(1972) —Neue propare Trilobiten aus dem Ordovizium Spaniens. Senck. leth., vol. 53 (5),
pp. 371-381, 1 lam. Frankfurt, a M.

(1974) —Phacopina und Cheirurina (Trilobita) aus dem Ordovizium von Spanien. Senck.
leth.,vol. 55 (1-5), pp. 1151, 42 figs., 12 l4ms., Frankfurt a. M.
Moreno, F., Vecas, R. & Marcos, A. (in litt.)—Sobre la edad de las series cambricas y ordo-
vicicas rclacionadas con la «discordancia sirdica» del anticlinal de Valdelacasa (Montes de
Toledo, Espafia). Breviora geol. Asturica, Oviedo.

Pravo, C. de, Verveum, E. de & BarraNDE, J. (1855).—Sur la géologie d’Almadén, d’une partie
de la Sierra Morena et des Montagnes de Tolede. Description des fossiles trouvés dans
les terrains silurien et dévonien d’Almadén, etc. Bull. Soc. Géol. Fr., 2eme ser., t. XII,
pp- 182-271, 1 mapa. 7 lams. Paris.

Ramirez v Ramirez, E. (1955)—FEl sinclinal de Guadarranque (Céceres). Contribucién al estudio
de la estratigrafia del Silarico hispano. Est. Geol., t. XI (27-28), pp. 409-436, 3 figs., 1 mapa,
3 14ms., Madrid.

SAenz, C. (1947)—Notas y datos de Estratigrafia espafiola. 35: Importantes yacimientos fosili-
feros del Sildrico cacerciio. B. R. Soc. Esp. Hist. Nat., t. XLV, pp. 385-386. Madrid.

SkEviNgTON, D. (1974).—Graptolite faunas from Central and Northwestern Spain. Breviora geol.
Asturica, afio XVIII, n.® 4, pp. 61-64. Oviedo.

TamaN, G. (1971).—L’Ordovicien est-marianique (Espagne). Sa place dans la province médi-
terranéenne. Mém. B. R. G. M. n.® 73 (Colloque Ordovicien-Silurien Brest 1971), pp. 403-
416, Parfs.

(1972) —Recherches géologiques et minitres en Sierra Morena orientale (Espagne). These,
Trav. Lab. Géol. struct. et appl. Orsay. Vol. 1, 369 pp., 15 figs., 16 lams. Orsay.

David Skevington (*).—GRAPTOLITE FAUNAS FROM CENTRAL AND
NORTHWESTERN SPAIN.

Graptolite faunas collected from fourteen localities have been examined, three
of them from Central Spain (VOE-3, VOE-4 y VOE-5) and the others from the Leén
region (Northwestern Spain). The stratigraphic position and precise situation of the
localities can be seen in two papers by PErEz-EsTAUN (1974) and Jurivert & Tru-
yors (1974). Apart from post-mortem flattening, all specimens have suffered some
degree of tectonic distortion and, in many cases, the extent of this is such as to preclu-
de positive identification at the specifie level. Occasionally, even the generic: affinity
is in doubt.

A further difficulty in regard to identification stems from the fact that the bulk
of the graptolite material provided by twelve of the fourteen localities (FS 101-108;
F-14, F-75; VOE-3, VOE-4) belongs in the pendent (tuning-fork) group of the genus
Didymograptus. The forms included within this group have never been subjected to
a rigorous population study and hence the allowable ranges of morphological variation
for each species have yet to be defined. Referral of individual specimens to one or
other of the several described pendent species of Didymograptus is thus, at best,
subjective, and the task is rendered all the more speculative when specimens have
suffered tectonic distortion.

Nevertheless, it is worthy of note that the form of the graptolite rhabdosome
alone can be a useful guide to age, and, by way of illustration, the presence of abundant

(*) Department of Geology. University College. Galway. Irlanda.
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tuning-fork graptolites at the localities listed above is a firm indication that all twelve
are Llanvirn in age.

Of the two remaining localities, one (VOE-5) provided fragmentary graptolites
with no indication of age, and the other (F-11) yielded a badly sheared, though
identifiable, fauna of Early Silurian (Llandovery) age.

The Llanvirn (Lower Ordovician) fauna.—The species
list given below is a compilation of the faunal characteristics of all twelve Llanvirn
localities. No one locality includes all the species which are listed; nevertheless, the
similarities are such that, in all probability, all twelve collections were made at or
about the same stratigraphic horizon. Certainly, no facts of any significance have
been disguised in the presentation of a composite faunal list:

Didymograptus acutus Ekstrom.
D. amplus Elles & Wood.
D. artus Elles & Wood.
D. bifidus (Hall) ?

