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This study doc u ments the first palynological data from the Si lu rian of the Dunquin Inlier of the Din gle Pen in sula and fo cuses on the
lower part of the suc ces sion. The pre vi ously un dated Coosglass Slate For ma tion con tains a low di ver sity Llandovery to early Wen lock
acritarch as sem blage, con firm ing the pre vi ously enig matic Coosglass Slate For ma tion as the old est for ma tion in the Si lu rian suc ces sion.
The lithofacies and acritarch biofacies sug gest the mudstones of the Coosglass Slate For ma tion rep re sent a low en ergy, off shore, muddy
shelf palaeoenvironment. The Ferriter’s Cove For ma tion, a suc ces sion of five off shore to tidal-flat re gres sive ma rine cy cles yielded more 
di verse palynological as sem blages. Acritarchs and cryptospores from the Ferriter’s Cove For ma tion con firm a Wen lock (Homerian) age
for this for ma tion. The in te gra tion of palynological and sedimentological data from four of the off shore to tidal-flat re gres sive cy cles re -
veals three con sis tent palynomorph dis tri bu tion trends: (1) off shore and shoreface depositional fa cies con tain the most di verse
palynological as sem blages in which acritarchs with long and ram i fied pro cesses dom i nate; (2) back-bar rier tidal-flat fa cies are char ac ter -
ized by ter res tri ally de rived palynomorphs, par tic u larly cryptospores, to gether with a re stricted acritarch as sem blage of mainly
micrhystrid and veryhachid forms with small sim ple pro cesses; (3) back-bar rier la goonal fa cies with patch reefs are dom i nated by the
sphaeromorph acritarch Leiosphaeridia.
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INTRODUCTION

The Si lu rian rocks of the Dunquin Inlier are lo cated at the
west ern end of the Din gle Pen in sula in County Kerry, south -
west Ire land. The suc ces sion is mag nif i cently ex posed in
coastal sec tions and intermittant in land out crops that rep re sent
the most west erly Si lu rian ex po sures in Eu rope (Fig. 1). The
1500 m-thick Si lu rian suc ces sion is re ferred to as the Dunquin
Group (Hol land, 1969) and is com prised pre dom i nantly of
shal low ma rine siliciclastic and mi nor coastal plain sed i ments
interbedded with thick volcaniclastic de pos its and lavas. These
de pos its formed in an intra-arc ba sin on the north-west mar gin
of East ern Avalonia. De po si tion took place around the fringe of 
large vol ca nic is lands, that were prob a bly iso lated from the
more ex ten sive con ti nen tal shelf ar eas to the east (Boyd and
Sloan, 2000).

The stra tig ra phy and palae on tol ogy of the Si lu rian rocks in
the Dunquin Inlier has been ex ten sively stud ied by Gar di ner
and Reynolds (1902), Horne (1974, 1976), Watkins (1978),

Hol land (1987) and Pracht (1996). The lat ter au thor sub di vided 
the Dunquin Group suc ces sion into seven for ma tions (Fig. 2)
and this stratgraphical scheme is used herein.

The Si lu rian suc ces sion is as signed a Wen lock to Lud low
age based on di verse shelly fau nas and rare graptolites ob tained 
from the Ferriter’s Cove and Croaghmahrin for ma tions re spec -
tively (Hol land, 1988). Fur ther more, the Ferriter’s Cove For -
ma tion has yielded the graptolite Monograptus flemingii
warreni pro vid ing a more pre cise biostratigraphic as sign ment
to the lungreni graptolite Biozone of early Homerian age
(Benton and Under wood, 1994). How ever, no biostratigraphic
age has yet been ob tained from the Coosglass Slate For ma tion
in the low er most part of the Dunquin Group.

This study is a palynological in ves ti ga tion of the
Coosglass Slate and the Ferriter’s Cove for ma tions. Its aims
are to de ter mine the com po si tion and di ver sity of the
palynological as sem blages, to pro vide new biostratigraphical
age data, and to ana lyse the dis tri bu tion of the palynomorphs
within the dif fer ent depositional en vi ron ments as de ter mined
by the sedimentology.



STRATIGRAPHY AND SEDIMENTOLOGY

THE COOSGLASS SLATE FORMATION

The Coosglass Slate For ma tion is re stricted to the in let and
small head land of Coosglass in the north ern most part of the
Dunquin Inlier (Fig. 3). Geo log i cally, the for ma tion is fault
bounded to the north by the Foilnamahagh Fault and to the
south by the Dún an Óir Fault. The for ma tion is com posed of a

100  m se quence of mo not o nous grey, ol ive-green and pur ple
cleaved mudrocks that con tain rare casts of orthoconic
nautiloids and ho ri zons of sim ple and small branch ing bur rows
(Todd et al., 1988). These de pos its have been re garded as enig -
matic, be cause their age is un known due to the ab sence of di ag -
nos tic macrofossils and the fact that they are fault bounded.
Pre vi ous work ers have dis agreed on the strati graphic po si tion
of these slates within the Si lu rian suc ces sion. For ex am ple,
Horne (1974) and Hol land (1987) as signed the slates to the
Drom Point For ma tion, whereas, Todd et al. (1988), us ing
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Fig. 1. Lo ca tion of the Dunquin Inlier and the study area at the west ern 
end of the Din gle Pen in sula, south-west Ire land

