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PLANT REMAINS OF THE HENGISTBURY
AND BARTON BEDS

By M. E. J. CHANDLER

SYNOPSIS

Plants are described from the isolated headland of Hengistbury, Hampshire and the Bartonian
of Highcliff and Barton on the mainland. The geology of Hengistbury is briefly discussed and
alternative suggestions as to the position of these beds with reference to the Bartonian and pre-
Bartonian are summarized, especial mention in this connection being made of Mr. D. Curry’s
discovery of Nummulites prestwichianus in the Upper Hengistbury Beds. The distribution of
the plants in the strata and a plant-list are given showing eighteen families, twenty-one genera.
Twenty-four species are described. The large number of water plants is noted and the
presence of tropical elements in Nipa and Mastixioideae. Almost as many species pass into the
Barton or younger beds as are found in the Bournemouth Marine Beds and Highcliff Sands.

For Bartonian geology use is made of E. St. John Burton's detailed classification of the
strata. Earlier records of plants are few but recent discoveries have added much to our know-
ledge of the Lower Bartonian plants especially of Horizon A3. The plant-list of the whole
Bartonian comprises seventeen families, twenty-two genera. At least twenty-eight species
are described. Again a fairly large number of water plants are present and the characteristic
tropical families Capparidaceae, Anonaceae, Icacinaceae and Mastixioideae occur. A species
of Stratiotes, common in the Bournemouth Marine and Hengistbury Beds, dies out at the top
of the Bartonian. The plants alone do not appear at present to throw any new light on the
relationship of the Hengistbury Beds to the coastal sequence.

INTRODUCTION

IN the following pages plant remains from two sites in close geographical proximity
are described. The specimens are due to the persevering efforts of Mr. D. Curry
unless otherwise stated.

The deposits of Hengistbury Head, Hampshire, have been regarded by different
workers as Auversian or Bartonian.

The Barton Beds of the type section at Highcliff and Barton cliffs in the same
County on the mainland include the strata above the Highcliff Sands of Cliff End
near Mudeford, Hampshire (see Table, Chandler, 1960 : 8))

The limits of the formation adopted are those given by E. St John Burton in
1933. The Barton Beds are truly marine and well documented with a rich fauna.
They pass gradually upwards at Beckton Bunny through transition beds into the
estuarine and freshwater deposits of the Lower Headon of Hordle Cliff.

I. THE HENGISTBURY BEDS
1. Geology

Hengistbury Head is an isolated promontory connected with the mainland only
by a low neck of sand dunes in which no Tertiary strata are exposed. Consequently
GEOL. 4, 6. 20
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the exact stratigraphical relationship between the beds of the Headland and main-
land is obscure. The uncertainty has not yet been resolved beyond doubt by
reference to palaeontological and lithological evidence.

The lowest beds exposed are seen at the south-western end of the Headland. They
consist of white, grey and black sands which have yielded to the writer a few
fruits and seeds and would probably provide greater variety if persistent search were
made. From them have come Sequoia, Caricoidea, Scirpus, Stratiotes, Brasenia,
Vitis, Cleyera? and Rhammnospermum. It is here that Clement Reid is thought to
have obtained Nipa (see p. 208). These dark sands extend in an easterly direction
for about half a mile along the section before they disappear below sea-level. They
have sometimes been regarded as the top of the Boscombe Sands but may be equi-
valent to the Highcliff Sands of Cliff End, near Mudeford.

Overlying these lowest sands are a Lower and an Upper Series of * Hengistbury
Beds ”. They are said (White, 1917 :34) to be sub-littoral marine deposits laid
down in water of moderate depth. They were regarded by Gardner (1879 : 211-217)
as occurring between the Boscombe Sands and the Cliff End Beds (= Highcliff
Sands) of the mainland and if so are probably Auversian. Prestwich (1849 : 43—46)
referred them to the Bartonian, a correlation supported by Cowper Reed (1913:
101-103) on the somewhat inconclusive evidence of a poorly preserved fauna in the
Upper Series. The discovery of Numumulites prestwichianus by Mr. D. Curry
(1942 : g9, pl. 3) in Hengistbury Beds 15 ft. above the basal pebble bed of the
Hengistbury Series also suggests Bartonian age and may thereby afford some
support for the view that the sands below the Hengistbury Series really belong to
the Highcliff Beds, i.e. the beds below Burton’s Horizon A1 of the Bartonian (sec
Curry, 1942 : 88~101).

The Lower Hengistbury Beds are dark olive-green sandy clays with much
glauconite and a flint-pebble layer at the base. Their full thickness is exposed in
the south-west face of the Headland. They begin to dip beneath the sea about half-
way along the cliff face, and finally disappear close to the north-east angle of the
Head.

The Upper Hengistbury Beds, well seen in the south-east face, are also glauconitic
in places and are laminated silty clays with sandy partings. They may be pale
chocolate or dark grey in colour and contain several layers of ironstones (** doggers ).
Cowper Reed’s fossils were found between the two highest layers of ironstone. It is
noted in the Survey Memoir that five out of the six species which he identified with
certainty are common to the Bracklesham and Barton Beds.