D. geminus (Hisinger).

D. geminus latus Ekstrom?
D. ex gr. indentus.

D. miserabilis Bulman.
D. murchisoni (Beck) s. L.
D. nanus Lapworth.

D. pandus Bulman?

D. stabilis Elles & Wood?
Amplexograptus sp.
?Phyllograptus sp.

With the exception of rare fragments of an Amplexograptus from localities
VOE-4 and FS-105 and a possible Phyllograptus from locality VOE-3, the entire
Llanvirn graptolite fauna, totalling several hundred specimens, is comprised solely of
pendent forms of Didymograptus. Precisely how much of the dimensional and mor-
phological variation evidenced by these pendent forms should be attributed to tectonic
effects is difficult to quantify; however, a consideration of those specimens which are
amenable to precise identification reveals a not inconsiderable degree of original
variation. Thus, at one extreme, a few diminutive, slender-stiped rhabdosomes are
attributable to D. miserabilis, while, at the other, several robust proximal ends and
distal stipe fragments belong in D. amplus. Specimens with intermediate dimensional

PLATE I.—Graptolites from Northwest Spain.

All Figures X 5
Fig. 1.—Raphidograptus ?toernquisti (Elles & Wood) ; loc. F11.
Fig. 2.—Didymograptus ?nanus Lapworth; loc. FS106.
Fig. 3.—Didymograptus ? geminus ( Hisinger) ; loc. FS105,
Fig, 4.—Climacograptus ?rectangularis (McCoy); loc. F11.
Fig 5.—Didymograptus murchisoni (Beck) s. 1, loc. FS102.
Fig 6.—Raphidograptus toernquisti (Elles & Wood); loc. F11.
Fig. 7.—Didymograptus artus Elles & Wood; loc. FS107.
Figs 2, 3,5 and 7: murchisoni Zone (Llanvirn) ; Ordovician.
Figs. 1,4 and 6: triangulatus Zone (Llandovery); Silurian.
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and morphological characteristics can be assigned, either definitely or tentatively, to
D. acutus, D. artus, D. bifidus, D. geminus s.l., D. ex gr. indentus, D. murchisoni s. 1.,
D. nanus, D. pandus, and D. stabilis.

The dominance of pendent forms of Didymograptus and the presence of
D. amplus, D. geminus, and D. murchisoni s. 1., are together indicative of a Late
Llanvirn (D. murchisoni Zone) age. The fauna as a whole illustrates an extreme
development of the general features portrayed by the type development of the murchi-
soni Zone in South Wales. There, the zonal fauna is characterised by a dominance of
the pendent Didymograptus element over other graptolite genera, but not to the extent
seen in Spain. In northern England, in contrast, pendent forms of Didymograptus
are relatively rare in murchisoni Zone faunas and, in their place, biserial graptoloids
assume a dominant role.

In terms of Llanvirn graptolite provincialism, the occurrence of the pendent
Didymograptus fauna is diagnostic for the Atlantic province. Within this province, the
varying characteristics of Llanvirn graptolite faunas permit the delineation of two
subprovinces, Anglo-Welsh and Baltic. The common boundary is gradational, and
not amenable to precise definition; nevertheless, the characteristics of the Spanish
fauna place it clearly within the Anglo-Welsh subprovince, in which the pendent
Didymograptus element is dominant. In the Baltic subprovince, on the other hand,
which would include the murchisoni Zone faunas of northern England, the tuning-fork
graptolites are subordinate to other forms, and notably to the biserials. It is believed
that latitudinal variation in surface-water temperature was primarily responsible for
the establishment and maintenance of graptolite provincialism during the Early Or-
dovician (SKEVINGTON, 1974).

The Llandovery (Lower Silurian) fauna.—A single loca-
lity (Libran, Leén) yielded the following species:

Climacograptus ?rectangularis (McCoy).

? D morphograptus sp.

Raphidograptus toernquisti (Elles & Wood).

Monograptus revolutus Kurck s. 1.

M. triangulatus (Harkness) s. 1.

The high degree of distortion which affects the specimens renders specific
identification doubtful in many cases. However, the association of forms either positi-
vely or tentatively recognised is adequate indication of the Llandovery Monograptus
triangulatus Zone.
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