Fig. 2. Stra tig ra phy of the Si lu rian rocks of the Dunquin Inlier 
(af ter Pracht, 1996)



lithological and struc tural ev i dence con sid ered the slates to be
older than the Drom Point For ma tion and placed them at the
base of the Wen lock suc ces sion. Todd et al. (1988) re named
these de pos its the Coosglass Slates and they were sub se quently 
given formational sta tus by Pracht (1996). No de tailed
sedimentological study has been made of this for ma tion and so
its spe cific ma rine depositional en vi ron ment has not been de -
fined. How ever, the ho mog e nous fine-grained mudrock
lithofacies sug gests low en ergy sed i men ta tion. The ab sence of
any ben thic shelly fau nas and the pres ence of free-swim ming
nautiloids points to deeper wa ter con di tions in a low en ergy,
off shore ma rine set ting. The pres ence of bur row ing ac tiv ity at
some lev els sug gests aer o bic sub strate con di tions.

THE FERRITER’S COVE FORMATION

The Ferriter’s Cove For ma tion oc curs in three sec tions in
the Dunquin Inlier, with the best ex po sures found in two
coastal sec tions around Ferriter’s Cove (Fig. 3). The for ma tion
com prises a 150–200 m-thick suc ces sion of grey, ol ive-green,
yel low-brown fossiliferous siltstones, sand stones and mi nor

con glom er ates, interbedded with vol ca nic pyroclastic de pos its.
The Ferriter’s Cove For ma tion was first for mally named and
de scribed by Hol land (1969). It was sub se quently re vised by
Sloan and Wil liams (1991) who re-as signed the basal
porphyrtitc lava and overling red bed se quence (in the lower
part of the orig i nal Ferriter’s Cove For ma tion) to a new for ma -
tion called the Foilnamahagh For ma tion. Sloan and Wil liams
(1991) made a de tailed sedimentological anal y sis of the
nearshore ma rine siliclastic sed i ments of the Ferriter’s Cove
For ma tion. They iden ti fied five stacked coars en ing-up ward
parasequences, which they in ter preted as off shore to tidal-flat
re gres sive cy cles. The in di vid ual parasequences are
10–80 m-thick. Each re gres sive cy cle re cords a tran si tion from
sub-bar rier, bar rier, to back-bar rier en vi ron ments (Fig. 4). The
lower part of each parasequence is char ac ter ized by bioturbated 
mudstones and cal car e ous (of ten weath ered and de-calified)
siltstones, that in places, con tain rich as sem blages of tab u late
cor als, brachi o pods, cri noids, gas tro pods, trilobites and rare
graptolites. The sed i ments are in ter preted as off shore shelf fa -
cies. These off shore sed i ments be come sand ier and less
bioturbated up wards and give way to wave rip pled siltstones
and fine-grained sand stones. The sand stones pass up wards into
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Fig. 3. Geo log i cal map of the north ern part of the Dunquin Inlier show ing the study area and the lo ca tion 
of the Coosglass Slate For ma tion (CG 1) sam ple and the lo ca tion of Sec tions 1 (lo cal i ties A–C) 

and 2 (lo cal ity D) in the Ferriter’s Cove For ma tion (af ter Sloan and Wil liams, 1991)



hummocky and swaley cross-strat i fied (HCS and SCS)
fine-grained sand stones, which are in ter preted as rep re sent ing
the shoreface fa cies. Ev i dence of storm de po si tion is pro vided
by the com mon amal gam ation of the HCS beds.

The bar rier fa cies is dis tin guished by 1–4 m-thick pla nar
lam i nated fine-me dium sand stones to gether with pla nar and
cross-bed ded, clast sup ported con glom er ates. The bar rier se -
quence is typ i cally suc ceeded by vol ca nic de pos its com posed
of pyroclastic surge and/or pyroclastic fall lapilli tuffs. The vol -
ca nic in ter val is com monly as so ci ated with the back-bar rier se -
quence, made up of tidal-flat and sub-tidal la goonal fa cies. The
tidal-flat fa cies is characterized by pin-striped lam i nated beds
com posed of cou plets of fine sand and mud in which the lam i -
na tion is par al lel to un du lat ing at a milli metre scale. In some
places these beds have po lyg o nal dessication cracks and are
red dened. They have been in ter preted as tidal rhythmites

(tidalites). The sub-tidal la goonal fa cies are com posed of grey
mudstones con tain ing abun dant monospecific col o nies of the
tab u late coral Parastriatopora. These dense coral ac cu mu la -
tions are con sid ered to rep re sent patch reefs grow ing in a
stressed en vi ron ment experiencing fluctuating salinity
conditions (Sloan and Wil liams, 1991).

