


Arnbath Psammite Formation (probably Islay Subgroup) at the western end, to the Boyne Limestone
Formation (Tayvallich Subgroup) at the eastern end, and is broadly coincident with the zone of intense
D2 strain associated with the Portsoy Shear Zone. The shear zone forms the western boundary of the
Buchan block and is an expression of the regionally-signi cant Portsoy-Duchray Hill‘Lineament;, a large-
scale, long-lived crustal structure associated with the intrusionof ma cand ultrama ¢ magmas (Ashcroft
etal., 1984; Dempster et al.,, 1995; Fettes et al., 1986).

At the base (western end) of the section the Arnbath Psammite comprises metamorphosed
psammites and migmatitic semipelites and contains a boulder bed correlated with the Port Askaig Tillite
(Spencer and Pitcher, 1968). It is overlain by quartzites and metapsammites of the Durn Hill Quartzite
Formation and by metamorphosed pelites and semipelites of the Castle Point Pelite Formation. These
are in turn overlain by metamorphosed limestones, calcsilicates, pelites, semipelites, psammites and
quartzites of the Portsoy Limestone Formation. These metasediments have been intruded by ma c
to ultrama ¢ magmas of the Portsoy Igneous Complex, dated at ca. 470 Ma (Carty, 2001), which are
themselves metamorphosed. Intense deformation within the Portsoy Shear Zone has disrupted
the stratigraphic succession immediately west of Portsoy and resulted in the interleaving of the
metasediments and metaigneous rocks into a‘tectonic melange’ (Read, 1960). The ultrama c rocks were
completely serpentinised to produce the Portsoy ‘marble’

East of Portsoy lies the Cowhythe Psammite Formation (probably Crinan Subgroup), comprising
migmatisedsillimanite-bearing metasedimentaryrocksand pods of serpentinite. Atthe easternend ofthe
section, the junction between the Cowhythe Psammite Formation and the Boyne Limestone Formation
was originally described by Read (1923) as a major thrust (the ‘Boyne Line’), although later workers have
downgraded its signi cance (Elles, 1931; Sutton and Watson, 1956; Ashworth 1975). However, it does
mark the easterly limit of D2 deformation on the western limb of the Turri  syncline (Treagus & Roberts,
1981). The Boyne Limestone Formation includes coarse metalimestone, serpentinised amphibolites and
calcareous and metapelitic schists, the latter of which may contain sillimanite.

ITINERARY
Locality 1. Arnbath Psammite Formation & ‘Older’ intrusive rocks [NJ 5787 6659]

If on foot, walk up Cullen Street then turn second right into Marine Terrace and join the cli -top
path that leads westwards to a car park on the cli top above the open-air swimming pool ([NJ 5826
6636]; Fig. 1) If using a vehicle, drive westwards from The Square along Cullen Street and right into Park
Road. Follow the road round right, then right again to the same car park. From the corner of the road just
west of the car park, follow the cli  top westward along the edge of the elds for around 500 metres and
descend (somewhere around [NJ 5782 6649]) the grassy slopes to a small bay.

Looking seaward, from left to right (west to east) the rocks comprise: The Arnbath Psammite
Formation, a sequence of migmatised semipelite and psammite with calcareous layers; medium-grained
metabasic rocks (‘Older Basics’) containing sheets and pods of deformed granite (‘Portsoy Granite’ of the
‘Older Granite’ suite); a complex unit of metamorphosed limestones, pelites and psammites in which
pods of tillite have been reported (Moig, 1986); and, bu -coloured, strongly lineated (‘mullioned’)
quartzite (Durn Hill Quartzite Formation; Islay Subgroup). The rocks are in places intensely deformed
(mylonitised), but appear to be right way up, younging to the east. Inland exposures of the ‘Portsoy
Granite’ have been dated at ca. 600 Ma (Barreiro, 1998). The Arnbath Psammite Formation is currently
regarded (and mapped by the BGS) as part of the Dalradian (Islay Subgroup; Stephenson etal. 2013), but
others have suggested it could be an allochthonous slice of older basement (Moig, 1986).

Locality 2. Garnet-staurolite schist [NJ 5814 6650]

Climb back up the slope to the cli top and head back most of the way towards the car park and
to the eastern side of a grassy promontory (around 400 m from locality 1). Descend the grassy slope
to the western side of the rocky headland (Castle Point) to exposures on the steep hillside. The rocks
here are muscovite-rich metapelites belonging to the Castle Point Pelite Formation (Easdale Subgroup).
They contain conspicuous porphyroblasts of staurolite and garnet and are characterised by a prominent



crenulation cleavage. The main mineral assemblage developed here (garnet-staurolite—muscovite—
biotite—quartz + minor/accessory minerals) is typical of the Barrovian facies series.

