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SUMMARY

A series of pollen diagrams from upland Dartmoor are presented. They cover the Post-glacial
period from early zone IV to the present day but the Late-glacial is not represented.

The extension of forest cover over the region is deduced and an early, pie-Uhnus decline of
forest is noted, preceding more widespread clearance in zones Vllb and VIII. The immigration
of Alnus is deduced to be more rapid when biotic infiuences are present. The composition of the
past forest is discussed in the light of the present distribution of Quercus spp. in the region and
the probable, local presence of Fagus is postulated in zone Vllb and later. The parallelism of
the Plantago and Fagus curves lends support to Godwin's suggestion that the immigration of
Fagus is bound up with the movements of prehistoric man.

INTRODUCTION

Published work on the palaeo-ecology of south-west England is sparse. It consists only
of the Late- and Post-glacial investigations at Hawks Tor on Bodmin Moor (Connolly,
Godwin and Megaw, 1950) and the analysis of an Iron Age plough soil from Dartmoor
(Blackburn, in Eox, 1954a). Unpublished work includes a pre-war investigation on
Okement Hill, Dartmoor, by Godwin which is referred to later in this paper.

One reason for the scarcity of investigations is probably the lack of suitable deposits
in extra-glacial areas such as the south-west. The succession of deposits found at Hawks
Tor appears to be unique since the Dartmoor manifestations of the Late-glacial are
confined to periglacial features developed in inorganic deposits. Post-glacial deposits
consist of shallow valley mires and high altitude blanket peat, mostly above 1600 ft
(487 m). No natural lakes, either extant or infilled, were found.

Since there were no deep valley deposits, profiles from valley mires and blanket bog
were used as evidence for the Post-glacial development of the vegetation. Complete
stratigraphic investigations of the deposits, as required by normal practice, was not pos-
sible since, in the valley mires, the time taken would have been out of all proportion to
the information gained, and the blanket bog covers too large an area for such an under-
taking.

METHODS

Sampling throughout was by a borer of the Hiller type, except at Blacklane, where a
cleaned face was used, and in the top metre at Taw Head, where a pit was dug. The
simple potassium hydroxide method of preparation was used except where pollen fre-
quency was very low, as in the uppermost horizons at Taw Head (0-90 cm), when
acetolysis was used. In spite of this, the standard count of 150 arboreal pollen grains
could not be maintained in these horizons, nor in the lowest horizons (105-122 cm) at
Blacklane; usually the total pollen and spore count at each horizon was of the order of
600-700.
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Since no macro-remains of Myrica have been found in the region, nor any pollen
definitely attributable to that species, all the Coryloid pollen is attributed to Corylus. In
the figures, however, it is shown as 'Corylus + Myrica' because of this uncertainty.

.Boundary of the
National Park

3 miles

A km

Fig. 1. Dartmoor: relief, drainage and approximate location of sites studied G Blacklane-
M, Taw Marsh; PA, Postbridge; Q, Raybarrow Pool; T, Taw Head.

RESULTS
The region

Dartmoor is developed on the largest granite mass of the chain of intrusions found
in the south-west peninsula of England (Fig. i). The highest point is at 2039 ft (615 m)
and there are large areas of land over 1500 ft (457 m), mostly covered with blanket peat,
whtch has a vegetation dominated by Calluna, Molinia and Eriophorum spp. although
there are one or two areas with an intact Sphagnum carpet. The blanket bog is surrounded
by Calluna heath and acid grassland. Semi-natural tree cover is confined to Quercuspet-
raea and mtxed oak woodland and scrub at the margins of the upland; three Q. rohur
copses withm the granite area, Wistman's Wood, Black Tor Copse and Piles Copse;
and a httle-known fragment of mtxed woodland in the West Okement valley, known as
the Isle of Rocks. ^

The pollen diagrams

Bla<:klane: site G.i. A peat face exposed by the Blacklane Brook (Map ref. SX
627686) shows a succession not found elsewhere in the region, where the blanket peat
etther grows dtrectly above the mineral soil, e.g. Taw Head, or else a wood layer is found
directly above the mineral soil, e.g. Postbridge. The following stratigraphy was observed:
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0-26 cm Brown fibrous Calluna-Molina peat with numerous contemporary rootlets.