A few foraminifera were described from the clays below the ironstones by Chapman
(1913 : 555). Their small dimensions and general condition suggested to him that
they were the survivors of a normal “ deep water ferruginous facies ”’ in the un-
congenial surroundings of the tidal estuary of a great river (p. 558). Chapman
considered that the glauconite in the deposits (which is much worn) may in such
circumstances have been derived from ‘‘ local, disintegrated and resorted, moderately
deep-water deposits ”’, similar to those seen in the Barton and Bracklesham

Beds.
Above the Hengistbury Series are conformable yellow and white sands which
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have hitherto yielded no plant remains. They have generally been correlated with
the Highcliff Sands of the mainland cliffs at Cliff End near Mudeford (White, 1917 :
36, 37). Ii, however, Prestwich, Keeping, Cowper Reed and Curry (1942) are right
as to the age of the Hengistbury Beds, the sands here described would naturally be
placed higher in the Bartonian Series (cf. Table, Chandler, 1960 : 8).

2. Distribution of the Plants

The occurrence of plants in the dark sands at the base of the section has already
been mentioned.

In the Lower Hengistbury Beds, cones described here as Pinus dixoni (Bowerbank)
Gardner were found on the foreshore in the upper part of the beds by Mr. E. St. John
Burton at the south-eastern end of the Headland. It may be noted in passing that
cones probably belonging to the same species were also found by him at Horizons A1,
A3, D and E in the Barton Beds of Barton cliff.

In the Upper Hengistbury Beds plants were obtained by Mr. D. Curry at the
following horizons : 15 ft. above the basal pebble bed of the Hengistbury Series in
the Nummulites prestwichianus bed (the Lower Series is stated by the Geological
Survey to be 12 ft. thick and the Upper Series 49 ft.) ; 19 ft. above the basal pebble
bed (about 3 ft. below the lowest line of concretions or doggers) ; 25 ft. above the
pebble bed (about 3 ft. above the lowest line of concretions); 4o ft. above the
pebble bed (between the two top lines of concretions). A few specimens were
labelled “ between the three rows of concretions (i.e. between 22 and 4o ft. above the
basal pebble bed). There appears to be no special significance in the plants found
at the different levels.

Curry’s plants were obtained while he was sifting for shells and Nummaulites.
The method he was obliged to employ in these clayey deposits to get them to dis-
integrate inevitably broke some of the carbonaceous fruits and seeds. Quite apart
from this, however, many of the specimens must have been battered and fragmentary
as is commonly the case where carbonaceous fossils are preserved in clay marine
beds to which they may have been somewhat roughly transported. Many of these
specimens are partly impregnated with pyrites and are peculiarly liable to decay.
Although the yield is poor, as so often in clay beds, prolonged effort would provide
at least a few additions to the list of plants at present available. On the south-
eastern face, the work of collecting is now hampered by a sea-wall which prevents
the sea from cutting into the face of the cliff thereby providing fresh surfaces where
the plants are not rotted through long exposure to the weather. The sands in the
south-western face may still be profitably worked, for they fall to pieces more readily
than the tenacious sandy clay so that specimens from this locality are more easily
extracted without damage.

Many of the ““ doggers "’ in the Upper Hengistbury Beds contain indeterminable
fragments of battered wood. There are also occasional fruits and seeds (also noted
by Prestwich, 1849 : 45-46) some of which may be recognizable although they are
difficult to extract whole,
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Family
Araucarineae .

Abictineae

Taxodineae

Potamogetonaceae .

Hydrocharitaceae

Cyperaceae

Palmae .
Nipaceae
Moraceae .
Caryophyllaceae
Nymphaeaceae
Burseraceae

Vitaceae
Theaceae

Thymeliacecae
Epacridaceae .
Cornaceae
(Mastixioidcae)

Symplocaceae

Family ?

* Also in older beds than the Bartonian.

. Araucavites sp.

. Symplocos sp.

PLANT REMAINS OF THE HENGISTBURY AND BARTON BEDS

3. List of Hengistbury Plant Remains

Genus and species

(? 4.
Goeppert)

. Pinus dixoni (Bowerbank) Gardner .

Pinus sp.

. Sequoia coutlsiae Heer .
Limnocarpus headonensis (Gardner) .

. Stratiotes hantonensis n. sp.

. Scivpus lakensis n. sp.

Cavicoidea obscura . sp.

Cavicoidea sp. (? C. obscura)
Caricoidea maxima n. sp.

. Palmophyllum sp.

. Nipa burtini (Brongniart)

. Genus?

. Hantsia puichva (Chandler)
. Brasenia ovula (Brongniart)
. Palaeobursera sp.

. Vitis n. sp.
. Cleyera ? variabilis (Chandler)

. Daphne sp.
. Epacvidicarpum mudense n. sp.

. Mastizicarpum cvassum Chandler

(?S.
Chandler)

. Rhamnospermum bilobatum Chand- .

ler
Carpolithus cornutus n. sp.
Carpolithus spp.

sternbergi .

cdw o w ® apcr o
(@]

headonensis .

c

w

cc

¢ o ac

B.U.

U.
U.

. Water plant.

Horizon and Remarks
B. Basal beds of Headland
L. Lower Hengistbury Beds
U. Upper Hengistbury Beds

In Bournemouth Beds

In Barton Beds.
Leaf fragments

Cones

. In Lower Bagshot to Hamstead Beds .
Water plant. Bournemouth Marine .

to Hamstead Beds

Marine to Bartonian Beds

Water orsubaquatic. Lower Bagshot .

and Bournemouth Freshwater Beds

Water or subaquatic. Lower Bagshot .

to Upper Headon Beds

Water or subaquatic

Fan-palm leaf of type found in Lower .

