
Ψwƻƻǘǎ ŀƴŘ 
branches, the 

ancestry of British 
ǿƻƻŘƭŀƴŘǎΩ 





Native trees and shrubs 
Alder Alnus glutinosa 

Ash Fraxinus excelsior 

Aspen Populus tremula 

Beech Fagus sylvatica 

Downy Birch  Betula pubescens  

Silver Birch  Betula pendula 

Blackthorn Prunus spinosa 

Box Buxus sempervirens 

Alder Buckthorn,  Rhamnus frangula 

Purging Buckthorn Rhamnus cathartica 

Sea-buckthorn, Hippophae rhamnoides 

Wild Cherry  Prunus avium 

Bird Cherry Prunus padus 

Crab Apple Malus sylvestris 

Dogwood Cornus sanguinea 

Elder Sambucus nigra 

Wych Elm Ulmus glabra 

English Elm Ulmus procera 

Smooth-leaf Elm Ulmus minor 

Hawthorn Crataegus monogyna 

Midland Hawthorn Crataegus leavigata 

Hazel Corylus avellana 

Holly Ilex aquifolium 

Hornbeam Carpinus betulus 

Juniper Juniperus communis 

Large Leaved Lime Tilia platyphyllos  

Small Leaved Lime Tilia cordata 

Maple Acer campestre 

Pedunculate Oak Quercus robur 

Sessile Oak Quercus petraea 

Aspen  Populus tremula 

Black Poplar  Populus nigra 

Rowan/ Mountain Ash  Sorbus aucuparia 

Scots Pine Pinus sylvestris 

Spindle Euonymus europaeus 

Strawberry Tree Arbutus unedo 

Whitebeam Sorbus aria 

Wild Service Tree Sorbus torminalis  

Almond-leaved Willow  Salix triandra  

Bay Willow Salix pentandra 

Goat Willow  Salix caprea 

White Willow  Salix alba 

Crack Willow Salix fragilis 

Yew Taxus baccata 



Suburban woodlands 



Park and Street trees 
Abies nordmanniana Giant fir 

Abies numidica Algerian fir 

Acer campestre Field maple 

Acer cappadocicum Caucasian maple 

Acer davidii Pere David's maple 

Acer hyrcanum 

Acer monspessulanum 

Acer negundo Box elder 

Acer opalus Italian maple 

Acer platanoides Norway maple 

Acer pseudoplatanus Sycamore 

Acer rubrum Scarlet maple 

Acer saccharinum Silver maple 

Acer saccharum Sugar maple 

Aesculus hippocastanum Horse chestnut 

Aesculus x carnea Red horse chestnut 

Ailanthus altissima Tree of heaven 

Alnus cordata Italian alder 

Alnus glutinosa Common alder 

Alnus incana Grey alder 

Alnus rubra Red alder 

Amelanchier canadensis Snowy mespilus 

Betula ermanii Erman's birch 

Betula lenta Cherry birch 

Betula pendula Silver birch 

Betula populifolia 

Betula pubescens Downy birch 

Betula utilis 

Betula x aurata 

Calocedrus decurrens Incense cedar 

Carpinus betulus Hornbeam 

Carya tomentosa 

Castanea sativa Sweet chestnut 

Catalpa bignonioides Indian bean tree 

Catalpa ovata Yellow catalpa 

Catalpa speciosa Western catalpa 

Catalpa x erubescens 'Purpurea' Purple leaved catalpa 

Cedrus atlantica Atlas cedar 

Cedrus deodara Deodar cedar 

Cedrus libani Cedar of Lebanon 

Cercidiphyllum japonicum Katsura tree 

Chamaecyparis lawsoniana Lawson cypress 

Chamaecyparis sp 

Cladrastis lutea Yellow wood 

Cornus mas Cornelian cherry 

Corylus avellana Hazel 

Corylus colurna Turkish hazel 

Cotinus obovatus American smoke tree 

Crataegus arkansana 

Crataegus arnoldiana 

Crataegus azarolus 

Crataegus canbyi 

Crataegus champlainensis 

Crataegus coccinioides 

Crataegus crus-galli Cockspur thorn 

Crataegus douglasii 

Crataegus ellwangeriana 

Crataegus laciniata 

Crataegus laevigata Midland hawthorn, May 

Crataegus macrantha 

Crataegus mollis Red haw 

Crataegus monogyna Common hawthorn, May 

Crataegus oxycantha 

Crataegus pedicellata 

Crataegus persimilis 'Prunifolia' 