In con sid er ing the con trols of sea level change that pro -
duced the re gres sive cy cles of the Ferriter’s Cove For ma tion,
Sloan and Wil liams (1991) dis counted the ef fects of the
mid-Si lu rian eustatic sea level fall and vari able rates of sed i -
ment sup ply. In stead, they pro posed that lo cal vol cano-tec tonic 
ac tiv ity con trolled the rel a tive sea level. The ma rine re gres sions 
(with de creas ing wa ter depth) were the re sult of lo cal sea floor
aggradation and grad ual vol cano-tec tonic up lift prior to erup -
tion. The intercycle ma rine trasgressions were the re sult of sub -
si dence triggered by post-volcanic magma deflation. 
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Fig. 4. Generalized sedimentological log of a typ i cal re gres sive cy cle in the Ferriter’s Cove For ma tion

No thick ness im plied, as cy cles vary from 10–80 m in thick ness (mod i fied from Sloan and Wil liams, 1991)



PALYNOLOGY

The 22 pro duc tive sam ples come from grey mudstones and
siltstones. The 50 g sam ples were pre pared in the lab o ra tory us -
ing stan dard palynology hy dro chlo ric and hy dro flu oric acid
mac er a tion tech niques fol lowed by zinc bro mide heavy min -

eral sep a ra tion. The or ganic res i due was sieved at 10 mm and
strew-mounted us ing Elvacite mount ing me dium. The or ganic
ma te rial is black in col our and ther mally ma ture, there fore,
very strong ox i da tion tech niques us ing Schultze So lu tion
(>20 h) were used to lighten the or ganic ma te rial for mi cro -
scopic iden ti fi ca tion. The palynomorphs re cov ered are mod er -
ately to poorly pre served and the palynological as sem blages
are gen er ally of low to mod er ate tax o nomic di ver sity
(7–30 iden ti fi able taxa). Rel a tive abun dance data was ob tained
from counts of 200 palynomorphs from one or more slides of
each sam ple. The oc cur rence and rel a tive abun dance (ie. rare,
com mon and abun dant) of the iden ti fi able palynomorph taxa
re corded in each sam ple is shown in Ta ble 1. Palynomorph
taxa re corded from the Coosglass and Ferriter’s Cove for ma -
tions are il lus trated in Fig ures 5–7. The stud ied slides are
housed in the micropaleaontological col lec tion of the De part -
ment of Ge ol ogy at Uni ver sity Col lege Cork. 

COOSGLASS SLATE FORMATION

Ten sam ples were pro cessed from this for ma tion, how ever,
only one pro duc tive sam ple (sam ple CG 1) was ob tained. The
pro duc tive sam ple was col lected from a 30 cm-thick, pale grey
mudrock bed lo cated in the cen tre of the small head land south
of Coosglass. Stratigraphically, the sam ple oc curs ap prox i -
mately 48 m above the base of the for ma tion. The sam ple
yielded a low di ver sity acritarch as sem blage in which the fol -
low ing acritarch and sphaeromorph acritarch taxa were
identified: 

Carminella maplewoodensis Cramer, 1968; Dactylofusa
horrida Le Hérissé, Al-Tayyar and van der Eem, 1995;
Dactylofusa striatifera (Cramer) Fensome et al., 1990;
Domasia elongata Downie, 1960; Domasia trispinosa
Downie, 1960; Micrhystridium stellatum Deflandre, 1945;
Oppilatala frondis (Cramer and Diez) Dorning, 1981;
Multiplicisphaeridium sp., Tylotopalla deerlijkianum (Mar tin)
Mar tin, 1978; Veryhachium europaeum Stockmans and
WillierP, 1960; Veryhachium sp., Leiosphaeridia sp. and
Lophosphaeridium sp.

The pres ence of the Domasia trispinosa–D. elongata
group, Carminella maplewoodensis, Dactylofusa striatifera
and Oppilatala frondis in di cate the as sem blage is no older than
Llandovery, be cause all of these taxa first oc cur in the
Llandovery (Molyneux et al., 1996). Fur ther more, the pres ence 
of Tylotopalla deerlijkianum is stratigraphically sig nif i cant as
this spe cies dis ap pears just above the Llandovery–Wen lock
bound ary in Gotland (Le Hérissé, 1989). The lim ited
palynostratigraphic data there fore in di cates a Llandovery to
early Wen lock age for the Coosglass Slate For ma tion as sem -
blage. The palynologic data pro vides the first biostratigraphic
age for the Coosglass Slate For ma tion and con firms it as the
old est Si lu rian for ma tion in the Dunquin Inlier.