Bagshot and Bournemouth Marine
Beds

Mangrove swamps.
Bournemouth Marine Beds and a
leaf ? at Hordle

Bournemouth Marine to Lower Hea- .

don Beds, Hordle

. Water plant. Bournemouth Marine .

to Hamstead Beds

(cf. Palaeobursera sp. from Lower .

Bagshot to Lower Headon Beds,
Hordle)
Lower Bagshot Beds

. Woolwich, Oldhaven, London Clay,

Bournemouth Freshwater to Lower
Headon Beds
Bournemouth Beds
Bournemouth Marine
Headon Beds
Lower
Beds
Lower
Beds
Water plant ?
Hamstead Beds

t Also in Bartonian or younger beds.

4. Analysis of the Plant List

Chiefly Bournemouth .

London Clay, .

to Lower .
Bagshot to Lower Headon .
Bagshot to Lower Headon .

Lower Bagshot to .

Range
summarized
(0.%, Y1)
0.Y.

Y.

0.Y.
0.Y.

0.Y.
0.
0.Y.

0Y.

0.Y.?

0.Y.

0.Y.
0.?Y.?

0.Y.

0.Y.
0.Y.
0.?Y.?
0.Y.

There appears to be no significant variation of the flora from one part of the section
toanother. There are eighteen families, twenty-one genera including two form-genera

and twenty-four species.

the Bartonian (see species marked O in list).

occur in the Barton Beds of Barton, the Lower Headon or younger beds.

Almost all of the last have been found at horizons below

Nearly as many (marked Y in list)

Of these



PLANT REMAINS OF THE HENGISTBURY AND BARTON BEDS 197

Nipa may be represented by leaves in the Lower Headon. FIragmentary fan-palm
leaves (probably Sabal) occur in the horizons noted and larger fragments attributed
to Sabal in the London Clay and Hamstead Beds. An interesting point is that the
species Stratiotes hantonensis ranges from the Bournemouth Freshwater Beds (only
one seed found) up to and including the Barton Beds of Barton cliff but it then
disappears and its place is taken by Siratiotes headonensis Chandler in the passage
beds at Long Mead End and succeeding Lower and Upper Headon Series.

The above analysis suggests that at present there is no definite evidence as to the
age of the Hengistbury Beds afforded by the plants. These are disappointingly
sparse as is normally the case when the flora of a period has to be derived from
marine deposits. The well-known exception is the London Clay flora where the
conditions of preservation are unusual and the opportunities for collecting unique.
Of the small total at least eight are water or marsh plants (see list). They are
presumably derived from coastal marshes, riverside bogs and lagoons or other
quiet stretches of water, fresh or brackish. Nipa, Palacobursera and Mastixicarpum
are very definite tropical elements and, as often, are associated with Sequoia couttsiae
the ubiquitous Eocene conifer, and with Hanisia pulchra, Cleyera? variabilis,
Symplocos headonensis and the enigmatic Rhamnospermum bilobatum as well as with
the water plants Caricoidea obscura and Scirpus lakensis.

II. THE BARTONIAN OF BARTON CLIFF
1. Geology and Mode of Preservation of Plants

The geological section in Barton cliff was described in considerable detail and the
successive horizons lettered Beds A to L by E. St John Burton in 1933. The
section is classical and its rich fauna is well known. While this famous fauna is
a warm one it appeared to Prestwich (1857 :131) to be less tropical in character
than that of the Bracklesham Beds and it is stated that some of the large tropical
shells had disappeared by Bartonian times (Gardner, Keeping & Monckton, 1888 :
584).

Plant remains, unlike animals, are scarcely known. They are sparse, poorly
preserved and frequently unidentifiable, owing to a heavy encrustation of pyrites.
They have obviously drifted for long in salt water and are the scanty remains of
plant life from a contemporary land-surface with streams and fringing marshes
draining into the Barton sea. With the exception of rare mineral casts in Bed K,
the plant fossils are normally preserved as carbonaceous entities heavily impregnated
with a dull lustreless pyrites mud and liable to quick decay. It is a most unfor-
tunate circumstance that a flora so scarce should be almost impossible to preserve
for any length of time. Specimens must usually be described and illustrated imme-
diately on discovery for in a few weeks or months at latest, many may have dis-
integrated or seriously deteriorated. It is therefore of great importance to record
and illustrate as fully as possible these ephemeral specimens ; for if the records are
not made all information will be lost with the decay of the specimens themselves.
Better by far careful records without specimens than no records at all. Mere
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names unsupported by descriptions and figures are valueless as has been demon-
strated by much of Gardner’s work.

2. 0ld and New Discoveries of Plants

The earlier reports of plants are few. In 1884 Gardner described and figured
two very imperfect cones under the names Pinus dixon: (Bowerbank) (p. 66, pl. 13,
fig. 5) and P. bowerbanki (Carruthers) (p. 68, pl. 13, fig. 6). The figures suggest that
they were hardly in a state for satisfactory specific identification, a point fully
realized by Gardner. Both cones were said to come from the ‘° Middle Bagshot
of Highcliff” [= Lower Barton]. He also figured from this horizon a coniferous
twig which he named ** Araucaria goepperti? Sternberg ™’ (1883 :59; 1884, pl. 13,
fig. 10).

