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Ostracoda during the early Aptian greenhouse period in the Isle of 

Wight, England 

Ian P. Wilkinson 

British Geological Survey, Keyworth Notts. NG12 5GG, UK 

 

ABSTRACT 

The earliest Aptian marine transgression across southern England resulted in the 

collapse of the generally freshwater Barremian environment and the initiation of 

marine mileux. Salinities passed from fresh-oligohaline to meso- and pliohaline, 

reaching fully marine conditions during the obsoletum Subzone (P. fissicostus Zone). 

Newly formed environmental niches were rapidly occupied by ostracod associations. 

In the Isle of Wight, freshwater Cypridea-rich assemblages in the lower Shepherd's 

Chine Member (Vectis Formation) were gradually replaced by faunas dominated by 

Sternbergella cornigera, Mantelliana mantelli and Theriosynoecum fittoni. Marine 

taxa recorded from the Atherfield Clay Formation migrated predominantly from the 

Paris Basin and include Asciocythere albae, Schuleridea derooi, Neocythere gottisi, 

N. bordeti, Cythereis geometrica, Cytheropteron stchepinskyi and Protocythere 

croutesensis.  
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1. Introduction 

The earliest Aptian was a time of major change in the Wealden and Vectis provinces 

of the Wessex Basin (Fig. 1) with the return of marine conditions after about 20-25 

million years dominated by paralic deposition. Rapid palaeoenvironmental change 

profoundly affected the ostracod community; fresh and brackish water faunas of the 

late Barremian were replaced by marine taxa during the early Aptian. In terms of the 

ostracod communities, the Cypridea-rich associations of the Barremian and earliest 

Aptian (Anderson, 1985 and references; Horne, 1995, 2009) were progressively 

replaced by more saline tolerant taxa such as Theriosynoecum, Sternbergella, 

Mantelliana, then by Schuleridea and Asciocythere and fully marine taxa including 

Cythereis, Neocythere and Protocythere.  

Previous work on the early Aptian marine ostracod faunas of the Isle of Wight 

is limited. Kaye (1965) concentrated on taxonomic descriptions in the Atherfield Clay 

of Chale Bay and Wilkinson (1996, 2008) included data from the Isle of Wight in a 

broader consideration of stratigraphical and palaeoecological relationships in the 

Wessex Basin. The aim of the present work is to examine the earliest Aptian ostracod 

faunas of the Isle of Wight in order to determine detailed relationships between 

temporal change, facies and palaeoenvironmental variability preserved in their spatial 

distribution and faunal structure. 

2. Stratigraphy 

The lithostratigraphy adopted in the present discussion follows that of Hopson et al. 

(2008). 

2.1. Vectis Formation 

The Vectis Formation (Fig. 2), which comprises mainly dark grey mudstones, is 

divided into three members (e.g. Hopson et al., 2008 and references therein), although 

only the highest of these, the Shepherd‟s Chine Member, is considered here.  

The Shepherd’s Chine Member consists of up to 45m of rhythmic grey, fine-grained 

sands and silts passing up into dark grey clay in thin, upwardly fining units; the base 

of each unit is generally erosional (Insole et al., 1998). Towards the top of the 

member, thin, shelly, argillaceous limestones contain the molluscs Filosina and 

Ostrea. The member has traditionally been placed into the Upper Barremian, but, the 
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highest part is younger than the earliest Aptian magnetostratigraphic chron CM-0 

(Kerth & Hailwood, 1988), suggesting a position within the bodei Subzone of the 

fissicostatus ammonite Zone (Fig. 2). The overlying Perna Member has a fissicostatus 

Zone, obsoletus Subzone macrofauna, so that the deposits of bodei Subzonal age must 

fall within the non-marine facies. Thus, the stratigraphical gap between the Vectis 

Formation and overlying Atherfield Bone Bed, at the base of the Perna Member, 

represents a very short period of time.  

2.2. Atherfield Clay Formation (part) 

The Atherfield Clay Formation, although predominantly a mudstone unit, contains 

grits, sandstones and limestones.  