In terms of acritarch biofacies, the pres ence of a low di ver -
sity acritarch as sem blage con tain ing a Domasia com plex ap -
pears to sup port the depositional in ter pre ta tion of a more dis tal
off shore ma rine en vi ron ment for the Coosglass Slate For ma -
tion. Le Hérissé and Gourvennec (1995) have noted that on the
fringes of north ern Gond wana the oc cur rence of Domasia in
the Llandovery and early Wen lock is re stricted to open ma rine
fine de tri tal de pos its. Beck and Strother (1996) also re ported
that Domasia was pres ent in the fine grained dis tal ma rine
mudstones of up per Llandovery Ross Brook For ma tion in
Arisaig, Nova Sco tia, Can ada but was ab sent in the over ly ing
coarser and more prox i mal ma rine fa cies. How ever, the
Domasia acritarch biofacies dis tri bu tion may not be just wa ter
depth re lated. Molyneux et al. (2008) de scribed an un usual
acritarch biofacies as so ci a tion from the up per Llandovery Res -
er voir For ma tion in the Pent land Hills Inliers of the Mid land
Val ley of Scot land. The Res er voir For ma tion yielded low to
mod er ate di ver sity acritarch as sem blages con tain ing the
Domasia trispinosa–D. elongata group. A fea ture of the
acritarch as sem blages from the up per part of the Res er voir For -
ma tion is the com mon oc cur rence of the sphaeromorph
acritarch Moyeria cabotti (Cramer) Miller and Eames, 1982.
Pre vi ous stud ies (Gray and Boucot, 1989; Wellman and Rich -
ard son, 1993) have shown that M. cabotti is typ i cally abun dant
in near-shore ma rine and non-ma rine de pos its. The palynologic 
data in this case re veals con flict ing acritarch palaeo eco logi cal
dis tri bu tions, as the abun dance of the M. cabotti sug gests a
near-shore ma rine en vi ron ment, but the compositional di ver -
sity of the Domasia trispinosa–D. elongata acritarch as sem -
blage is more con sis tent with an off shore shelf en vi ron ment.
Molyneux et al. (2008) con cluded that the palynologic data do
not pro vide crit i cal ev i dence to dis tin guish be tween deep-wa ter 
and shal low-wa ter shelf en vi ron ments in the Res er voir For ma -
tion. They sug gest the palynologic changes in acritarch di ver -
sity in the up per part of the Res er voir For ma tion re flect chang -
ing en vi ron men tal con di tions, with the ma rine palynomorphs
track ing changes in the lo ca tion of cer tain phys i cal and chem i -
cal prop er ties of wa ter masses, such as, nu tri ent avail abil ity, sa -
lin ity or tem per a ture.

FERRITER’S COVE FORMATION

Twenty one pro duc tive sam ples were ob tained from the
Ferriter’s Cove For ma tion oc cur ring in two sec tions lo cated
along the coastal cliffs be tween Carrignaman and
Poulnakeragh, south of Ferriter’s Cove. The stud ied sec tions 1
and 2 are equiv a lent to Sloan and Wil liams’s com pos ite sec tion 
A–C and sec tion D re spec tively (Fig. 3). Eleven sam ples
(FC 1–11) were col lected from Sec tion 1 which cov ers re gres -
sive cy cle 1 and the basal part of cy cle 2 in ter val. Ten sam ples
(FC 12–21) were col lected from Sec tion 2, which cov ers re -
gres sive cy cles 3 and 4, and the basal part of cy cle 5. The strati -
graphic po si tion of these sam ples is shown in Fig ure 8. It was
not pos si ble to sam ple the main part of re gres sive cy cle 2 due to 
in ac ces si ble cliffs through out this in ter val.

The 21 sam ples from the Ferriter’s Cove For ma tion yielded 
low to mod er ately di verse palynomorph as sem blages and a
sum mary of the taxa iden ti fied is given be low.
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SAMPLES
CG FC FC FC FC FC FC FC FC FC FC FC FC FC FC FC FC FC FC FC FC FC

1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

ACRITARCHS (pro cess bear ing)

 Ammonidium microcladum C C C C R R C C C C R R C C

 Carminella maplewoodensis R R R R R R R

 Cymbosphaeridium cf. C. bakidium R R R R R R R R R

 Diexallophasis denticulata C C C C R R R C C C C C R C R C C

 Domasia elongata R

 Domasia trispinosa R

 Elektoriskos williereae R R R R R R R R R R

 Elektoriskos sp. R R R R

 Dactylofusa horrida R

 Dactylofusa striatifera R C C R R R R R

 Micrhystridium nannacanthum C C R R R R C

 Micrhystridium parinconspicuum C C C C C C R R C C R C R C C

 Micrhystridium stellatum C C C C C C C C C C C C C C C R C C

 Multiplicisphaeridium sp. R C C C R R C C C R R C C

 Muliplicisphaeridium arbusculum C C C C C C C C C C C

 Oppilatala frondis R

 Oppilatala insolita C C C R C C C C C C C C

 Percultisphaera stiphrospinosa C C C C C C C C

 Tylotopalla deerlijkianum R

 Veryhachium europaeum C C C R C C C C C R R C

 Veryhachium sp. C C C C C C C C C C C C C C R C R R C

 Visbysphaera dilatispinosa C C C C C C C C C C C C

 Visbysphaera jardineae R R R R R R R

SPHAEROMORPH ACRITARCHS

 Leiosphaeridia spp. C C C R R C C C A A R R R R R A R A R C R R

 Lophosphaeridium sp. R R R R R R R R R R

PRASINOPHYTES

 Cymatiosphaera gorstia R R R R R R R R R

 Cymatiosphaera octoplana R R R R R R C R R

 Dictyotidium dictyotum C C C R R R R R

 Dictyotidium faviforme R R C C R R R R R R R R R R

 Muraticavea wenlockia R R R R R R R R R R R

CRYPTOSPORES

 Artemopyra sp. R R R R R R R

 Dyadospora murusattenuata R R C C C R R R R R R C R R R R

 Hispanaediscus verrucatus R R R R R R R R R

 Hispanaediscus wenlockensis R R R R R R R R R R R

 Laevolancis divellomedium R R R C C C R R R R R R C R C R R

 Laevolancis plicata R R R R C C C R R R R R R R C R C R R

 Rugosphaera tuscarorensis R R R R R R

 Tetrahedraletes medinensis R R C C C R R R R R C C R R

TRILETE SPORES

 Ambitisporites avitus R R R R R C C R R R R R R R R C R R

 Ambitisporites dilutus R R R R R C C R R R R R R R C R R C R R

R – rare (<5%), C – com mon (5–30%), A – abun dant (>30%)