In 1887 (p. 249) he alluded to ““ nearly a dozen pine cones ... from the High-
cliff Beds which go far to prove that there is only one variety here, indistinguishable
from the Pinus Dixoni of Bracklesham . He added that ““ along with these we
have branches of apparently the Bournemouth Araucaria, and an important and
entirely new fruit, fortunately represented by many specimens, which permit us to
examine the details of their structure. These consist of twigs on which are seated
in some profusion clusters of numerous sessile woody pericarps with deeply laciniate
margins, giving the fruit when closed the appearance of a large burr. These enclose
a nut or seed, rather smaller, but otherwise resembling that of a cucumber ”
The specimens no longer exist and it is impossible to make a guess as to what these
fruits may have been.

The richest haul of plant fossils from Barton on record was made in 1952 by
D. Curry. In a letter dated January of that year he writes that A3 ‘‘ consists of
dark grey silty clays with few fossils. Within the clays are found thin seams of
a pure silt which passes readily through a sieve without previous drying. These
have obviously been produced by current action which has disturbed and re-sorted
the associated clays. One result of this sorting has been the accumulation of the
contained fossils in rare, but rich, pockets of small size ”’. Curry also states that
“the fossil content of individual pockets varies considerably. Some contain a
preponderance of thin lamellibranchs, others the heavier gastropods. In some there
is an appreciable mixture of estuarine shells, with even rarer freshwater and land
forms. Some contain a fair proportion of vegetable matter with the shells ”.

The pocket from which most of the specimens hereafter described were collected
was found at Highcliff where Bed A3 comes down to beach level about a quarter
of a mile east of Chewton Bunny. Here Mr. Curry wrote there were ‘‘ the remains
of a log of wood and the shells had obviously been caught by an eddy on its lee side.
There was a lot of vegetable débris among the shells and seeds were, for this horizon,
unusually common . About half a bucketful of sand was sifted. A few plants
were also found by him at Horizon Az.

In the systematic descriptions which follow, the horizons (after Burton, 1933)
from which specimens were obtained are indicated where possible but most collectors
other than Curry have not given so much detail.

——
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Family

Arauearineae .

Abietineae

Taxodineae

Family ? (Coniferae)

Potamogetonaceae .

Hydrocharitaceae

Cyperaceae

Nymphaeaceae

Capparidaceae ?
or Theaceae ?

Anonaceae

Rutaceae

Icacinaceae

Theaceace

Thymeliaceae

Lythraceae

Cornaceae
(Mastixioideae)

Epacridaceae .

Symploeaceae
Family ?

199

3. List of Bartonian Plants

Genus and species

. ? Avaucarites sternbergi Goeppert

. Pinus sp. (? P. bowerbanki (Car- .

ruthers))
Pinussp. (? P. dixoni (Bowerbank))

. Sequoia couttsiae Heer

Genus ?

. Stratiotes hanionensis Chandler

Stratiotes headonensis Chandler

. Cavricoidea obscura Chandler
. Brasenia ovula (Brongniart)
. Genus ?

. Anonaspermum sp.

. Rutaspermum sp.

Rutaspermum sp.

. Icacinicarya pygmaea n. sp.

Icacinicarya bartonensis n. sp.

Genus ? (? Natsiatum
Chandler)

Stizocarya sp.

. Hordwellia crassisperma (Chandler) .
. A3

Cleyera ? variabilis (Chandler)

Cleyera ? bartonensis n. sp.

. ? Daphne sp.

Genus ?

. Decodon gibbosus (E. M. Reid)

Diclidocarya minoy n. sp.
Palaeolythrum bournense n. sp.

. Eomastixia rugosa (Zenker)

. Epacridicarpum headonense n.sp.
?Epacridicarpum mudense Chandler .

. Symplocos sp. .
. Rhawnospermum bilobatum Chand- .

ler
Cavpolithus spp.

cocenicuin .

. C

C,D

. A3
Limnocarpus headonensis (Gardner) . K

. A3

. L
. A3
. A3, K L

A3

. Bartonian

horizon ?

. Bartonian

horizon ?

. Az
. A3
K

A3

. Middle

Bartonian
A3

. A3
. A3

. Lower and

Middle
Bartonian

A3
A3

A3
A3, L

. Lower

Bartonian
horizon ?
A3

Horizon and Remarks

Also in Bournemouth Freshwater and

Marine Beds

. A1, A3, D, E Also in Hengistbury Beds
. A3, D, L

Also in Lower Bagshot, Hengistbury to
Hamstead Beds
Water plant. Bournemouth Marine to
Hamstead Beds.

Water plant. Bournemouth Marine to Bar-
ton Beds. Rare in Bournemouth Fresh-
water Beds.

Water plant. Lower and Upper Headon
Beds.

‘Water or subaquatie.
Upper Headon Beds.

Water plant. Bournemouth Marine to
Hamstead Beds.

Family in Lower Bagshot and Bournc-
mouth Freshwater Beds.

Family in London Clay and Bournemouth
Freshwater Beds.

Genus London Clay to Colwell.

Lower Bagshot to

Family Palaeocene to Headon Beds.

London Clay (to Headon ?).

Lower Bagshot to Upper Headon Beds.
Bournemouth Freshwater to Lower Headon
Beds.

Hengistbury and Bournemouth Marine
Beds.

Subaquatie. Upper Headon, Pliocene.

Subaquatic. Genus German Brown Coal.