The Perna Member comprises a basal grit (the Atherfield Bone Bed of Simpson, 

1985), a transgressive lag consisting of small pebbles, phosphatic nodules (some 

containing Kimmeridgian ammonites) and fish and reptile debris (Simpson, 1985, 

Hart et al., 1991). Overlying the bone bed are shelly, dark greenish-grey, fine-grained 

clayey sand and sandy clay, containing Early Aptian microfaunas, including rare, 

generally agglutinated foraminifera and very rare dinoflagellate cysts (Hart et al., 

1991) suggesting accumulation took place in a shallow marine environment. Shelly 

microfossils have not been recorded from the more indurated, glauconite-rich, highly 

bioturbated medium- to coarse-grained, calcareous sandstone of the upper Perna 

Member. Casey (1961) placed the Perna Member in the Prodeshayesites obsoletus 

Subzone, but hinted that, although evidence is lacking, the Atherfield Bone Bed might 

be of Prodeshayesites bodei subzonal age.  

The Chale Bay Member (of Simpson, 1985, formerly called the Atherfield Clay) 

comprises up to 21 m of brown-weathering, dark grey, silty clay, with red nodules in 

the lower part. On sedimentological grounds the unit accumulated in shallow marine 

conditions with storm events resulting in silty lags (Insole et al., 1998). Although 

poorly fossiliferous, bivalves occur and the ammonites place the unit within the 

Deshayesites fittoni Subzone. 

3. Results 

Atherfield Bay. Slumping prevents high resolution sampling of the section, but those 

data available show that ostracod assemblages from the Shepherd‟s Chine Member 

contain several species of Cypridea (Fig. 3). The specimen of C. pseudomarina at 38 
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m below the base of the Atherfield Clay appears to be close to its upper limit in the 

“C. pseudomarina Beds” of Anderson (1971). Higher in the succession, 25 m below 

the base of the Atherfield Clay, the highest zonal index of the Weald Clay, 

Theriosynoecum fittoni, occurs in large numbers, accompanied by Cypridea tenuis, C. 

cuckmerensis and C fasciata (the subzonal index species of Horne, 1995. 2009). 

Within the upper part of the Shepherd‟s Chine Member less common, non-Cypridea 

taxa, such as Sternbergella cornigera and Mantelliana mantelli appear for the first 

time (Anderson, 1971). At the top of the section (between 6 and 0.3 m below the 

Perna Member) Cypridea becomes rare, replaced by more numerous “S-phase” 

species (sensu Anderson, 1985 and references) and the appearance of rare 

Paranotacythere (Paranotacythere) inversa, a species that occurs in the marine 

deposits of the North Sea Basin and Germany, points to a short lived phase of higher 

salinities.  Although Cypridea fasciata was present 3m below the top of the Shepherd 

Chine Member near Atherfield Point, the fauna recovered between 6m and 0.3 m 

below the base of the Perna Member are characterised by Sternbergella cornigera, 

Mantelliana mantelli and Theriosynoecum fittoni.  

Sandown Bay. Stewart et al. (1991) indicated that „C-phase‟ ostracods are not found 

in the highest part of the Vectis Formation (highest Shepherds Chine Member), the 

fauna being entirely „S-phase, although no details were given. However this statement 

is supported by the examination of two samples 0.20 and 0.25m below the contact 

with the Atherfield Bone Bed, where only very rare specimens of Sternbergella 

cornigera and Mantelliana mantelli were found (Fig. 4).  

The earliest marine ostracod faunas to enter the Wessex Basin were recorded 

from the basal Perna Member, which were examined at Sandown Bay, Isle of Wight 

(Fig. 4). The more successful species include abundant Asciocythere albae and 

frequent to common Asciocythere sp., Schuleridea derooi, Neocythere 

(Centrocythere) gottisi, N. (C.) bordeti and Cytherelloidea sp. Other species include 

rare Cythereis geometrica, Eocytheropteron stchepinskyi and Protocythere 

croutesensis. There is little difference in the faunas throughout the Lower Perna 

Member, except that Cythereis tends to become more common up-sequence, at the 

expense of Neocythere and Cytherelloidea.  

