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Introduction

The Trwyn-y-Gorlech to Yr Eifl quarries GCR site (Figure 6.60) encompasses a superbly exposed transect across the
Garnfor Multiple Intrusion, one of the most interesting of a number of major Ordovician intermediate and acidic intrusions
that crop out along the north limb of the LImn Syncline. An outer microgranodiorite is exposed on the coast at
Trwyn-y-Gorlech in the west and in the Yr Eifl quarries to the east. The Yr Eifl quarries also expose the '‘Blue Rock’, a
dark porphyritic hypersthene-bearing microgranodiorite. The centre of the GCR site, the mountainside of Garnfor,
exposes an inner, microtonalitic intrusion that is also exposed in the smaller Garnfor Quarry.

Tremlett (1962) interpreted the field relationships of the Garnfor Intrusion as indicative of a 'Caledonian’ age (end Silurian
to Early Devonian). In a subsequent article (Tremlett, 1972), he described the geochemistry of these rocks, but his
interpretation relied heavily on the distribution of elements now generally believed to be mobile during alteration and
low-grade metamorphism (see Merriman et al., 1986). Croudace (1982) revised the geochemical interpretation of these
intrusions using 'immobile’ elements and mineral chemistry, and demonstrated a genetic link between the granitoid
intrusions and the Moelypenmaen lavas (see the Moelypenmaen GCR site report), thus establish ing the Ordovician age
of the intrusions. Leat and Thorpe (1986) reworked the data of Croudace (1982) and argued that the intrusions form part
of a peralkaline evolutionary series, together with the Moelypenmaen lavas.

Description

The Garnfor rocks comprise an outer intrusion of white or pink microgranodiorite and an inner intrusion of microtonalite of
grey vitreous appearance, with a finer groundmass than the outer intrusion (both intrusions were described as
‘granodiorite porphyry' by Tremlett, 1962). The inner intrusion becomes more mafic, with more enclaves towards its
centre and shows a chilled margin at its contact with the outer intrusion. Both inner and outer intrusions are cut by
smaller bodies of 'blue rock’, a microgranodiorite similar to the outer intrusion but with a bluish-grey groundmass. These
field relationships established the relative succession of the intrusions, which were subsequently cut by several dolerite
dykes orientated NW-SE.

In petrographical detail, the outer intrusion is porphyritic with cumulophyric clots and individual phenocrysts of plagioclase
showing chemical zonation from Ang to An,,g, and commonly rimmed by orthoclase. The groundmass includes
plagioclase with interstitial quartz, hornblende, biotite and magnetite. The inner intrusion shows similar core-to-rim
plagioclase zonation (An,g ,,), with @ mafic mineral assemblage comprising magnetite and iimenite, rare biotite, and
scattered pyroxene crystals which become more abundant inwards.

Interpretation

retal.

Investigation of the geochemistry of the Garnfor intrusions by Croudace (1982) demonstrated that the rare-earth
elements show a negative correlation with SiO,, and it was argued that this was likely to have been produced through the
fractionation of apatite. The analyses of the Garnfor intrusions plot in the field of trachydacite on the TAS (total alkalis vs
silica) diagram and in the field of trachyandesite on the Zr/TiO, vs Nb/Y diagram (Winchester and Floyd, 1977). Tremlett
(1962) argued that the range of compositions in the intrusions suggest that magma mixing or contamination was
involved, with more basic material progressively contaminating the acid magma. Croudace (1982) demonstrated that the
range of compositions was more likely to have been generated through fractional crystallization. Hence, the sequence of



lithologies described by Tremlett (1962) derives from the progressive tapping of a magma chamber and the 'xenoliths' are
in fact co-magmatic enclaves.

Conclusions

The well-exposed Garnfor Multiple Intrusion provides evidence for processes operating in an alkaline magma chamber.
The geographical location of the intrusion suggests that it is likely to have been associated with a major centre of alkaline
volcanism in northern Lim n that is of probable Soudleyan—Longvillian age. As such it represents one of the best
exposures in North Wales of an arc-related subvolcanic intrusion complex involving multiple intrusive events. It is
especially interesting in revealing an acid-to-basic sequence of intrusive events, suggesting the progressive evacuation
of a fractionating and possibly layered magma chamber at depth.
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(Figure 6.60) Map of the Garnfor Multiple Intrusion, north Limn (adapted from Tremlett, 1962).
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