Subaquatic. Bournemouth Freshwater to

Upper Headon and Bovey.
Lower Bagshot to Lower Headon Beds.

Bournemouth Marine, Hengistbury, Lower
Headon, ? Upper Headon Beds.

Bournemouth Marine, Hengistbury, Lower
Headon Beds.

Probably water plant.
Hamstead Beds.

Lower Bagshot to
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4. Analysis of the Flova and Range of its Species

Seventeen families have been recognized up to date with twenty-two genera
including such form-genera as Icacinicarya and Epacridicarpum. There are at least
twenty-eight distinct species some of which cannot be named for lack of sufficient
data to define them and it may be noted that eleven are probably true water plants
or subaquatic but these two groups, as a rule, give little information as to climate.
The presence, however, of the families Capparidaceae, Anonaceae, Icacinaceae
(with four representatives) and Mastixioideae indicates a considerable measure of
warmth. St#izocarya is itself a London Clay genus. Eomastixia has been traced
from the Pipe-clay Series of Dorset, through the Bournemouth Freshwater and
Marine Beds up to the Lower Headon, but not, so far, into younger beds.

In addition to these definitely warmth-loving plants the following are associated
with warm floras at other horizons : Araucarites sternbergi, Sequoia couttsiae, Cari-
coidea obscura, Hordwellia crassisperma, Cleyera? variabilis, Palaecolythrum bournense,
and the puzzling Rhammnospermum bilobatum. Two of these, Sequota and Rhamno-
spermum continue to thrive in the Bembridge and Hamstead Beds where some
cooling of the climate may perhaps have occurred.

In addition the Barton, Cliff End and Bournemouth Marine Beds share a number
of species which are wholly or almost absent at horizons below the Marine Beds so
far as present knowledge goes. Thus the water plants Brasenia ovula and Limno-
carpus headonensts are found almost universally in the Tertiary plant beds of southern
England but only from the Bournemouth Marine Beds onward apart from a single
endocarp of Limnocarpus from the Cuisian of Whitecliff Bay, Isle of Wight. Again
Microdiptera parva supersedes, at this same horizon an older, larger species, awaiting
publication from the Bournemouth Freshwater Beds. These three species all survive
into the Oligocene. In like manner the Epacridaceae make their first recorded
British appearance in the coast section in the Bournemouth Marine Beds and are
known also from the Highcliff Sands at Cliff End, near Mudeford as well as from the
Hengistbury Beds, Lower Headon, and Upper Headon of Colwell. The range of
Stratiotes hantonensis is mentioned on p. 199. It is essentially a Bournemouth
Marine to Bartonian species. These records suggest that the passage from Bourne-
mouth Freshwater to Bournemouth Marine Beds may mark a phase in the develop-
ment of the Eocene flora.

The genus Decodon calls for special mention for up to date it is in the Barton
Beds that it is first found in England. The species D. gibbosus (E. M. Reid) was
based on Pliocene seeds from Pont-de-Gail (Cantal), France, and has now been
recognized also at an intermediate horizon in the Upper Headon of Colwell.

5. Concluding Remarks

While (unpublished) knowledge of the floras of the Bournemouth Marine Beds
and Highcliff Sands is fuller than that of the Barton and Hengistbury floras, there
is, on the whole, no significant change between the oldest and youngest of these
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beds. It is therefore impossible at present to differentiate between these successive
stages on the basis of the plants alone. Hence it follows that there can be no
grounds for relating the Hengistbury flora to that of the Highcliff Sands or Bourne-
mouth Marine Beds on the one hand rather than to the Barton flora on the other.
This opinion agrees with the one expressed on p. 197 after a study of the Hengistbury
plants. Detailed consideration of the Barton flora also confirms that, in the present
stage of knowledge, the plants have little to contribute to the problem of the age
of the much discussed Hengistbury Beds.

The author’s warmest thanks are due to Dr. K. I. M. Chesters and Mr. FF. M.
Wonnacott for much valued help and criticism in the prepation of this paper.

SYSTEMATIC DESCRIPTIONS

1. Plant Remains from Hengistbury Head, Hampshive
GYMNOSPERMAE
Order CONIFERALES
Family ARAUCARINAE
Genus ARAUCARITES Presl 1838

Araucarites sp. (? Araucarites sternbergi Goeppert)
(Pl 29, figs. 1-3)

1850. Avaucarites sternbergii Goeppert, pl. 44, fig. 1.
1883. ? Araucarites goepperti (Sternberg) : Gardner, p. 59.
1884. ? Avaucarites goepperti (Sternberg) : Gardner, pl. 12, fig. 10.

The species described by Gardner from the Bournemouth Beds appears to be
represented by small fragments of twig, usually pyritized and much corroded. The
reasons for assigning the Bournemouth material to A. sternbergi Goepp. are given
by Florin in Reid & Chandler (1926 : 50).