Crataegus phaenopyrum Washington thorn 

Crataegus punctata 

Crataegus schraderiana 

Crataegus sinaica 

Crataegus sorbifolia 

Crataegus submollis 

Crataegus wattiana 

Crataegus x dippeliana 

Crataegus x lavallei 

Crataegus x mordenensis 'Toba' 

Cupressus glabra Smooth Arizona cypress 

Eucalyptus gunnii Cider gum 

Eucalyptus pauciflora subsp niphophila Snow gum 

Eucommia ulmoides Gutta-percha tree 

Fagus sylvatica Beech 

Fraxinus americana White ash 

Fraxinus angustifolia Narrow-leaved ash 

Fraxinus excelsior Ash 

Fraxinus latifolia Oregon ash 

Fraxinus ornus Manna ash 

Ginkgo biloba Maidenhair tree 

Gleditsia triacanthos (inermis) Honey locust 

Ilex aquifolium Holly 

Ilex x altaclerensis Highclere holly 

Juglans regia Walnut 

Juniperus scopulorum 'Skyrocket' 

Koelreuteria paniculata Golden rain tree 

Laburnum anagyroides Laburnum 

Larix decidua European larch 

Liquidambar styraciflua Sweet gum 

Liriodendron tulipifera Tulip tree 

Magnolia denudata 

Magnolia x soulangeana Magnolia 

Malus domestica Apple 

Malus floribunda Japanese crab apple 

Malus hupehensis 

Malus sylvestris 

Malus tschonoskii 

Malus x eleyi 

Metasequoia glyptostroboides Dawn Redwood 

Morus alba White mulberry 

Morus nigra 

Nothofagus obliqua Roble beech 

Olea europaea 

Ostrya carpinifolia European hop-hornbeam 

Parrotia persica Persian ironwood 

Picea omorika 

Picea pungens 'Glauca' 

Pinus halepensis Aleppo pine 

Pinus monticola 

Pinus nigra 

Pinus pinea Umbrella pine, Stone pine 

Pinus ponderosa  Western yellow pine 

Pinus pyramidalis 

Pinus sylvestris Scots pine 

Pinus x holfordiana  

Platanus orientalis 

Platanus x hispanica London plane 

Populus alba White poplar 

Populus balsamifera Balsam poplar 

Populus nigra Black poplar 

Populus tremula 

Populus trichocarpa 

Populus x canadensis 'Eugenei' Canadian poplar  

Populus x canescens Grey poplar 

Prunus avium  

Prunus cerasifera 'Pissardii' Purple leaved plum 

Prunus dulcis Almond 

Prunus padus 'Watereri' Bird cherry 

Prunus sargentii Sargent cherry 

Prunus serrulata 

Prunus speciosa 

Prunus x hillieri 'Spire' 

Prunus x yedoensis Yoshino cherry 

Pseudotsuga menziesii Douglas fir 

Ptelea trifoliata Hop tree 

Pterocarya fraxinifolia Caucasian wing nut 

Pterocarya x rehderiana 

Pyrus calleryana 

Quercus canariensis Algerian oak 

Quercus cerris Turkey oak 

Quercus ilex Holm oak 

Quercus macrolepis Valonia oak 

Quercus palustris Pin oak 

Quercus petraea Sessile oak 

Quercus robur English oak 

Quercus suber Cork oak 

Quercus x lucombeana Lucombe oak 

Rhamnus cathartica Common buckthorn 

Robinia pseudoacacia False acacia 

Salix alba White willow 

Salix babylonica Willow 

Salix daphnoides Violet willow 

Salix fragilis Crack willow 

Sequoia sempervirens 

Sequoiadendron giganteum Wellingtonia, Giant redwood 

Sophora japonica Scholar tree, Japanese Pagoda 

Sorbus aria 'Lutescens' 