BGS Borehole 75/35 (Fig. 5). A sparse fauna was recovered in a borehole (British 

Geological Survey borehole 75/35) to the east of Sandown, Isle of Wight (Latitude 
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50° 37.81‟ N Longitude 1° 5.54‟W) (Dingwall & Lott, 1979). Within the borehole the 

Chale Bay Member was represented by 29.35m of brown-grey, fossiliferous mudstone 

with occasional calcareous and phosphatic nodules (base not seen). 

Ostracods were less diverse in the Chale Bay Member (D. forbesi Zone, D. 

fittoni Subzone) of borehole 75/35 compared to the onshore section described by 

Kaye (1965). However, the fauna is characterised by Schuleridea derooi, S. sulcata, 

Neocythere (Centrocythere) bordeti and Cythereis geometrica, together with 

occasional Dolocytheridea intermedia at the base and Paranotacythere inversa 

tuberculata and Protocythere mertensi langtonensis in the upper part (Fig. 5). 

4. Ostracod distribution across the Vectis-Atherfield Clay 

formational boundary 

4.1 Temporal distribution of Ostracoda 

The Aptian succession of England was subdivided into two zones and four subzones 

by Casey (1961), based on the distribution of ammonites (Fig. 2). However, the bodei 

Subzone at the base of the fissicostus Zone cannot be recognised in the Isle of Wight 

due to the low salinities in which the Shepherd‟s Chine Member accumulated. It is 

suggested that its chronostratigraphical position of the bodei Subzone is within that 

part of the Aptian below the first ammonite-bearing strata, but above the 

magnetostratigraphic chron CM-0 recognised by Kerth & Hailwood (1988) (Fig. 2). 

Although slumping at Brighstone Bay precludes the possibility of regular 

sampling, those samples from the Shepherd‟s Chine Member are characterised by the 

indices of the Theriosynoecum fittoni Zone, Cypridea fasciata Subzone of Horne 

(1995, 2009), and the Cypridea valdensis Zone, assemblages 14 and 15, of Anderson 

(1985). The succession straddles the Barremian/Aptian boundary, although the coarse 

sampling intervals reduce the usefulness of the ostracod assemblage to pick out the 

boundary.  

The ostracods from the lower Atherfield Clay Formation of the Isle of Wight 

can be divided into two characteristic assemblages. The older assemblage from the 

Perna and Chale Bay members (contemporaneous with the P. obsoletus and D. fittoni 

subzones of the standard macrofaunal scheme) is recognised by the appearance of 

Neocythere gottisi with Eocytheroptern stchepinskyi and Schuleridea derooi. The 
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younger assemblage in the Upper and Lower Lobster and Crackers members (in the 

D. kiliana and D. callidiscus standard macrofaunal subzones) is characterised by 

sparse assemblages that include Cythereis geometrica and Veeniacythereis cf. blanda 

(Wilkinson, 2008) and Schuleridea sulcata (Kaye, 1965).  

4.2. Spatial distribution of Ostracoda 

With the opening of the sea-way at the beginning of the Aptian, the Isle of Wight 

became connected with the Celtic Sea Basin to the west and the Paris Basin to the 

south-east. Ostracod migration began with development of this connection, especially 

from the Paris Basin, where ostracods of D. deshayesi zonal age have been recognised 

(Deroo, 1956; Damotte & Grosdidier, 1963; Damotte, 1971; Damotte & Magniez-

Jannin, 1973; Babinot et al., 1985). In northern France, Neocythere (Centrocythere) 

bordeti and Eocytheropteron stchepinskyi continue through from the highest 

Barremian, but many species appear for the first time at the base of the zone, 

including Cythereis (Rehacythereis) geometrica, Neocythere (Centrocythere) gottisi, 

Protocythere croutesensis, Asciocythere albae and Schuleridea derooi.  