One poorly preserved twig from the Upper Hengistbury Beds showing long
falcate leaves was found as an impression in an ironstone nodule (V.36426). Carbon-
aceous twigs were isolated from the clays between the concretions or ““ doggers .  One
of these with spirally arranged leaves shows slightly incurved tips (Pl. 29, fig. 1).
It, and a thicker twig, were sacrificed in preparing cuticle (slides V.36349, V.36350,
V.36351). The tiny fragments show characteristics of Araucarites rather than of
Sequoia couttsiae, e.g. in the large stomata (length of aperture 0:04-0-05 mm.) and
in the coarseness and large size of the epidermal cells. Outside the stomatal bands
the ordinary epidermal cells have a tendency to narrow towards their ends (slide
V.36351) as in A. sternbergi from Bournemouth, inside they are frequently equiaxial.
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The cells bear scattered simple pits. One fragment apparently from the ventral
surface of the leaf shows several transversely oriented stomata in a longitudinal row.
Two of these are separated by four transversely elongate and aligned epidermal cells
between their auxiliaries. On what appears to be a fragment of the dorsal surface
the stomata are mainly longitudinally aligned. On the decurrent basal regions of
the leaf they are most frequently oblique (slide V.36349). V.36350 shows a marginal
decurrent ventral fragment with transverse and oblique stomata.

A long falcate detached leaf (Pl. 29, fig. 3) was destroyed in an unsuccessful
attempt to prepare cuticle.

Family ABIETINEAE

Genus PINUS Linnaeus
Pinus dixoni (Bowerbank) Gardner
(Pl. 2g, figs. 12, 13 ; Pl 30, figs. 14, 15)

1850. ? Pinites dixoni Bowerbank in Dixon, , p. 84, pl. 9, fig. 3.
1878. ? Pinites dixoni Bowerbank : Carruthers in Dixon, p. 162.
1884. Pinus dixoni (Bowerbank) Gardner, p. 66, pl. 13, figs. 1, 2, 5, 8; text-fig. 27.

AMENDED DIAGNOSIS. Cones elongate-ovoid, scales with rhomboidal apophyses
with prolonged umbo and transverse carina, apophyses ornamented with divergent
striae. Dimensions of apophyses about 12-5 X 7 mm. Length of cone (not quite
complete), 7:5 cm. ; breadth (much compressed), 3-5 cm.

NEOTYPE. A cone imperfect at the base. Brit. Mus. (N.H.), No. V.36352.

DescripTioN. Cone: Elongate-ovoid (incomplete at the base, much compressed
in fossilization). Scales with rhomboidal apophyses the larger of which are about
12-5 mm. in transverse diameter by about 7 mm. in height, with a dorsal prolonged
umbo and a transverse carina; on the apophyses are divergent striae especially
conspicuous below the carina. Length of cone preserved, 7:5 cm. ; breadth, 3-5 cm.

REMARKS AND AFFINITIES. Two cones, one (V.36352) with about seventy-six scales
preserved, imperfect at the base, the other (V.36353) much more incomplete. Both
were found by E. St John Burton. In the dimensions and form of the cone, and
in the character and size of the apophyses, there is a close resemblance to a specimen
of Pinus dixoni from Bracklesham figured by Gardner in 1884 (pl. 13, figs. 1, 2).
Gardner later stated (1887 : 249) that he had also found a dozen cones indistinguishable
from P. dixoni in the Highcliff Beds (Lower Bartonian), but only a fragmentary
cone from Highcliff was figured by him under this specific name (1884, pl. 13, fig. 5).
It may be presumed that these cones quickly shed their scales, as is liable to happen
when they are released from the matrix, so that they could not be illustrated. A
similar cone (now decayed) with similar scales was found by E. St John Burton in
the Middle Bartonian (Horizon D) in Barton cliffs (see p. 220, Pl. 33 figs. 75—79).
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Gardner also referred two cones from the Bembridge Marls of Gurnet Bay to this
species (1884 : 67, pl. 13, fig. 4) but the apophyses were not well shown and the
specific identity cannot be satisfactorily established unless (as is again possible)
the apophyses were preserved at the time of the discovery and decayed before the
plate was drawn (cf. Reid & Chandler, 1926 : 53, 54).

Pinus sp.
(Pl 29, figs. 4-11)

Fragments of pine-needles occur throughout the Upper Hengistbury Beds. They
have been collected at unspecified horizons between the three rows of concretions
(V.36354) and at 15 (V.36355), 25 (V.36356, V.36357, V.36359, V.36360) and 4o ft.
(V.36358) above the basal pebble bed. The longest fragment measures 5 mm. and
is 1-25 mm. broad. One surface of the needles is always gently convex with several
clearly defined lines of close-set stomata. There may be five, six, or seven lines,
but usually there are six or seven (Pl. 29, figs. 5, 9, 10). The other surface is more
or less sharply ridged or angled longitudinally, the ridge being asymmetrically
placed in most fragments and flanked by a more or less conspicuous furrow on each
side beyond which the surface flattens out, but there are less conspicuous subsidiary
ridges sometimes visible and clearly seen in the cuticle. There is usually one row
of stomata on the ridge as in the specimens figured in Pl. 29, figs. 8, 11. Sometimes
there are two contiguous rows in parts of the ridge.

A leaf with seventeen stomatal rows on the convex surface shows two contiguous
rows in the hollow of the opposite surface on the broader side and two on the flat
region beyond it, with at least four rows on the narrower side of the conspicuous
angle (V. 36364) (Pl. 29, fig. 11).

A leaf with six stomatal rows on the convex surface shows one row in each hollow
of the opposite surface and thrce rows beyond the hollow on the more flattened
region of the leaf.

In another fragment with six rows on the convex surface, therc are three rows of
stomata flanking the ridge on each side on the opposite surface and on one side of it
one of these rows lies in the hollow, all other rows being on the flattened part of the
surface.