26-70 cm Black fibrous peat, becoming amorphous at the base. Eriophorum remains at 70 cm.
70-80 cm Black amorphous peat.
80-100 cm Wood layer. Large fragments (up to 25 cm long) of Betula and Sorbtis aucitparia. Interstices

filled with woody peat.
100-122 cm Light brown sedge peat with wood fragments, becoming muddy below 115 cm. Fragments

oi Betula at i i i , 112, 120 and 121 cm and of Salix at 115 cm. Fruits ofCarex sp. at 105
and 118 cm, and oi Potentilla palustris at 108 and 109 cm.

122 cm Granite gravel.

The pollen analysis is presented as Figs. 3 and 4 and stratigraphic symbols are sum-
marized in Fig. 2 (pp. 172-173).

Taw Head: site T.2. The col between the heads of the Fast Dart and the Taw (Map
ref. SX 609857) is covered with thick blanket peat. In the deep bore which was selected
for analysis the stratigraphy recorded was:

0-30 cm Wet Sphagnum peat, little humified, with fibres of Eriophorum spp. and Trichophoruni
cespitosum. Uncompacted and very loose.

30-260 cm More humified peat, mainly of Sphagnum, but with Eriophorum remains at several horizons.
260-350 cm Red-brown more highly humified peat, mainly Eriophorum remains but with some Sphagnum

between 260 and 320 cm. Calluna twig at 280 cm.
350-390 cm Mid-brown more highly humified Eriophorum. peat. Fruiting head of E. vaginatum at 358 cm

and flat, monocotyledonous leaves (cf. Narthecium) at 365-380 cm.
390-415 cm Black amorphous peat with few visible remains. Granite gravel at 400-415 cm.

415 cm Granite gravel.

The pollen analysis is presented as Figs. 5-7 (pp. 174-175).

OkementHill. This diagram (Fig. 8, p. 176) was prepared in the Botany School at Cam-
bridge from samples collected before 1939 by Professor Godwin, F.R.S., and has not
previously been published. It is reproduced here by kind permission of Professor Godwin.
All zonation and comments are by the present writer. (The stratigraphy and non-
arborescent pollen (NAP) diagrams are not available.)

Postbridge: site PA.2. A col between two small streams, called Gawler Bottom (Map
ref. SX 635777), has a layer of shallow blanket peat with a basal wood layer. The strati-
graphy of the boring selected for analysis was:

0-35 cm Dark brown fibrous peat, with charcoal at 20 cm.
35—47 cm Darker and more fibrous peat.
47-85 cm Dark brown fibrous peat with charcoal at 50 cm and silt at 75 cm.
85-115 cm Dark brown slightly fibrous peat with charcoal at 115 cm.

115-123 cm Layer of extremely decayed and compressed wood. (Identifications of Betula and Corylus
were made from near by.)

123-135 cm Black amorphous peat with granite gravel fragments.
135 cm Granite gravel.

The pollen analysis is presented as Figs. 9 and 10 (pp. 176 and 177).

Taw Marsh: site M.2. In the south-east corner of this large basin are a number of
shallow peat-filled hollows (Map ref. SX 623906) at an altitude of 1200 ft (367 m). In
several borings the stratigraphy was the same as the one selected for analysis:

0-30 cm Rootlet peat from present vegetation, very loose and wet.
30-70 cm Dark brown peaty sludge with some fibres and large quantities of wood fragments of 'chip'

size. Charcoal fragments at 60 cm. Annulus fragments of fern sporangium at 65-96 cm.
70-90 cm Dark brown black peat with fibres. Charcoal at 80 cm.
90-96 cm Loose brown crumbly rootlet peat with pieces of wood, becoming less fibrous towards the

96-115 cm Black amorphous peat with red fibres, becoming amorphous towards the base. Sphagnum
leaves at 105 and 115 cm. Granite gravel fragments at n o cm and in the basal 4 cm.

115-120 cm Black amorphous peat with few fibres and a small amount of granite gravel.
120 cm Granite gravel.