T a  b l e  1

The oc cur rence of all the iden ti fied palynomorph taxa in the 22 sam ples stud ied, with the rel a tive abun dance of the each taxon 
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Fig. 5. Se lected acritarchs and sphaeromorph acritarchs from the Coosglass Slate For ma tion

A, D – Carminella maplewoodensis Cramer, 1968, CG 1, (c) W34, CG 1, (a) K26; B – Dactylofusa horrida Le Hérissé, Al-Tayyar and
van der Eem, 1995, CG 1 (b) I11; C, G – Dactylofusa striatifera (Cramer) Fensome et al., 1990, CG 1 (a) F22, CG 1, (a) S10; E –
Domasia elongata Downie, 1960, CG 1 (c), Y11; F – Domasia trispinosa Downie, 1960, CG 1 (c), U35; H – Micrhystridium stellatum
Deflandre, 1945, CG 1 (a), G27; I – Multiplicisphaeridium sp. CG 1 (a), Y33; J – Oppilatala frondis (Cramer and Diez) Dorning, 1981,
CG 1 (b), T71; K – Veryhachium sp. CG 1 (a), R19; L – Leiosphaeridia sp. CG 1 (b), T23; M – Lophosphaeridium sp. CG 1 (a), W27; N –
Tylotopalla deerlijkianum (Mar tin) Mar tin, 1978, CG 1 (b), Y24; each fig ured spec i men has sam ple num ber, slide and Eng land finder
slide co-or di nate
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Fig. 6. Se lected acritarchs from the Ferriter’s Cove For ma tion

A, B – Ammonidium microcladum (Downie) Lis ter, 1970, FC 1 (a), R17, FC1 (c), S32; C – Cymbosphaeridium C. cf. bakidium Lis ter,
1970, FC 1 (b), C8; D – Elektoriskos williereae (Deflandre and Deflandre-Rigaud) Vanguestaine, 1979, FC 3 (f), F12; E – Dactylofusa
striatifera (Cramer) Fensome et al., 1990, FC 3 (a), F22; F, G, H – Diexallophasis denticulata (Stockmans and WillierP) Loeblich, 1970,
FC 20 (a), W25, FC 20 (a), X20, FC 20 (a), H11; I – Elektoriskos sp.FC 1 (a), R13; J, K – Micrhystridium stellatum Deflandre, 1945,
FC 21 (b), G29; L – Micrhystridium parinconspicuum Deflandre, 1945, FC 3 (a), I30; M, N – Micrhystridium nannacanthum Deflandre,
1945, FC 6 (c), Q23, FC 19 (c), H16; O – Oppilatala insolita (Cramer and Diez) Dorning, 1981, FC 1 (k), U24; P – Multiplicisphaeridium 

arbusculum Dorning, 1981 FC 20 (a), K28; Q, R – Percultisphaera stiphrospinosa Lis ter, 1970, FC 1 (a), K13, spec i men R at ´ 10; S –
Veryhachium europaeum Stockmans and WillierP, 1960, FC 20 (c), R24; T, U – Visbysphaera dilatispinosa Le Hérissé, Al-Tayyar and
van der Eem, 1995, FC 20 (a), C14, FC 20 (b), W29; V – Visbysphaera jardineae (Cramer) Lis ter, 1970, FC 20 (b), B24; each spec i men
has sam ple num ber, slide and Eng land finder slide co-or di nate
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Fig. 7. Se lected sphaeromorph acritarchs, cryptospores, trilete spores and scolecodont from Ferriter’s Cove For ma tion

A, B, C – Leiosphaeridia sp. FC 17 (c), E15, FC 15 (c), D11, FC 17 (c), R25; D – Lophosphaeridium sp. FC 15 (c), G18; E – Muraticavea
wenlockia Dorning, 1981, FC 20 (c), C14; F – Cymatiosphaera gorstia Dorning, 1981, FC 19 (b), G13; G – Cymatiosphaera octoplana
Dorning, 1981, FC 19 (a), W16; H – Dictyotidium faviforme Schultz, 1967, 16 (a), I14; I – Dictyotidium dictyotum (Eisenack) Eisenack,
1955, FC 16 (a), T22; J – Dyadospora murusattenuata Strother and Tra verse, 1979, FC 19 (a), F13; K – Laevolancis divellomedium
(Chibrikova) Bur gess and Rich ard son, 1991, FC 19, (b) U30; L – Rugosphaera tuscarorensis Strother and Tra verse, 1979, FC 19 (a),
S22; M – Laevolancis plicata Bur gess and Rich ard son, 1991, FC 19 (a), X13; N – Artemopyra sp. FC 19 (b), K25; O – Hispanaediscus
verrucatus Cramer emend Bur gess and Rich ard son, 1991, FC 19, (a) V20; P – Hispanaediscus wenlockensis Bur gess and Rich ard son,
1991, FC 19 (b), Q25; Q – Tetrahedraletes medinensis Strother and Tra verse, 1979, FC 19 (a), M24; R – Ambitisporites avitus
Hoffmeister, 1959, FC 19 (a), G26; S – Ambitisporites dilutus (Hoffmeister) Rich ard son and Lis ter, 1969, FC 19, (a) G28; T –
Scolecodont, FC 20 (a), R17; each fig ured spec i men has sam ple num ber, slide and Eng land finder slide co-or di nate