A fragment with seven rows of stomata (two of which were discontinuous) on
the convex surface has thrce rows on each side of the ridge on the opposite surface
two rows being contiguous on each side of the ridge while on the ridge itself the one
TOW 1S asymmetrlcally placed.

A fragment with six rows on the convex surface shows on the opposite surface,
three rows on one side of the rib with one row on the rib itself and one row (or
possibly two adjacent rows not clearly distinguishable) on the opposite side of the
rib on the flat part and one in the hollow (Pl. 29, fig. 8).

Attempts were made to prepare cuticle fragments. A few poor fragments were
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obtained but they at least show some definite features. Where two rows of stomata
are continguous lateral auxiliary cells may be shared by stomata of adjacent rows.
Otherwise there may be several rows of ordinary epidermal cells between the rows.
Contiguous stomata in the same row may sometimes share a polar auxiliary cell.
Auxiliary cells varied (where they could be counted) from 10-14. There are two polar
auxiliary cells and four, five, or six lateral auxiliary cells on each side of the pore.
The lateral auxiliary cells are isodiametric and densely cuticularized. There is a
most conspicuous ring of cuticle on the inner edge of these cells where they join
the guard cells. Stomatal pores are about 0-067 mm. in diameter, sometimes
0-08 X 005 mm. The lateral auxiliary cells are 0-013-0-014 mm. in diameter.
The ordinary epidermal cells of the surface show a superficial reticulate thickening.
In places the walls are almost imperceptibly sinuous. In other places they are
slightly sinuous. The cells which form the ridges of the surface are larger than
the other cells, sometimes square-ended and about 0-03-0-036 mm. broad. The
ridges bear short blunt teeth situated about 0-11-0-135 mm. apart (V.36359).

The needles probably belong to a single species. They seem to be specifically
distinct from fragments described from Cliff End which (although their preservation
made it impossible to prepare cuticle) appear to show a larger number of rows of
stomata on the convex surface and simpler ridging of the opposite surface with a
broader flatter area flanking the ridge. The character of the stomata with as many
as fourteen auxiliary cells and the sharing of lateral auxiliary cells where stomatal
rows are contiguous as well as the short isodiametric character of the lateral auxili-
aries all indicate the section Diploxylon of Koehne for the Hengistbury species.

There is no evidence of connection with the cones described on p. 202 although
possibly the two may belong to the same species.

Family TAXODINEAE

Genus SEQUOIA Endlicher

Sequoia couttsiae Heer
See references, Chandler, 1957, p. 82.

Small twig fragments from Hengistbury are to be figured in the Lower Bagshot
monograph where the species S. couttsiae is fully described. Two were collected
between the three lines of concretions (*“ doggers ') in the Upper Hengistbury Series.
One twig from the lowest dark sands at the western end of the Head was destroyed
in an attempt to prepare cuticle. The solitary slide (V.36365) is very poor but shows
tiny fragments in a much decayed condition. Among them are several strips of
ventral decurrent cuticle at the base of the leaf showing large cells and a few oblique
stomata with auxiliary cells arranged end to end. Poor scraps from the base of the
ventral free surface show the middle part and parts of the marginal flanges where
they were attached to the twig.
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ANGIOSPERMAE
Class MONOCOTYLEDONES
Family POTAMOGETONACEAE
Genus LIMNOCARPUS C. Reid emend. Reid & Chandler, 1926: 68

Limnocarpus headonensis (Gardner)
(Pl 30, figs. 16, 17)

1888. Carpolithes headonensis Gardner, p. 420, pl. 3, fig. 30.
1926. Limnocarpus headonensis (Gardner) : Reid & Chandler, p. 70, pl. 4, figs. 1-3. See also
for other references.

One obovoid locule-cast from which most of the carpel wall has been abraded.
The cast shows the curved form and oblique excentric process around which it is
curved situated at about one-third of the length from the apex. The style base can
be seen at the upper end of the ventral margin. The cast of the germination valve
shows that it did not reach the style. Although the removal of the external surface
has obscured or destroyed any evidence of external rugosities the size and proportions
of this specimen indicate that it belongs to Limnocarpus headonensis, a species of
frequent occurrence in both older and younger beds of the coast section. In the
mode of preservation it agrees with a specimen from the Cuisian of Whitecliff Bay,
Isle of Wight (awaiting publication) and with endocarps from Bed K of the Bartonian
at Beckton Bunny (p. 222 Pl. 33, figs. 84-86). Length of cast, 1-5 mm.; breadth,
1-25 mm. ; thickness, I mm.

Family HYDROCHARITACEAE
Genus STRATIOTES Linnaeus
Stratiotes hantonensis n. sp.

(P1. 30, figs. 18-25)

Diagnosis.  Seed suboval, hooked or sigmoidal in outline, much inflated (although
often flattened as the result of fossilization). Keel rather narrow and inconspicuous ;
collar rough and nodular in unworn seeds (smooth, rounded and smaller in abraded
seeds). Testa woody, ornamented with discontinuous pronounced longitudinal
ridges and conspicuous pits (when unworn). Micropyle basal or sub-basal, straight
or oblique, hilum from about one-third to one-half of the length from the base in
hooked seeds, near the apex (as preserved) in sigmoidal seeds. Raphe marginal to
the apex then transverse in hooked seeds, apical and transverse (as preserved) in
sigmoidal seeds. Length usually about 2-5-3-5 mm. rarely larger. Largest seed
seen : length, 4 mm.; breadth, 2-25 mm.