The pollen analysis is presented as Figs, i i and 13 (pp. 178 and 179).
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Raybarrow Pool: site Q.2. This mire is in a high-altitude depression at 1800 ft
(548 m) (Map ref. SX 638902). The stratigraphy as recorded in several sections was:

0-53 cm Fresh rootlet peat with remains of Polytrichum and Potamogeton.
53-58 cm Grey-brown unconsolidated clay, mud and silt.
58-90 cm Very fibrous peat with granite gravel fragments at 73-90 cm and roots of Polytrichum at

58-73 cm.
90-95 cm Black gravelly amorphous peat with Sphagnum leaves.
9S~97 cm Loose black amorphous peat with granite fragments and some wood.
97-120 cm Loose wet Sphagnum-Eriophorum peat with wood remains of ericaceous type. Sphagnum cf.

cymbifolium leaves; gravel at n o cm. Small charcoal fragments in most samples.
120-145 cm Amorphous peat with wood fragments and charcoal at 130 cm and small charcoal fragments

at 120-135 cm.

The pollen analysis is presented as Figs. 12 and 14 (pp. 178 and 180).

INTERPRETATION

Forest development in zones IV-VIIa

The colonization of open heath
It is evident that the beginning of deposition at Blacklane was soon after the end of

periglacial conditions since many of the herbaceous plants whose pollen and fruits are
found in the basal horizons at this site are characteristic of the Late-glacial, e.g. Rumex,
Artemisia, Filipendula and Potentilla palustris. The stratigraphy and pollen analysis com-
bine to give a picture of a swampy hollow vegetated principally by Carex with the other
species growing in and around the swamp. Wood remains and high pollen frequencies
point to the local growth of Salix; the chief tree pollens are Betiila and Pinus which
have a very low pollen frequency compared with the NAP, in which the presence of
Calhina and Empetrum suggest the occurrence of areas of ericaceous heath. During zone
IV, Pinus and Betiila increased their frequency relative to the NAP although there is a
recession in this trend between 109 and 105 cm. By the zone IV/V boundary the trends
have reverted to their original courses.

The change to deciduous forest

The entry of Quercus and Corylus during subzone (V+VI)i coincides with dimin-
utions in frequency of Pinus, Betula and Salix, although Betula persists longer at high
frequencies due to its growth over the swamp at Blacklane. The very high Corylus fre-
quencies with lower ericoid frequencies allow an interpretation of Corylus moving into
open habitats, i.e. colonizing the heath. During subzones (V+VI)i and (V+VI)2 there
is a diminution of herbaceous types at Blacklane and, although fair percentages of
ericoid pollen persist, the forest must have been at its altitudinal maximum during sub-
zone (V+VI)2. This 'forest maximum' raises the questions of the composition of the
forest and the altitude of the tree-Hne.

The composition of the forest

The evidence from the sites at Blacklane and Postbridge leaves no doubt that
Quercus sp (or spp.) was the dominant tree of the forest, especially since it is not a
prolific pollen producer in the manner of Betula or Alnus. In view of the present distri-
bution of the two species of Quercus in the Dartmoor region {Q. petraea is absent from
the granite, and Q rohur forms pure copses within the granite area), it is likely that most
of the g«.ra« pollen m zone (V +VI) has come from Q. robur. It is, of course, possible
that both species were present on the granite and that Q. petraea has been eradicated.
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but the distinct separation of the two species along the granite/metamorphics boundary
at the present day makes this unlikely.

The early arrival of Quercus, relative to other tree species, is a feature of pollen
diagrams from south-west and south central England (Conolly et al, 1950; Seagrief,
1959)-

The other major constituent of the forest was Corylus, which has its highest pollen
frequencies before the major rise of Quercus so that its decline during subzone (V + VI)2
may be due partly to shading by Quercus. At this time also a widespread recession of
Quercus has been noted throughout north-western Europe (Mitchell, 1951).

Ulmus is present at frequencies of 10-15 % of total AP before the decline which marks
the Vlla/b boundary. Its occurrence was probably due to less impoverished soils on the
upland than at present. The early appearance of Fraxinus during zone (V+VI) may be
noted at Postbridge. Tilia is present only during zone Vila and at very low frequencies.

