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Introduction

In writing this account of the history of birds in the British Isles, it was intended to draw
to the attention of the ornithological world the extensive archaeological information that
is available, and to draw to the attention of the archaeological world the wider importance
and interest of the results that are so often hidden away in supplements and appendices to
accounts of archaeological excavations. There is an obvious parallel here to The History of
British Mammals. However, the historical constraints are less severe on birds, for which the
isolation of Great Britain from continental Europe, of Ireland or Man from Great Britain,
and the isolation of the northern and western islands do not assume the importance that they
do for mammals; nor does intentional or accidental Human introduction. As a consequence,
this account does not adhere so strictly to a historical layout, though the march of time is an
underlying theme.

A major problem in writing it is the obscure and scattered nature of much of the arch-
aeological record. ‘Grey literature’, unpublished but publicly available reports to those com-
missioning excavations (especially English Heritage reports), are a particular problem. In
an effort to overcome this, a partial set of records was supplemented by a more system-
atic trawl of the literature available in the John Rylands University Library, University of
Manchester. The Leverhulme Trust granted D. W. Yalden a research grant that allowed Rob
Carthy to be employed for 6 months specifically to garner much of the information sum-
marized here. He set up the database of archaeological sites and bird records, as well as an
EndNote database of the relevant literature. I am very grateful to both him and the Trust
for their invaluable support. It is intended that the database will be made freely available
to the scientific community once this account is published. These immediately available
sources were supplemented by records that Umberto Albarella had compiled for central
England, and a similar archive for the north of England assembled by Keith Dobney. A num-
ber of others have generously helped with commenting on parts of this account, supplied
extra records (sometimes as yet unpublished) or sent reprints on other sites; among them are
Sheila Hamilton-Dyer (Southampton), the late Colin Harrison (London), Gil Jones (Leeds),
Roger Jones (Hertfordshire), Matthew Rogers (Bristol), Cecile Mourer-Chauviré (Lyon),
Dale Serjeantson (Southampton), Catherine Smith (Perth), Sue Stallibrass (Liverpool), John
Stewart (London), and Tommy Tyrberg (Kimstad, Sweden).

A separate line of relevance concerns placenames, and we are grateful for the advice
offered by, among others, Richard Coates (Sussex), Margaret Gelling (Birmingham), Carole
Hough (Glasgow), and Peter Kitson (Birmingham).

A major contribution came from various undergraduates who conducted B.Sc. projects
in their third year under my supervision; it was a mutually advantageous partnership, and
I am grateful for their enthusiastic contribution to this account, even if they did not realize
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that I would end up exploiting their efforts. They include Simon Boisseau (placenames
for ravens, raptors, and cranes), Steven Bond (extinction rates of some raptors in the nine-
teenth century), Rajith Dissanayake (passerine humeri), John Heath (identification of pas-
serine bones), Christopher John (archaeological record of birds), Iain Pickles (placenames
for domestic birds), Richard Preston (passerine tarsometatarsi), James Whittaker (eagle pla-
cename), and David Younger (variability of bird bones). Between them, they established
what might be possible and interesting in this field.

The account was initially written in 2004—-05 by D.W. Yalden. It was then sent to
U. Albarella, who had intended to be a co-author, in January 2006. Other work then diverted
our attention until late 2007. U. Albarella has read the whole text, adding comments and
contributions throughout, but in the event had been left little to do. The form of authorship
on the title page is intended to reflect this. D.W. Yalden takes full responsibility for opinions
and errors contained here, and is grateful to have been spared worse errors by U. Albarella’s
additions.

K. Dobney was also to have been a co-author. In the event, pressure of other work pre-
vented his full participation, but we thank him for his thoughts on the project, and his con-
tributions to the data-base.

The value of Dr A. J. Morton’s DMAP programme for generating the distribution maps
is gratefully acknowledged.