Sorbus aucuparia Mountain ash, rowan 

Sorbus esserteauana 

Sorbus hupehensis 

Sorbus intermedia Swedish whitebeam 

Sorbus latifolia Service tree of Fontaienbleau 

Sorbus pohuashanensis 

Sorbus thibetica 'John Mitchell' 

Sorbus x thuringiaca 

Taxodium distichum Swamp cypress 

Taxus baccata Yew 

Thuja orientalis 

Thuja plicata Western red cedar 

Tilia cordata Small leaved lime 

Tilia mongolica Mongolian lime 

Tilia platyphyllos Large leaved lime 

Tilia tomentosa Silver lime 

Tilia x europea Common lime 

Ulmus carpinifolia var sarniensis Elm 

Ulmus glabra 'Nana' Dwarf wych elm 

X Cupressocyparis leylandii Leyland cypress 

X Cupressocyparis ovensii 

Zelkova carpinifolia Caucasian elm 



Upper Cretaceous chalk sea 

Cope, JCW. 2006. Upper 
Cretaceous 
palaeogeography of the 
British Isles and adjacent 
Areas. Proceedings of the 
Geologists' Association, 
117, 129-143. 

No identifiable plant macrofossils 



Tertiary 
Marked changes  in fossil flora in time and space 

Warm conditions in the 
tŀƭŀŜƻŎŜƴŜ ǊƛǎƛƴƎ ǘƻ Χ 

 
Χŀƴ 9ƻŎŜƴŜ ŎƭƛƳŀǘƛŎ ƻǇǘƛƳǳƳ 
ōǳǘ ǘƘŜƴ Χ 

 
Χŀǘ ǘƘŜ 9ƻŎŜƴŜ-Oligocene 

boundary a greenhouse 
to icehouse transition. 

 



The evidence  
ς fossils from named stages 

65 Myr-1 



Palaeocene Britian 

Boreal palaeoarea  

Å (includes northern Britain, 
Canada, Scandinavia and 
much of Russia) 

Å= Brito-Arctic Igneous or 
ά¢ƘǳƭŜŀƴέ tŀƭŀŜƻǇǊƻǾƛƴŎŜ  

 

Tethyan palaeoarea 

Å (includes southern Britain, 
much of USA, southern and 
central Europe, Kazakhstan, 
Central Asia and China) 

 



A European Viewpoint 
YǾŀőŜƪ ½Φ нллфΦ  

Forest flora and vegetation of the European early Tertiary 

Three zonal vegetation types: 
 
1. Broad-leaved evergreen/semi-evergreen 

quasi-paratropical forest with a high diversity 
of woody angiosperms related to tropical 
families, ferns and a low diversity of conifers 
(mostly Doliostrobus) 

  
2. Broad-leaved nothophyllous evergreen forest 

with evergreen Fagaceae, Lauraceae, 
Altingiaceae, Myrtaceae and some conifers 
(Pinus, Doliostrobus, Cephalotaxus) 

 
3. Polar deciduous to mixed mesophytic forest 

with well diversified angiosperms 
predominantly deciduous and moderate 
representation of Ginkgo, conifers and ferns.  

Doliostrobus An extinct 

genus of conifer perhaps 

related to Araucaria 



Flowering plants are diversifying 

Early Tertiary wood anatomy shows feature 
sets found in living species of several 
families -Anacardiaceae, Annonaceae, Aquifoliaceae, Apocynaceae, 
Burseraceae, Caesalpinaceae, Euphorbiaceae, Fagaceae, Flacourtiaceae, 

Hamamelidaceae, Meliaceae, Lauraceae, Lecythidaceae, Sapotaceae and Tiliaceae.  
 
Anatomical results show increased diversity 

by the latest Palaeocene, including the 
oldest known wood with spiral thickening 
of the vessels 

There is a trend of increasingly warm 
temperatures with less seasonality with 
structures more typical of Recent tropical 
regions by Late Palaeocene/Early Eocene 
times in the British area.   
 