Locality 3. Chiastolite schist [NJ 5842 6638]

Returntothecli topand back to the road, passing the car park and descending the steep winding
road to the swimming pool (you can drive a car down if you prefer). The rst prominent cragimmediately
on the south side of the road is of dark metapelite containing abundant pale prismatic ‘porphyroblasts’
up to 4 cm in length. This rock also crops out in low wave-washed exposures along strike (NE) close to
the high water mark [NJ 5844 6640].

Close examination shows that the majority of the ‘porphyroblasts’ are aggregates dominated by
muscovite (i.e. they are pseudomorphs), although some have cores preserving fresh andalusite. The
porphyroblasts/pseudomorphs are oriented within, and wrapped by, the strong S2 foliation. Most
are aligned parallel to a steeply plunging L2 lineation although others are at a high angle to L2. On
subhorizontal surfaces (e.g. the wave washed exposures close to the high water mark) relict chiastolite
crosses are clearly preserved (Fig. 2). Some of the porphyroblasts/pseudomorphs contain pale kyanite.
Garnet and staurolite also occur in this rock, as does sillimanite which is visible only in thin section.

The timing and sequence of ALSiO, growth in this rock is contentious. Some workers (Beddoe-
Stephens, 1990; Carty, 2001; Carty et al., 2012) consider the sequence to be andalusite to sillimanite
to kyanite, whereas others interpret the sequence as andalusite to kyanite to sillimanite (Viete et al.,
2010). The order of growth of these minerals has important implications for the pressure—temperature—
deformation-time path followed by the rocks and consequently for models attempting to explain the
tectonothermal evolution of the NE Dalradian.

Fig. 2. Looking down the steep L2 lineation on a sub-horizontal surface of the metapelite (locality 3).
Basal sections of andalusite (mainly pseudomorphs) commonly containing relict chiastolite crosses.

Locality 4. The ‘Portsoy Limestone’ [NJ 5841 6644]

The rocks exposed within the swimming pool and on the headland to the north consist of an
alternating sequence of metalimestones and siliceous material (‘Portsoy Limestone’). Excellent examples
of F2 folds are developed. The folds are tight to isoclinal and vary in intensity, sometimes occurring as
isolated fold hinges. F2 fold axes plunge steeply down dip, sub-parallel to a mineral stretching lineation.
The S2 foliation is axial planar to these folds. In the crags beyond the western wall of the swimming pool,
later F3 folds can be seen to deform the S2 foliation.



Locality 5. Greenschist facies shear zones [NJ 5851 6638]

Join the poorly de ned path eastwards along the shoreline. A few metres north of the path,
close to the high water mark, large blocks and lenses of weakly deformed metagabbro are wrapped
by an intense anastomosing shear fabric developed within ne-grained metagabbro. The large blocks
preserve amphibolite facies assemblages dominated by hornblende and plagioclase whereas the
intensely deformed material is rich in chlorite and quartz and records lower-grade (greenschist facies)
conditions. As most of the shear zones in the section preserve amphibolite facies assemblages (see
localities 8 & 9), these features suggest later shearing during retrogression (Carty, 2001).

Locality 6. Portsoy ‘marble’ [NJ 5854 6636]

Continue on the path a few tens of metres to the western edge of the prominent pale green-
grey exposures of Portsoy ‘marble’ The rock is actually serpentinite (a metamorphosed and hydrated
ultrama c rock), varying in colour from nearly black through dark green to light green and containing
thin bands and veins of red jasper and white quartz (Gillen, 1987). Exposures close to the high water
mark contain dark red aggregates of iddingsite pseudomorphing primary olivine. Steeply-inclined veins
within the main body of the serpentinite contain abundant talc. Exposures close to the low water mark
show that the sepentinite is in places highly folded.

If the tide is high, proceed eastwards by climbing up the steep grassy slope to the path, then down
to the shore again after about 50 m. At the eastern margin of the body [NJ 5860 6634], the serpentinite
is in contact with a folded sequence of calc-silicates, metapsammites and metapelites. The contact is
highly deformed and complex, with numerous veins and interleaving of the various rocks types. Rounded
wave washed exposures of dark-coloured metapelite below the high water mark contain small euhedral
porphyroblasts of andalusite, up to 1 mm in length, that appear to be randomly oriented. Coexisting
kyanite and andalusite are reported in metapelites from here (Gillen, 1987).

Fig. 3. Steeply inclined rods or ‘mullions’in quartzite (locality 7).The rucksack is around 30 cm wide.

Locality 7. ‘Mullioned’ quartzite [NJ 5865 6632]

Walk across the bay a short distance to impressive exposures of quartzite, which is bu -coloured
when weathered but white on fresh faces. The quartzite contains a steep lineation and forms distinctive
rods or ‘mullions’ (Fig. 3). In cross section the ‘mullions’ are slightly elliptical and up to about 30 cm
in diameter. The western part of the quartzite is conglomeratic and the pebbles have been strongly
