Ostracods in the earliest Aptian deposits of the Isle of Wight bear a close 

resemblance to faunas of the Paris Basin. Asciocythere albae albae is particularly 

common in the Vectian province of the Wessex Basin as well as the Paris Basin, and 

appears to have been a successful opportunist. Others, such as Eocytheropteron 

stchepinskyi, Protocythere croutesensis and Cythereis (Rehacythereis) geometrica, are 

not common in southern England, although the last named species ranges up into the 

higher parts of the Atherfield Clay Formation of the Isle of Wight and Wilkinson 

(2008) recorded it in the bowerbanki Zone (transitoria Subzone) of Sussex. 

Bedoulian ostracod assemblages of the Jura and Alps are characterised by a 

diverse fauna, including species of Asciocythere, Schuleridea, Paracypris, 

Protocythere and Cythereis (Sauvagnat, 1999; Sauvagnat et al., 2001), the last two 

genera being particularly useful biostratigraphically in the Mesogean region of France 

(Babinot et al., 1985 and references therein). Several species have a wide 

geographical distribution, extending as far north as the Isle of Wight, e.g. Neocythere 

(C.) gottisi, Protocythere croutesensis, Eocytheropteron stchepinskyi and Schuleridea 

cf. derooi. Very rare specimens tentatively assigned to „Protocythere‟ sp. 3 (of 

Babinot et al., 1985), and originally found in the Bedoulian of Mesogean France 
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(Oertli, 1958; Babinot et al., 1985) are present in the Perna Member at Sandown. 

Strigocythere? reticulata, which was first described from the Gargasian of Apt as 

„Cythereis‟ sp 307 of Oertli (1958), has a widespread distribution in south-eastern 

France (Sauvagnat, 1999; Sauvagnat et al., 2001) and ranges as far north as the Celtic 

Sea Basin (Colin et al., 1981). In the Isle of Wight, it was confined to the P. obsoletus 

Subzone (P. fissicostatus Zone). 

Despite the fact that a diverse ostracod population has been recovered from the 

Aptian of the Celtic Sea (Colin et al., 1981; Ainsworth, 1985, 1986, 1987; Ainsworth 

et al., 1985, 1987), few species migrated into the Wessex Basin in general and the 

Vectis province in particular. Only five species are common to both the Celtic Basin 

and Wessex Basin (although several others show close affinities). One example, is a 

single fragment of Quasihermanites sp. cf. bicarinata at the top of the lower Perna 

Member at Sandown Bay, which is similar to that figured by Hart & Crittenden 

(1985) (as Eucythere ornata) from the latest Barremian of the Goban Spur.  

Earliest Aptian (P. fissicostus Zone, P. bodei Subzone) ostracod assemblages 

from the East Midlands Shelf of eastern England (Wilkinson, 1996) and the southern 

North Sea Basin (Lott et al., 1985) differ markedly from contemporaneous faunas of 

the Isle of Wight. This was due to the palaeogeography at that time, the North Sea and 

Wessex basins being separated prior to the opening of the Bedfordshire Straits during 

the mid and late Aptian.  

It seems clear, therefore, that despite the fact that a few species may have been 

derived from the west, implying a physical, oceanographical or biological barrier, by 

far the largest number of species in the Isle of Wight originated in the Paris Basin. 

Geologically instantaneous palaeoenvironmental evolution and migration of brackish 

marine and marine taxa took place with the opening of the seaway during the earliest 

Aptian.  

5. Palaeoenvironmental controls 

The Cretaceous period can be considered an example of a „greenhouse‟ world, 

although there is evidence for several periods of climatic fluctuation during that time 

(Fig 7). In high palaeolatitude regions, cooling events are preserved as ice transported 

clasts (e.g. Kemper, 1983; Frakes & Francis, 1988 Frakes & Krassay, 1992), glacio-

marine pebble beds (e.g. Frakes & Francis, 1988), glendonite (e.g. Kemper, 1983, 
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1987; Sheard, 1990; De Lurio & Frakes, 1999) and expansion and collapse of 

carbonate platform communities in low palaeolatitudes (e.g. Skelton, 2003). The 

earliest Aptian is characterised by rising sea level, increased marine productivity and 

excursions in the δ
13

C signature and δ
18

O suggesting fluctuations in climate (e.g. 