Acritarchs with pro cesses – Ammonidium microcladum
(Downie) Lis ter, 1970; Cymbosphaeridium C. cf. bakidium
Lis ter, 1970; Dactylofusa striatifera, Diexallophasis
denticulata (Stockmans and WillierÀ) Loeblich, 1970;
Elektoriskos williereae (Deflandre and Deflandre-Rigaud)
Vanguestaine, 1979; Elektoriskos sp.; Micrhystridium
nannacanthum Deflandre, 1945; Micrhystridium stellatum,
Micrhystridium parinconspicuum Deflandre, 1945;
Multiplicisphaeridium arbusculum Dorning, 1981;
Multiplicisphaeridium sp., Oppilatala insolita (Cramer and
Diez) Dorning, 1981; Percultisphaera stiphrospinosa Lis ter,
1970; Veryhachium europaeum, Veryhachium sp.;
Visbysphaera dialatispinosa Le Hérissé, Al-Tayyar and van
der Eem, 1995; Visbysphaera jardineae (Cramer) Lis ter, 1970. 

Sphaeromorph acritarchs – Leiosphaeridia spp.;
Lophosphaeridium spp.

Prasinophytes – Cymatiosphaera gorstia Dorning, 1981;
Cymatiosphaera octoplana Dorning, 1981; Dictyotidium
dictyotum (Eisenack) Eisenack, 1955; Dictyotidium faviforme
Schultz, 1967; Muraticavea wenlockia Dorning, 1981.

Cryptospores – Artemopyra sp.; Dyadospora
murusattenuata Strother and Tra verse, 1979; Hispanaediscus
verrucatus Cramer emend Bur gess and Rich ard son, 1991;
Hispanaediscus wenlockensis Bur gess and Rich ard son, 1991;
Laevolancis divellomedium (Chibrikova) Bur gess and Rich -
ard son, 1991; Laevolancis plicata Bur gess and Rich ard son,
1991; Rugosphaera tuscarorensis Strother and Tra verse,
1979; Tetrahedraletes medinensis Strother and Tra verse, 1979.

Trilete spores – Ambitisporites avitus Hoffmeister, 1959;
Ambitisporites dilutus (Hoffmeister) Rich ard son and Lis ter,
1969.

In terms of biostratigraphy, the acritarchs and cryptospores
in di cate a Wen lock (Homerian) age for the Ferriter’s Cove For -
ma tion. This age as sign ment is based pri mar ily on the oc cur -
rence of the or na mented cryptospore taxa Hispanaediscus
verrucatus, Hispanaediscus wenlockensis and Artemopyra sp.
which al lows cor re la tion with the Artemopyra brevicosta–His -
panaediscus verrucatus spore As sem blage Biozone of Wen -
lock (Homerian) age (Rich ard son and McGregor, 1986; Bur -
gess and Rich ard son, 1995). In ad di tion, the pres ence of the
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Fig. 8. Strati graphic logs of sec tions 1 and 2 show ing the po si tions of the pro duc tive sam ples FC 1–21 within the
re gres sive cy cles of the Ferriter’s Cove For ma tion (strati graphic logs mod i fied from Sloan and Wil liams, 1991)



acritarch taxon Percultisphaera stiphrospinosa is
stratigraphically im por tant, be cause this spe cies makes its first
ap pear ance in the Homerian (Molyneux et al., 1996).

PALYNOMORPH DISTRIBUTION TRENDS 
IN THE FERRITER’S COVE FORMATION

The in te gra tion of palynologic and sedimentologic data sets 
per mits the anal y sis of the palynomorph dis tri bu tion in the
sub-bar rier and back-bar rier ma rine palaeoenvironments. The
palynomorphs were as signed to seven groups, which are: (1)
acritarchs with pro cesses, (2) sphaeromorph acritarchs (pos si -
ble prasinophytes), (3) prasinophytes, (4) chitinozoa, (5) trilete
spores, (6) cryptospores and (7) scolecodonts. The ma rine
phytoplankton groups (1–3) are based on the clas si fi ca tion of
Le Hérissé et al. (2009). The rel a tive abun dance of these
palynomorph groups within the sub-bar rier and back-bar rier
ma rine depositional fa cies is shown in Fig ure 9 and their dis tri -
bu tion is dis cussed be low.