The height of the tree-line
On climatic grounds, there seems no reason why the whole upland should not have

been forested during the 'forest maximum', but during this period at Blacklane a fair
amount of NAP, mostly Calluna and Gramineae, was incorporated into the deposit,
which might suggest the presence of open land. But since the deposit is of blanket-bog
type, it could be local pollen and the evidence is equivocal. It may be noted that there
are no wood remains at the base of the blanket peat above 1300 ft (395 m). Unpublished
analyses show that most of this peat started to grow in early-mid zone VI Ib.

Forest recession and later immigrations in zones {y

Pre-Ulmus decline recession at Blacklane
The first evidence of forest recession is seen at site G.i, where at 65 cm there is

a sudden high peak of Pteridiiim and Gramineae accompanied by the re-occurrence of
many helophyte types. In the rest of subzone (V+VI)3 Gramineae and Fteridium settle
down to lower values and the herbaceous types continue to be present. These changes
are associated with a fall in Quercus and Corylus pollen, the first appearance of Fraxinus
and Alnus and, at 60 cm, by an increased frequency of the Prunus-Sorbus pollen type
which it seems feasible to attribute to S. aucuparia although there is no certainty. The
entry of Alnus at this time may be a coincidence or may be connected in some way with
the disforestation.

With the possible exception of the disappearance of Calluna, the events recorded
after 65 cm could be accounted for by fire. Some, but not total, regeneration is seen.
The cause of such a fire is open to speculation and the possibility of an anthropogenic
cause cannot be totally ignored.

In the succeeding zone Vila the pattern established by the forest recession continues:
Alnus increases and Tilia is now present, and sporadic occurrences of Flantago lanceolata
increase in number. The start of the well-defined Ulmus decline (see the diagrams from
Okement Hill, Taw Head and Postbridge) is seen at the top of the Blacklane diagram.

Early Vllb clearances
After the decline of Ulmus at Taw Head and Postbridge sites, sporadic clearances

are interpreted from the falls in tree pollen and the presence of indicators of clearance
such as Fteridium and Flantago lanceolata. These clearances were generally followed by
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regeneration, and appear to be consistent with the archaeological picture of a very sparse
neolithic occupation of Dartmoor.

Mid-late Vllb clearances

The Taw Head site shows a more or less continuous presence of indicators of clear-
ances during this period. Querciis and Ulmus decline gradually and Betula, Fraxinus
and herbaceous types increase. Artemisia, Rumex and the Humidus-Cannabis type are
first recorded from Taw Head in this zone. The type of clearance taking place can be
seen more closely at Postbridge where, in the upper part of zone VHb, two clearance
phases can be distinguished, regeneration after the first being followed by renewed
clearance and the occurrence of cereal pollen. Several Bronze Age enclosed settlements
are near by. Fagus is also present during the later part of zone VHb at this site and
increases steadily through this zone at Taw Head and Okement Hill, thus adding support
to Godwin's (1956) suggestion that immigration is bound up with the shifting densities
of prehistoric man. Higher values (2-5 % of AP) are reached in zone VIH and a Late
Bronze Age spear shaft of beech has been found near the south-east border of the moor
(Fox, 1951): a sparse but local presence of Fagus beyond its present 'natural' range
seems probable.

Zone Vni: clearance intensified

The stratigraphical change at 260 cm at Taw Head is taken as representing the
climatic change of 7oc^4oo B.C. The clearances described for zone VHb continue and are
increased, yet the settlement pattern for the Iron Age strongly suggests (Fox, 19546) that
there was a withdrawal of permanent occupation from the upland at this time. Thus
clearance would have been intensified in the lands marginal to the moor so the amounts
of pollen indicating clearances were maintained. Cereal pollen is also associated with
this period.

The next noticeable pollen-analytical horizon is the decline of Alniis after 100 cm at
Taw Head. If this is not merely caused by the low pollen counts then it may be due to the
advent of tinning. Stream-tinning, which started about A.D. 1150 on Dartmoor not
only caused the turning over of the alluvial gravels but required large quantities of
charcoal, influences which would both reduce the amount of alder in the region

After this decline, little detailed interpretation is possible: the high values of Cerealia
and Pteridmm probably indicate the extension of cultivation on the borders of the moor.
The activities of planters smce 1780 and the Forestry Commission show in the occur-
rence ot Picea and Abies in the two top samples.