Jenkyns, 1995; Menegatti et al., 1998; Bralower, et al., 1999; Jones & Jenkyns, 2001; 

Erba et al., 1999; Luciani et al., 2001; Bellanca et al., 2002). The cause is not clear, 

but may be due to the release of gas hydrates associated with the Ontong Java 

Manihiki Large Igneous Province and increased sea floor spreading (Larson, 1991a, b; 

Larson & Erba, 1999).  

Ostracod populations are controlled essentially by local palaeoenvironmental 

condition, such as salinity, facies, substrate and water temperature, but during the 

earliest Aptian, climatic oscillations appear to have played an overarching role in 

controllingpopulation structure. The earliest major marine transgression in the Vectis 

Province of the Wessex Basin saw Tethyan associations established, including species 

of Cythereis, Cytherelloidea, Asciocythere, Protocythere and Strigocythere. 

During the P. fissicostus Zone the Shepherd‟s Chine Member accumulated in 

shallow, storm influenced lagoonal conditions (Stewart, et al 1991), with intermittent, 

possibly climatically controlled fluctuations in fluvial input and flooding events 

(Insole et al., 1998) and gradually increasing salinity (Ruffell, 1988; Radley, 1995). 

Changes in the ostracod assemblages reflect variability in environmental conditions, 

particularly salinity (Fig. 6), but also permanency of the water body and perhaps 

climate. Ephemeral fresh and oligohaline water (<3 ‰) with Cypridea evolved into 

oligohaline and miohaline (possibly ranging up to the lower part of the mesohaline) 

permanent water bodies colonised by Theriosynoecum. Sternbergella and Mantelliana 

probably colonised the Vectis Province only when miohaline salinities had been 

reached. Late in the zone there is some evidence for short lived oscillations in salinity. 

A short-lived phase of elevated salinity is suggested by the appearance of 

Paranotacythere (Paranotacythere) inversa (Fig. 3), a species that is interpreted to be 

essentially euhaline, but perhaps tolerating a high brachyhaline salinity. This is 

followed by a return to oligohaline conditions (and the last appearance of Cypridea) 

before a final increase to miohaline-mesohaline before the start of the P. obsoletus 

Subzone.  
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The lower boundary of the P. fissicostus Zone, P. obsoletus Subzone can be 

placed at the base of the Atherfield Bone Bed and the Perna Member (Simpson, 

1985). The marine incursion into the region took place at this time, and brought with 

it both macro- and microfaunas, which rapidly occupied the newly formed 

environmental niches. The typical Wealden assemblages were replaced by 

associations employing new strategies. The bone bed represents a transgressive lag 

but the remainder of the Perna Member contains evidence of shallow lagoonal and 

interdistributary bays (Kerth & Hailwood, 1988; Stewart et al., 1991; Hart et al., 

1991). The increasing salinity had risen from miohaline to at least pliohaline and 

probably brachyhaline by the start of the deposition of the lower Perna Member, as 

suggested by the colonisation of genera such as Schuleridea, Asciocythere, 

Protocythere, Cythereis and Cytherelloidea just 10 cm above its base.  

 It seems probable that the increasing water temperatures associated with 

climate change favoured migration from the south-east and Paris Basin rather than the 

the west. The earliest Aptian populations at Sandown Bay, Isle of Wight, compare 

closely with those of the Paris Basin (Damotte & Grosdidier, 1963; Damotte & 

Magniez-Jannin, 1973; Babinot et al., 1985). However, there appears to be little in 

common with faunas recorded from south-eastern France, with the possible exception 

of a single specimen of a species very closely related to Protocythere sp.3 (Babinot et 

al., 1985) known in the Bédoulien of Ardèche. This shallow, near-shore, warm water 

fauna reached the Isle of Wight very quickly after the opening of the marine 

connection during the earliest Aptian, when salinities had edged towards the upper 

part of the brachyhaline range and fully marine conditions.  