Sub-bar rier en vi ron ment – palynomorph data co mes from
ten sam ples of the off shore, shal low shelf depositional fa cies.
These are: FC 1–3 from cy cle 1; FC 10–11 from cy cle 2;
FC 12–13 from cy cle 3; FC 18 from cy cle 4 and FC 20–21 from 
cy cle 5. The off shore, shal low shelf as sem blages are dom i -
nated by acritarchs with pro cesses (50%), sphaeromorphs
(20%) and prasinophytes (5%). Ter res tri ally de rived
cryptospores and trilete spores com prise 15 and 5% of the as -
sem blage re spec tively. The most com monly oc cur ring
acritarch gen era in the off shore as sem blages are,
Diexallophasis, Micrhystridium, Multiplicisphaeridium and
Oppilatala. In ad di tion, two sam ples FC 4 (cy cle 1) and FC 14
(cy cle 3) from the sub-bar rier shoreface depositional fa cies
showed al most an iden ti cal palynomorph com po si tion and di -
ver sity as those from the off shore shal low shelf fa cies. This is
prob a bly the re sult of mix ing of the shelf and shorefacies

palynomorphs dur ing storm events that char ac ter ise this part of
the re gres sive cy cle.

Back-bar rier en vi ron ment – palynomorph data from the
back-bar rier en vi ron ment can be dif fer en ti ated into the la -
goonal and the tidal-flat depositional fa cies, which are de -
scribed sep a rately. Palynomorph data from five sam ples of the
tidal-flat depositional fa cies. These are: FC 5–7 from cy cle 1;
FC 16 from cy cle 3 and FC 19 from cy cle 4. The as sem blages
in this fa cies are dom i nated by cryptospores (45%), par tic u larly 
the gen era Laevolancis and Dyadospora and roughly equal mi -
nor amounts of trilete spores (10%), scolecodonts (5%),
sphaeromorphs (15%), prasinophytes (10%) and acritarchs
with pro cesses (15%).

The lat ter group is mark edly re duced in num ber and di ver -
sity com pared to the off shore fa cies and is mostly rep re sented
by short-pro cessed forms of Micrhystridium and Veryhachium.
Palynomorph data from the la goonal fa cies came from five
sam ples. These are: FC 8–9 from cy cle 1; FC 15–17 from cy -
cle 3. These as sem blages are dom i nated by the sphaeromorph
acritarch Leiosphaeridia (75%) with only mi nor amounts of
cryptospores (12%), trilete spores (3%), scolecodonts (4%) and 
prasinophytes (5%). No ta bly acritarchs with processes (1%)
are very rare.

The sum mary of the palynomorph dis tri bu tion trends re -
corded from the var i ous depositional fa cies of the sub-bar rier
and back-bar rier ma rine en vi ron ments is shown in Ta ble 2.

Stud ies of Pa leo zoic acritarch/prasinophyte palaeo ec ol ogy
have been re viewed by Molyneux et al. (1996), Stricanne et al.
(2004), Le Hérissé et al. (2009) and oth ers. The palynomorph
dis tri bu tion trends from the Ferriter’s Cove For ma tion are com -
pared with other sim i lar Si lu rian palyno-eco log i cal stud ies and
are in broad agree ment with those re ported by Dorning (1981)
and Dorning and Bell (1987) from the Wen lock and Lud low
car bon ate-rich shelves of the Welsh Bor der lands. Dorning
(1981) iden ti fied near-shore, off shore shelf, and deep-wa ter as -
sem blages. The near-shore and deep-wa ter as sem blages are
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Fig. 9. Rel a tive abun dance of palynomorph groups in the off shore, tidal-flat
 and la goonal depositional fa cies of the re gres sive cy cles in the Ferriter’s Cove For ma tion



characterized by low acritarch di ver sity and dom i nated by
sphaeromorph acritarchs, whereas the off shore shelf as sem -
blages con tain the most di verse acritarch and prasinophyte
taxa. The near-shore low di ver sity acritarch as sem blage with
abun dant sphaeromorphs de scribed by Dorning (1981) is com -
pa ra ble to that re cov ered from the back-bar rier depositional fa -
cies of the Ferriter’s Cove For ma tion. The more di verse off -
shore as sem blage of acritarchs (Dorning, 1981) is com pa ra ble
to the sub-bar rier off shore en vi ron ment of the Ferriter’s Cove
For ma tion. Dorning and Bell (1987) also re ported very high
per cent ages (93–99%) of sphaeromorph acritarchs
(Leiosphaeridia) in the reef lime stones of the Wen lock shal low 
shelf car bon ate en vi ron ment. They sug gested that the large
num bers of Leiosphaeridia in the reef en vi ron ment were pro -
duced by the benthonic al gae that colo nised the reefs and as so -
ci ated shal low-wa ter sub strates. A sim i lar high per cent age of
Leiosphaeridia is re corded here from the patch reefs of the re -
stricted and mar ginal ma rine en vi ron ment of the back-bar rier
la goons of the Ferriter’s Cove For ma tion. How ever, Dorning
and Bell’s sug ges tion that the sphaeromorph Leiosphaeridia
was the cyst stage of a benthonic alga is highly spec u la tive, be -
cause its spe cific bi o log i cal af fin ity and palaeo ec ol ogy are still
un re solved (Le Hérissé et al., 2009). Sphaeromorph dom i nated 
as sem blages are gen er ally re garded as char ac ter is tic of ei ther
near-shore or deep ma rine en vi ron ments, at the op po site ends
of the ma rine en vi ron men tal spec trum (Molyneux et al., 1996). 
It may be that sphaeromorph acritarchs, such as
Leiosphaeridia, are gen er ally more abun dant in stressed en vi -
ron ments when other phytoplankton are ab sent or se verely re -
duced in num ber.