Brito-Arctic Igneous or Thulean 
Palaeoprovince 

An outlier of a high Arctic 
coniferous woodland 
survived for many millions of 
years 

Deciduous conifers ς redwood 
family (Taxodiaceae) 

Broad-leafed deciduous 
angiosperms Hamamelidae 
όάǇƭŀƴŜ-ǘǊŜŜέΣ άǿŀƭƴǳǘ ǘǊŜŜέΣ 
άōŜŜŎƘέΣ άōƛǊŎƘέ ŦŀƳƛƭƛŜǎύ 

 



Ardtun Fossil Leaf Beds 

Leaf adpressions in 
interbasaltic 
sediments 



Leaf features 
Deciduous 

Large broad-leaves 

Drip-tip 

 

Taxodiaceous conifer 
foliage - possibly 
deciduous 

Temperate rain-forest 

conditions?  



Tethyan Palaeo-area 
Freshwater mires and woodland 

The London Clay Fossil Flora is very largely one of seeds and fruits ï some 

twigs - preserved in the clay.  



London Clay - fruits and seeds 

Geographical Affinities 

73% Malesian 

53% Indo-Malayan 

40% Australasian 

39% Tropical African 

20% American 

 

Palms 

 

Vines 

 

Magnolia 

 

//upload.wikimedia.org/wikipedia/commons/0/0f/Geological_map_of_London_Basin.jpg


Palms  

Å8 genera of palms 
are represented in 
London Clay flora 
including palmetto 
palm type 

ÅNipa burtini 
especially common 
ς its living relative 
of N. fruticans a 
prostrate 
mangrove plant 



Nyssa ς Tupelo and Taxodium - Bald cypress 
2 species of Nyssa are recorded from 

the London Clay 
Å Other species of Nyssa  

widespread and survive through 
the European Tertiary into the 
Pliocene 

Å 9 living species in North America 
and Asia.  

Taxodium Swamp cypress ς 3 
living species SE USA to 
Mexico 

//upload.wikimedia.org/wikipedia/en/3/3a/Nyssa_aquatica.jpg
//upload.wikimedia.org/wikipedia/commons/e/ed/Fossil-leaf_Taxodium_dubium_Tertiary_Germany.jpg


BUT WHAT WAS IT LIKE? 
A MIXTURE OF ELEMENTS WITH 

DIFFERENT  MODERN 
AFFINITIES 

Temperate elements  

(plane, walnut, birch, katsura 
families) Pinus prestwichii 

Subtropical elements 

(palms, frankincense, tea, iacina, 
moonseed, grape and squash 
families) 

Laurocarpum (Cinnnamomum?) 

Vitis 

Cleyera or Eurya 

Symplocos 

 

 



London Clay ancestors and 
descendents 

1. About one third of fossil taxa 
can be placed  in living genera  
Magnolia, Vitis, Oncoba, Dracontomelon  

but all are considered extinct 
species 

 

2. Of the remainder:  
a) Some can be assigned to a living 

family but an unknown genus  
though closely related to a living 
genus; 

b) Some assigned to a living family 
but of unknown generic 
relationship. 

 

оΦ hǘƘŜǊǎ ŀǊŜ ǳƴƪƴƻǿƴ άIncertae 
Sedisέ 

  

Vitis and Platanus fossils 



Uncertain 
relationships 

One species has nutlets like 
Carpinus or Ostrya, bracts 
like Corylus and leaves 
unlike the Betulaceae at all 

 

! έPlatanusέ Ƙŀǎ ǿƻƻŘ ŀƴŘ 
fruit characteristic of 
Platanus but leaves unlike 
any living species 

Corylites 



Meanwhile important 
tree species are 

evolving into their 
modern forms 

 
άaƻŘŜǊƴέ ǘŜƳǇŜǊŀǘŜ ōǊƻŀŘ-
leaved deciduous vegetation 
was established with the 
diversification of taxa such as 
Quercus, Fagus.  

