more upward
disposition than 1 so that its aperture is less everted. The
sub-aperturél is present but it 'is a little more proximal than

that on th1 . It is equally robust and often slightly curved
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downwards.

Whilst the sicula has a short robust virgella it is not
certain whether there is an anti-virgellar spine since none of
the specimens shows this region adequately. Bacause of the odd
dispositién to thl there 1is no true geniculum on the ventral
wall of th2 but thereafter all the thecae have a marked
geniculum above a climacograptid thecal excavation, and until
about th8-94 the geniculum has a conspicuous spine or process.
After this level the genicular process reduces rapidly so that
more distal thecae have no more than a flange.

The distal thecae have also a a more flowing geniculum so
that the thecal profile as a whole bacomes less climacograptid
and begins to trend towards orthograptid. In part, however, this
is a result of preservational views in the material to hand.

The median septum may be complete, and it is more or less
straight. The proximal thecae are spaced at about 13 in 10mm,
have a length (th1 =3 ) of about 1mm, and the thecal excavations
are semi-circular occupying upto 50% of each stipe's width. more
distally the thecae are spaced at as 1low as 10 in 10mm, have a
length of 1.5-1.8mm, and the excavations, although still
0.3-0.5mm widé, now occuﬁy less than 50% of each stipe's width.

The ventral thecal wall and interthecal septum are quite
clear on much of the material and show the thecal overlap to be

50% proximally an rather more than 50% distally.

DISTRIBUTION. This species is restricted to the Zone U4 deposits
of the Carregueira Formation. It has been found in the Bugaco,

Dornes, Amendoa and Magib regions. In the Carregueira Formation
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a x5 b x125 A c x 12'5

Figure. 13. a. Climacograptus? bekkeri Opik, 1927, Loureds

b. Monograptus cf. deubeli Jaeger, 1959, Zuvinhal

¢. Monograptus ef. frischi Perner, 1899, Carvoiera
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type section near Magio it has been recovered from several levels
within the formation, but at Dornes, Amendoa and Bugaco finds are

almost entirely restricted to a single horizon 1.00- 1.20m below

the base of the Favagal Bed.

DISCUSSION. On the preservation it is difficult to detect
differences of dimension from locality to 1locality, but it is
clear that they are much the same. The thecal spacing on Opik's
original material is a little higher proximally, but about the
same distally; and the genicular spines seemingly reduce more
quickly to flanges (by about th6) but otherwise general
dimensions and details of development are the same. The apertural
thecal 1lips show, on Opik's speciméns, low, paired lappets. There
is certainly a suggestion of this on the present material but the
the thecal apertural rims are not all that weil preserved: in
general they resemble Opik's pl. &, fig. 12 specimen rather than
some of the others, except that the supragenicular wall in the
Portuguese material does not slope inwards on any thecae.
Bullman's C. haljalensis is very close to indeed to the
Portuguese material on almost all counts. The narrow
dorso-ventral width may simply reflect the full three dimensional
nature of the Holm material. Whether any of this material should

be referred to the genus Climacograptus is doubtful: the thecae

show a "Diplograptus™ profile change along the rhabdosome, and

there 1is an incipient "Amplexograptus"™ aspect to the thecal

apertural regions. Opik himself referred the species to
Diplograptus, but this genus does not display the kind of

genicular process development exhibited by C? bekkeri.
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Genus Monograptus Geinitz, 1852

Monograptus cf. deubeli Jaeger, 1959

(fig. 13b)

ef. 1959 Monograptus deubeli n. sp.; Jaeger, 126-127, pl. 10,
figs. 4-8.
cf. 1959 Monograptus deubeli Jaeger 1959; Holland et al. 672-3,

pl. 130, fig. 3.

MATERIAL. A monotypic assemblage (locality ZUV28) of more than

fifty specimens.

DISCUSSION. In ‘its measurents and dimensions the Porthguese
material is very close to the above descriptions, but is
" remarkable for the exquisite preservation of the sicula. All the
siculae show the wide trumpet-shaped aperture (fig. 13c) which is
typified by a robust virgella directed almost ventrally, a low
flange, and a pronounced dorsal 1lip (in some instances growth
lines are depicted). The material described by Holland et al.
showed the trumpet-shaped sicula very cleafly,'with a suggestion
of a 1lateral flange, but the dorsal process was not so clearly
marked (or possibly, so clearly seen). In Jaeger's originals the
width of the aperture may be slightly less than in this material
but there the dorsal process seems quite'weli marked. We are, in
short, fairly confident that the Portuguese specimens are

unusually well preserved spécimens of M. deubeli.
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Monograptus cf. fritschi Perner, 1899

(Plate 47, figs. 9,10; fig. 13c)

cf. 1899 Monograptus fritschi n. sp.; Perner, pl. 17, fig. 15.

cf. 1942 Pristiograptus (Saetograptus) fritschi fritschi

(Perner, 1899); Pribyl, 18-19, pl. 3, figs. 14-16.