Beck and Strother (1996) doc u mented the dis tri bu tion of
acritarchs in a very thick (1.2 km) mudstone-siltstone suc ces -
sion at Arisaig, Nova Sco tia, Can ada. Most of this suc ces sion
was de pos ited in prox i mal shelf ma rine en vi ron ments.
Through out the suc ces sion they found that the di verse acritarch 
as sem blages were “well-mixed and do not re cord events in
eco log i cal time” (Beck and Strother, 1996, p. 321). They con -
sid ered that this was prob a bly due to storm re work ing and ex -
ten sive bioturbation. A sim i lar sit u a tion is re corded here in the
shoreface and off shore as sem blages in the sub-bar rier ma rine

en vi ron ment of the Ferriter’s Cove For ma tion, where both
storm influence and bioturbation is common.

Stricanne et al. (2004) made a de tailed quan ti ta tive study of
the acritarch and prasinophyte dis tri bu tion along an
inshore–offshore transect in the Gorstian (lower Lud low) of
Gotland. Their anal y sis re vealed four im por tant palynomorph
dis tri bu tion trends: (1) an in crease in pro cess-bear ing acritarchs 
from the in shore (37%) to the dis tal off shore shelf (72%); (2) an 
in crease in gen era and spe cies di ver sity of the pro cess-bear ing
acritarchs from the in shore (4 gen era, 12 spe cies) to the dis tal
off shore shelf (12 gen era, 17 spe cies), par tic u larly acritarchs
that have lon ger and more ram i fied pro cesses e.g., Evittia
(=Diexallophasis), Multiplicisphaeridium and
Percultisphaera; (3) a de crease in sphaeromorphic acritarchs
from in shore (57%) to the dis tal off shore shelf (19%); (4)
Micrhystridium morphotypes with shorter and sim ple pro -
cesses characterizing the in shore fa cies, e.g., M. nannacanthum 
and M. parinconspicuum, whereas, Micrhystridium
morphotypes with lon ger and branched pro cesses e.g., M.
stellatum and M. imitatum are more com mon in the dis tal off -
shore shelf. All of the palynomorph dis tri bu tion trends iden ti -
fied by Stricanne et al. (2004) in the Gorstian of Gotland have
been ob served in the Wen lock off shore to tidal-flat re gres sive
cy cles of the Ferriter’s Cove For ma tion.

CONCLUSIONS

1. This study re cords the first palynological data from the
Si lu rian of the Dunquin Inlier. 

2. The acritarch assemblage re corded from the Coosglass
Slate For ma tion is as signed a Llandovery to early Wen lock
age. This is first biostratigraphic data from the Coosglass Slate
For ma tion and con firms that it is the old est for ma tion in the Si -
lu rian suc ces sion of the Dunquin Inlier.

3. The lithofacies and the acritarch biofacies of the
Coosglass Slate For ma tion are con sid ered to rep re sent a low
en ergy off shore muddy shelf palaeoenvironment.

4. Acritarchs and cryptospores re corded from the Ferriter’s
Cove For ma tion are as signed a Wen lock (Homerian) age,
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Palynomorph group Offshore facies Tidal-flat fa cies La goonal facies

Acritarchs with pro cesses 50% 15%  1%

Sphaeromorph acritarchs 20% 15% 75%

Prasinophytes   5% 10%  5%

Trilete spores   5% 10%  3%

Cryptospores 15% 45% 12%

Chitinozoa   2%   0%   0%

Scolecodonts   3%   5%   4%

T a  b l e  2

Palynomorph dis tri bu tion trends within the depositional fa cies 
of the sub-bar rier and back-bar rier ma rine en vi ron ments of the re gres sive cy cles

 in the Ferriter’s Cove For ma tion (mod i fied from Sloan and Wil liams, 1991)



which is con sis tent with the pre vi ous age as sign ment based on
macrofossils.

5. The in te gra tion of palynological and sedimentological
data from the off shore to tidal-flat re gres sive cy cles of the
Ferriter’s Cove For ma tion re veal three con sis tent palynomorph 
dis tri bu tion trends: (1) off shore and shoreface fa cies con tain
the most di verse palynological as sem blages in which acritarchs 
with long and ram i fied pro cesses dom i nate; (2) the in shore

tidal-flat fa cies are characterized by ter res tri ally-de rived
palynomorphs, par tic u larly cryptospores, to gether with a re -
stricted acritarch as sem blage of mainly micrhystrids and
veryhachids with small, sim ple pro cesses; (3) the back-bar rier
la goonal fa cies are dom i nated by the sphaeromorph acritarch
Leiosphaeridia. The very high abun dance Leiosphaeridia in
this fa cies is possibly the result of a stressed en vi ron ment.
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