The Chale Bay Member is of D. fittoni Subzone age (D. forbesi Zone). It 

accumulated in a shallow marine environment that suffered from occasional storm 

events, resulting in the formation of thin silty lags (e.g. Insole et al., 1998). Ostracods 

include Neocythere (C.) gottisi, Neocythere (C.) bordeti, Protocythere croutesensis, 

Cythereis geometrica, Eocytheropteron stchepinskyi, Schuleridea derooi, 

Dolocytheridea cf. intermedia and species of Paranotacythere including P. (P.) 

oertlii. The assemblage is similar to the faunas recovered from the lower Perna 

Member, although Paranotacythere is present.  

 Of those taxa found in the Chale Bay Member, Schuleridea is a euryhaline 

genus that apparently tolerated pliohaline to fully marine salinities and 



 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 

 10 

Dolocytheridea could tolerate reduced salinities down to the higher part of the 

brachyhaline salinity range (Fig. 6). The remaining species, however, are restricted to 

fully or near marine brachyhaline salinities. Paranotacythere (P.) oertlii and 

Protocythere mertensi langtonensis, which are found towards the upper part of the 

member, are restricted to the shallow marine milieu. 

6. Conclusions 

The Early Aptian global climatic amelioration and sea level rise appears to have 

played a fundamental role in determining the composition of the shallow water 

ostracod assemblages of the Isle of Wight. During the earliest Aptian, the rapid 

marine transgression resulted in oligohaline and miohaline ostracod populations being 

replaced by brachyhaline and fully marine assemblages. Species of genera such as 

Cypridea were replaced by Mantelliana and Sternbergella, and, by the obsoletus 

Subzone, Asciocythere, Schuleridea, Neocythere and Cytherelloidea dominated the 

faunas. Populations in the Isle of Wight were similar to those of the Paris Basin, but 

showed only slight similarity with the Celtic Sea faunas to the west. With the opening 

of the earliest Aptian seaways and elevated global temperatures, Tethyan ostracods 

successfully colonised the Vectis Province of the Wessex Basin. 
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Figure Captions 

 

Fig. 1. Sketch map of the Isle of Wight to show localities discussed in the text. 

 

Fig. 2. Early Aptian stratigraphy in the Wessex Basin together with the ranges of 

selected, biostratigraphically useful ostracod species. (D.d. Deshayesites deshayesi 

Zone; ABB Atherfield Bone Bed) 

 

Fig. 3. Distribution of ostracods in the earliest Aptian at Atherfield, Isle of Wight 

(together with a single sample from Sandown). The approximate position of 

Magnetochron CM-0 is shown (for details see Kerth & Hailwood, 1988). For key, see 

Fig. 5. 

 

Fig. 4. Distribution of ostracods in the earliest Aptian Shepherd‟s Chine and Perna 

members at Sandown, Isle of Wight. ABB: Atherfield Bone Bed.  The „Upper Perna 

Bed‟ is barren of ostracods. For key, see Fig. 5. 

 

Fig. 5. Distribution of ostracods in the Chale Bay Member (Atherfield Clay 

Formation) in BGS borehole 75/35.  

 

Fig. 6. The relationship between ostracod genera and salinity in the early Aptian of 

the Wessex Basin. 

 

Fig. 7 Evidence of environmental variability across the Barremian/Aptian boundary: 

isotopic variability, large scale volcanism, distribution of climatically controlled 

glendonite and drop stones, fluctuations in aridity/humidity and sea level change 

(modified from Haq et al, 1987; Bralower et al., 1997, 1999; Price, 1999; Weissert & 

Erba, 2004).  The early Aptian warm climatic event is shown in grey.  fiss = 

Prodeshayesites fissicostus ammonite Zone; forb = Deshayesites forbesi ammonite 

Zone; des = Deshayesites deshayesi ammonite Zone; bow = Tropaeum bowerbanki 

ammonite Zone. 
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