MATERIAL. A monotype assemblage of four well preserved specimens

from locality "Carvoeira®.

DISCUSSION. The specimens are closely comparable to previous
descriptions but seem to be better preserved in showing details
of spines and siculae more clearly. The distal dorso-ventral
width is about 1.5mm where the thecal spacing is of the order of
11 in 10mm; more proximally the thecal spacing may be as high as
16 in 10mm. The thecal spines become shorter distally so that the
total dorso-ventral width remains about the same. Two features in
particular are seen more clearly than in previously described
material. Firstly, the base of the thecal spines (probably
paired) is in the middle part of the thecal apertures on th1 and
th2 and they gradually migrate dorsally so that by th6 they
appear almost as a genicular flange. Secondly, the sicula, whilst
having the same size and disposition as in Pribyl's material,
displays a very broad trumpet-shaped aperture not unlike that of
the stratigraphically earlier M cf. deubeli. This is not
illustrated in previous papers but .its apparent absence may
simply be a function of poorer preservation. The virgella is

directed almost fully ventrally, and the mesial part of the
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sicular aperture has pronounced 1appets, whilst the dorsal

process is conspicuous and robust.



395. Appendix C.

Phylum Arthropoda Siebold and Stannius, 1845
?Subphylum Trilobitomorpha Stormer, 1944
Class Trilobita Walch, 1771
Order Ptychopariida Swinnerton, 1915
Suborder Asaphina Salter, 1864
Superfamily Asaphacea Burmeister, 1843
Family ASAPHIDAE Burmeister, 1843
Subfamily Nobiliasaphinae Balashova, 1971

Genus Nobiliasaphus Pribyl and Vanek, 1965

Type species : Asaphus nobilis Barrande, 1846.

Nobiliasaphus sp. A

(Plate 48, figs. 1,2)

1908 Asaphus nobilis Barr. : Delgado pp. 33,41,42,50,

57(partim.),

MATERIAL. The only material of this speciéé recovered in the
present study was a single pygidium, and a hyperstome which

possibly belongs with this species (Plate 48, fig. 9).

DISTRIBUTION. This species has been found in the Fonte da Horta

Formation of the Bugaco syncline, in deposits of Zones 1 and 2.

DISCUSSION. The available material of this species does not
permit comparison with other known members of the genus. The
pygidium of this species shows a relatively wider axis than in

the later species (see below). The same difference has been
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observed (Kriz and Pek, 1974) for Llandeilo representatives of
. the genus iﬂ Bohemia, compared with the type species from the

Bohdaled Formation.

Nobiliasaphus sp. B

(Plate 48, figs. 3-6)

v 1908 Asaphus nobilis Barr. : Delgado p. 57 (partim.).

v 1947 Asaphus nobilis Barrande : Thadeu p. 220; pl. 1, figs.

6-T.

? 1976 Nobiliasaphus sp. indet. : Hammann pp. 60-61; pl. 5,

figs- 59-61 .

MATERIAL. During the present study a pygidium here referred to
this species was found in the Poiares Member at Poiares, and
fragments recovered from - both the Poiares and Leira Ma Members.
Two cranidia and three pygidia from the Leira Ma Member are in
the museum of the "Servigos Geologicos", and form the basis of

Thadeu's (1947) description.

DESCRIPTION. The available material is ‘rather incomplete, but
does seem to resemble the type species for the genus, N. nobilis
Barrande, fairly closely, 1in possessing a relatively narrow
pygidial axis, which tapers from the anterior of the pygidium.
The earlier sp. A (above) has a wider axis, in which the first

few axial rings show little decrease in width.

DISTRIBUTION. This species is best known (Thadeu, 1947) from the
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base of the Porto de Santa Anna Formation (Leira Ma Member: Zone
8) of the Louredo area (Bugaco syncline). In addition a pygidium
is described here from the base of the Ferradosa Formation
(Poiares Member: Zone 9) at Poiares, further south in the Bugaco

syncline. Hammann (1976) records material of Nobiliasaphus from

the Sierra Morena in the upper part of the "Bancos Mixtos", which
yields other trilobites and brachiopods in common with the Leira

Ma Member.

Subfamily Uncertain

"Ogygia" glabrata Salter, 1853
(Plate 48, figs. 7,8)

1853 Ogygia glabrata Salter, n.s. : Sharpe p. 141
% 1853 oOgygia? glabrata n.s. : Salter, in Sharpe p. 160; pl.
ViI, fig. 4.

1908 Asaphus glabratus Sh. @ Delgado p. 33.

1908 Ogygia glabrata Sh. : Delgado pp. 42,57.
MATERIAL.. Four pygidia of this species were recovered during

this study, all from the Fonte da Horta Formation (Zones 1 and

2) of the Bugaco syncline.

DISCUSSION. As no cephalic material is known at present, this

species will not be described further here.

Suborder 1Illaenina Jaanusson, 1959
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