The rise of Alnus

The pollen diagrams presented show two different types of Alnus rise. The f̂ rst
type at Blacklane and Postbridge, is a gradual rise of the 'Irish' type; the second, a
sudden rise to very high alder frequencies, as exemplified at Taw Marsh, with a similar
sort of post-immigration peak at Raybarrow Pool. The Blacklane rise occurs during a
period of generally falling Corylus values, but the other rises are associated with sharp
falls in Corylus and the presence of fire indicated by charcoal, and subsequently, the
presence of weedy types after the Ahms peaks at Taw Marsh and Raybarrow Pool ug-
gest open ground. •' °

The two types of Alnus rise could be accounted for by considering that under con-
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ditions of an increasing ratio of precipitation to evaporation, the alder became an effective
competitor with hazel for the lower slopes and gradually replaced it, but, where burning
of the hazel took place, the alder immigrated faster and a sharp rise is subsequently
found. McVean (1953) says that, 'alder tends to invade a deflected succession or a biotic
climax, once the biotic effect has been removed or lessened, more readily than it does the
primary hydrosere'.

The occupation and environment of early man

While there is no direct evidence connecting the forest recession at Blacklane with early
man, an anthropogenic cause cannot be entirely discounted. Since the phase occurs
before an Ulmus decline then any such activity would probably be due to mesolithic
man. The case for the ability of mesolithic man to cause disforestation has been put by
Dimbleby (1962). The effects of the neolithic occupation seem to have been restricted
to sporadic clearings but, during the Bronze Age, it is evident that a great deal of wood-
land clearance took place and since the Taw Head site is in one of the least densely
settled parts of the region during this period it is quite probable that the clearance effects
are less than they would be at sites on the southern part of the moor. During the Iron
Age most of the settlement was on lower ground, although probably with summer
grazing of the open land. By this time also, blanket bog had covered most of the moor
above 1600 ft (487 m). Further disforestation would have occurred under the inffuence
of the tinners, and the introduction of high sheep densities by the local monasteries, the
presence of rabbits (which were encouraged), deer and ponies, plus the practice of com-
mon rights such as taking timber and moor burning, have given the treeless landscape
of today.
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APPENDIX

The pollen diagrams
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Fig. 5. Pollen diagram, site T.2, Taw Head. Percentages of total tree pollen. A zone Vila/
Vllb boundary is drawn at the Ulmus decline at 405 cm and a zone Vllb/VIII boundary at
260 cm, where the predominantly Eriophorum peat gives way to Sphagnum peat.
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cereal grains.
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Fig. 8. Pollen diagram, Okement Hill. Percentages of total tree pollen. The zone Vlla/VIIb
boundary is placed at the clear decline of Ulmus and the zone Vllb/VIII boundary is placed
just before the Fagus curve becomes continuous, by analogy with Taw Head. The periods
of high Quercus and high Betula frequencies correspond with those at Taw Head. Data
supplied by Professor H. Godwin, F.R.S.
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Fig. g. Pollen diagram, site PA.2, Postbridge. Percentages of total tree pollen. No analysis
was made above 15 cm because of the crumbly and oxidized nature of the deposit. A boun-
daiT between zones V + y i ) and Vila is placed before the entry of Tilia and after the entry
of Fraxinus (cf. Blacklane). The zone VHa/VIIb boundary is drawn at the decline of Ulmm.
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Fig. II. Pollen diagram, site M.2, Taw Marsh. Percentages of total tree pollen. No analysis
was made in the loose peats above 30 cm and the sampling interval is sometimes irregular to
avoid pieces of wood. Confident zonation of this diagram is not possible: the low Ulmus
values would normally indicate a post-zone Vllb date but the entry of Fraxinus and Tilia
suggest that the diagram falls into an earlier period, the rise of Alnus obviously being of no
use in determining the chronology of the profile. It is proposed that the whole profile falls
into zone VII but no subdivision of the zone is attempted.
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