Some of these may have 
invaded lower latitudes as high 
latitude broadleaved deciduous 
forests were eliminated Tertiary diversification of beech Fagus 



Percentage climatic distribution of 
nearest living relatives of British 

Tertiary floras 

Palaeocene London 
clay 

Other Lower 
Eocene 

Middle 
Eocene 

Upper 
Eocene 

Oligocene 

Number of taxa 38 143 79 60 127 53 

% Tropical 70-78 92 89 82 68-78 70 

% Subtropical 70-78 60 73 80 69-80 77 

% Temperate 68-80 42 73 72 65-85 75 

% N. temperate 21-30 12 13 23 22-48 45 



Interpreting changing diversities 

ÅRapid onset of 
Antarctic glaciation 
near the 
Eocene/Oligocene 
(E/O) boundary (ca. 
34 million years ago) 
ς accompanied by 
sea-level changes  

Å -  70 m drop and then 
a brief marine 
incursion marks the 
early Oligocene in 
Europe.  

 



Oligocene 
 

Å Major changes during the Oligocene 
included a global expansion of 
grasslands, and a regression of 
tropical broad leaf forests to the 
equatorial belt. 

Å The start of the Oligocene is marked 
by a major extinction event, a faunal 
replacement of European with Asian 
fauna. 

 

 
Bouldnor Cliff, Isle of Wight, 34 Ma-1  

Rubus 

άSabal majorέ 

Ilex 

Sequoiadendron fordii 

Pinus 

Quercus 



Palaeocene-

Eocene 

Miocene 



Miocene 
ÅSt Bees Nest, Derbyshire 5-6 MYa 

ÅPocket deposits in solution 
cavities in Carboniferous 
limestone 

 

Cryptomeria anglica very like C. 
japonica (Japanese Cedar) 

Sciadopitys tertaria (1 extant 
species S. verticillata ς umbrella 
pine - endemic to Japan) 

BUT also fir, spruce and pine 

Abies alba, Picea, Pinus 



Pliocene  
- no macro-fossils from Britain 

Older Pliocene of Italy  
Åwarm temperate climate 

oak,  

plum,  

plane,  

alder,  

elm,  

fig,  

laurel,  

maple,  

walnut,  

birch,  

buckthorn,  

Carya, hickory,  

sumach,  

Smilax, sarsaparilla,  

sassafras,  

cinnamon,  

Persea,  

Oreodaphne/Ocotea  

Cassia,  

Psoralea 

Pinus 

Glyptostrobus  

Taxodium  

Sequoia 



Younger Pliocene of Italy 

Glyptostrobus europaeus  

 

Glyptostrobus pensilis is 
now native to native to 
subtropical south-
eastern China and 
northern Vietnam 

From a 
German 
museum 



Loss of elements  
Tropical first   

then North American and East Asian 

Eocene Oligocene Miocene Late 
Pliocene 

Early 
Pleistocene 

Nypa T + - - - - 

Other palms T + + - - - 

Symplocos T + + + + - 

Styrax T & EA + + + + - 

Engelhardtia NA & EA + + + - - 

Nyssa NA & EA + + + + - 

Magnolia NA & EA + + + + + 

Phellodendron EA + + + + + 

Actinidia EA + + + + + 



PLIOCENE PLEISTOCENE 



Links between 

floras of  

North America  

and Eastern Asia 

Vicariant genera 

Wiegela  and Diervilla 

 

 

 

Tripetaleia and Elliotia 

 

 

 

 

Chionographis and Chamaelirium 

http://media.duc.auburn.edu/media/858025517839.jpg


Vicariant genera 
East Asia 

  

 

 

ÅPaulownia 

 

 

 

ÅDeutzia 

 

 

ÅKadsura 

North America 

 

 

 

ÅCatalpa 

 

 

 

ÅPhiladelphus 

 

 

ÅSchizandra 

Europe 

  

  ? 

 

  

  ? 