HorotypE. Brit. Mus. (N.H.), No. V.36484 from the Bournemouth Marine
Beds, Southbourne, Hampshire, awaiting publication.
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The species is based on better-preserved seeds from Bournemouth Marine Beds
the account of which awaits publication. Tt includes full details of the characters
and a discussion of the relationship of these seeds. The Hengistbury seeds, like those
from Bournemouth, are suboval, sometimes hooked at the base, sometimes sigmoidal
in outline, frequently much inflated although in many instances flattened as the
result of fossilization. Keel sharply or scarcely differentiated from the body,
merging into the collar at the base. Collar often conspicuous, frequently smooth,
sometimes clearly differentiated from the body by a constriction. Testa crnamented
externally by conspicuous discontinuous longitudinal ridges and large pits but the
appearance varies considerably with the degree of abrasion. Hilum on the keeled
margin varying in position from half to one-third from the base in hooked seeds,
near the apex at the extremity of the hook or beak in sigmoidal seeds. Raphe
marginal to the apex in hooked seeds where it passes directly across the keel to the
apical chalaza, remaining only as a short transverse canal near the apex of the
keel in sigmoidal seeds. Digitate cells of the interior of the keel elongate parallel
to the length of the seed, sometimes sinuous. Dimensions of some typical seeds are
3 X Iry5 mm.; 3I X I6 mm.; 325X 2:5 mm.; 36X 2I mm.; 425 X 225
min.

RemARKs. The seeds can be matched exactly in size and characteristics among
the seeds of Stratiotes hantonensis from the Bournemouth Marine Beds and Highclift
Sands.

Family CYPERACEAE
Genus SCIRPUS (Linn.)
Scirpus lakensis n. sp.

(P1. 30, fig. 26)

Diacgrosis.  Fruit narrow-oburceolate in outline with conspicuous basal neck and
long terminal persistent style. Surface longitudinally ridged, cells hexagonal,
transversely elongate, arranged in longitudinal rows between the ridges (broken-
down cell walls often persisting as lines of bristles along the ridges in abraded
specimens). Length of fruit, 1-4-2-5 mm. ; breadth, 0-65-0-8 mm. Cells as much as
0'I X 0-3 mm. in diameter.

HorotypE. Brit. Mus. (N.H.), No. V.40397 from Lower Bagshot, Lake, Dorset,
awaiting publication.

REMARKS. The species is based on beautiful material from Lower Bagshot Beds.
Only three much abraded fruits have been found at Hengistbury. One (V.36378)
is typical, attenuated to the long tapering style with basal neck. Only the inner
yellow shining translucent coat is preserved but it shows the longitudinal ridges
and between them remains of the transverse hexagonal cells in regular longitudinal
rows. Two others (V.36379) are even more worn. Length of best specimen, 1-4
mm. ; breadth, 0-7 mm.
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Genus CARICOIDEA Chandler, 1957 : 86

Caricoidea obscura n. sp.
(PL 30, figs. 27-33)

Diacnosis.  Fruit sub-obovoid, rounded at the apex, truncate at the base, formed
of thick spongy parenchyma, surface with longitudinally elongate digitate cells.
Length, 1-2 mm.; breadth about o-5-175 mm. Endocarp obovoid, narrowing
gradually to the truncate base, mucronate at the apex. Length about 0-95-1-3 mm.
Locule lining longitudinally ridged formed of longitudinal cells. Testa hyaline of
transversely aligned cells.

HorotvypE. Brit. Mus. (N.H.), No. V.40407 from the Highcliff Sands, Cliff End,
near Mudeford, Hampshire, awaiting publication.

REMARKs. The species is not uncommon at Hengistbury and is represented by
both fruits and endocarps. One specimen is represented by an endocarp still
adhering to a fragment of fruit. The complete fruits show the typical, laterally
angled sub-obovoid form with basal aperture and thick close-textured parenchy-
matous wall. The endocarps, when isolated, have a distinctly mucronate apex and
narrow well-marked neck (cf. V.36381, V.36382 and V.36386). The specimen
V.36385 (PL. 30, fig. 33) may be immature. It issmall (1-8 X 1-4 mm.) but is impor-
tant as it shows the epidermal layer with longitudinally elongate digitate cells.
Length of fruit about 2 mm.; breadth, 1-5-1-75 mm. Length of endocarp, 1-4~
1-5 mm.; breadth, 1-1-1-3 mm.

Caricoidea sp. (?Caricoidea obscura Chandler)

(PL 30, fig. 34)

An obovoid endocarp, pointed, almost mucronate, at the apex, gradually narrowed
to the truncate base to which remains of the fruit adhere giving a superficial appear-
ance of an expanding neck. The specimen is much compressed so that its structure
is somewhat obscure. It may be a crushed specinien of C. obscura.

Caricoidea maxima n. sp.

(PL. 31, fig. 35)
DiacNosis. Fruit obovoid, truncate at the base with deep depression. Length
about 425 mm. ; breadth about 2-75 mm.
Hororype. Brit. Mus. (N.H.), No. V.36388.
DEscripTiON.  Fruit: Sub-obovoid, somewhat flattened (probably original),
truncate at the base, with a basin-shaped depression (obscured by adherent sand).
GEOL. 4, 6. 21































































































































