 

 

  ? 

http://upload.wikimedia.org/wikipedia/commons/9/96/Kadsura_japonica_SZ17.png


Acer ς the maples (about 129 species) 

Includes several vicariant pairs  

Acer capillepes/A. rufinerve   ς A pennsylvanicum 

A. henryii/A.cissifolium  ς A. negundo 

A. pycnanthum   ς A rubrum 

 

96 native 61 

endemic species 

in China 

Others in Taiwan 

and Japan 

 

13 species 

native to 

USA 

Others in 

Mexico 

Native Once native 

A. campestre A. pseudoplatanus 
A. platanoides 
A. monspessulanum 

4-5 other native European 
species are close 
relatives  of A. 
monspessulanum 



Autumn colour 

N. America  
and  
East Asia 

British Isles  
and  
NW Europe 

The red autumnal colours are representative of a 

more diverse tree flora ï rich in Tertiary relicts in N. 

America and E. Asia. In contrast the European tree 

flora was greatly reduced and modernised 
Lev-Yadun, S. 2009. 

 



Magnolias 
 and Tulip Trees 

Magnolia  

80 species in East Asia ς 26 in North America 

1 species of Liriodendron in each 

Liriodendron chinense Liriodendron tulipfera 



So what happened to the European 
element of this Late Tertiary flora? 

 
ÅMany of these Late Tertiary species have 

surviving relatives in the fragments of 
temperate rainforest trees 



Hyrcanian forest and Humid montane 
forests 

Å Buxus sempervirens  

Å Prunus laurocerasus  

Å Ruscus hyrcanus  

Å Ilex aquifolium  

Å Parrotia persica  

Å Pterocarya fraxinifolia  

Å Albizzia julibrissin  

Å Gleditschia caspica 

Å Fagus orientalis  

Å Carpinus betulus  

Å Maples (Acer insigne, A. laetum) 

Å Wych elm (Ulmus glabra) 

Å Oak (Quercus macranthera, Quercus 
castanaefolia)  

Å Crataegus  

Å Prunus 

Å Juniperus 

http://www.summitpost.org/images/original/463592.JPG


The Europeanisation of the flora 
 

Late Tertiary and 

Early Pleistocene 

loss of ñexoticsò and 

increasing similarity 

to present-day native 

flora 



The Pleistocene  
about 2 million years ago to about 10,000 years ago  

ÅCold (Glacials) and Warm (Interglacials) Periods  
Å Stadials and Interstadials (coldest and warmest stages within the Glacials 

 

Temperature changes correlate with the 

oxygen isotope ratio in marine sediments 
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Cromerian 



Ludham borehole east of Wroxham 

Å A fluctuation from mixed 
woodland to oceanic heath 
repeated twice.  

Å both deciduous trees, and conifers 

Å Now native:  

ïQuercus, Alnus, Betula, 
Carpinus, Pinus 

Å Some elements of Mid-Tertiary 
forests no longer native to Europe 
still hanging on  

ïPterocarya and Tsuga. 

Å Also present and now exotic:  

ïPicea, Carya, Eucommia, 
Taxodium/Glyptostrobus 

 

Early Pleistocene of Britain 



Early Pleistocene of Britain 
Unnamed temperate mixed coniferous/deciduous forest 

lacking Pterocarya and with only a few traces of 
Tsuga. 

Cromer Forest Beds? 

 Baventian ŀ άƎƭŀŎƛŀƭέ ǎǘŀƎŜ ƳƻǊŜ ǎŜǾŜǊŜ ǘƘŀƴ ǘƘŜ Thurnian, 
with the return of oceanic  heaths 

Icenian Crag 

 Antian with temperate mixed coniferous/deciduous 
forest including Tsuga and Pterocarya 

Thurnian  ŀ άƎƭŀŎƛŀƭέ ǎǘŀƎŜ ǿƛǘƘ ŀƴ ƻŎŜŀƴƛŎ ƘŜŀǘƘ ǘȅǇŜ ƻŦ 
vegetation; 

 Ludhamian,  with temperate mixed coniferous/deciduous 
forest including  Tsuga and Pterocarya;  

Red Crag s of  Suffolk 