During the period 1966-90, D. W. Yalden had the good fortune to join the Peakland
Archaeological Society in excavating Foxhole Cave in the Peak District, under the direction
of the late Don Bramwell. At a time when very few others had an interest in bird bone iden-
tification, he had developed an expertise, and the reference collection to support it, which
was sought by many other archaeologists (as the reference list makes clear). We shared
many zoological stories as we attempted to extract rodent bones and identify larger mam-
mal bones, and he passed on much accumulated wisdom and knowledge to me. He had been
working on a book of his own at one time, and I inherited many of his notes. I hope this
account bears some comparison with what he would have written, and I acknowledge his
friendship and tutelage. Other members of the Peakland Archaeological Society, including
Roger Jones, the late Ken Holt, Sonia Holt, and the late Norman Davenport are also fondly
remembered and thanked. Foxhole was a cool and draughty classroom at times, but some of
its lessons reappear here.

D.W. Yalden
24 December 2007
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The bird in the hand...

...1is worth two in the bush, says the old saying, generalizing the advice to a hunter of earlier
times to concentrate efforts on the reliability of the catch already made. For the historical
ornithologist, the equivalent reliable catch is a well-dated specimen of a well-identified bone.
It should provide a firm indication that some particular species of bird, perhaps one now
locally extinct, occurred at some particular site and time. It is important, though, to examine
the uncertainties surrounding both ‘well identified bone’ and ‘well-dated specimen’.

Identifying bird bones

Mammals are readily identified from their teeth, skulls, jaws, and other bones. The popular
perception is that birds’ bones are so similar that they cannot be reliably identified. They
are also much less robust than mammalian bones, leading to the equally popular perception
that there is no valuable or significant subfossil or fossil record of birds. One of our main
aims is to demonstrate that both perceptions are quite wrong. To do so, we must first discuss
the bones of the avian skeleton, to concentrate on those of most value, and also address the
genuine problems of identifying these bones in a group that contains many more species.
Roughly, there are 9,500 species of bird in the world, as against 4,300 mammals; more paro-
chially, there are about 200 breeding birds in Britain, but only 60 mammals (admittedly,
these totals include the seabirds that nest on British cliffs, but omit the dolphins in the sur-
rounding seas; the former are common in archaeological sites, whereas the latter are rather
rare, and can only be loosely described as British).

What to identify?

The bird skeleton (Figure 1.1) is a highly modified version of a small dinosaur skeleton, and
the very distinctive bones can readily be identified as bird bones, not easily confused with
those of mammals. Even bats’ bones, which might be expected to resemble bird bones, are
very different, because their wings are anatomically very distinct. A bird’s shoulder gir-
dle forms a strong well-braced hoop, with a tall, pillar-like coracoid bone (absent in most
mammals) running from the big sternum, with its distinctive keel, to the shoulder joint
(Figure 1.2). The coracoid and scapula (a broad ‘shoulder blade’ in mammals, including
bats, but a thin, more knife-like, blade in birds) together provide at their junction the socket
(glenoid joint) for the humerus, the upper arm bone. The furcula, or wish bone (fused col-
lar bones), is a V-shaped bone lying in front of the coracoids, often springy but sometimes
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Fig. 1.1 Bird skeleton, with some of the more important bones (for archaeological identification)
identified: C Coracoid; CMC Carpometacarpal; F Furcula (= wishbone, fused clavicles); Fe Femur;
P Pygostyle; R Radius; Sc Scapula; St Sternum; TMT Tarsometatarsus; Tt Tibiotarsus; U Ulna.

forming a very solid “V’. The humerus is one of the most distinctive bones and, being one of
the most robust bones in the avian skeleton, one of the most useful to the practising archae-
ologist. Its head, the shoulder joint, bears a complex articular surface, with depressions on
the dorsal side where wing-folding muscles insert (Figure 1.3). The prominent deltopectoral
crest, where the main flight muscles attach, runs about a third or halfway along the anterior
side, and there is a complex elbow joint at the distal end, all of which provide identification
characters. It is gently curved in most groups, but has a very straight shaft in passerines. Of
the two bones in the forearm, the radius is a thin straight bone, not very distinctive, but the
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Fig. 1.2 Bird bones (right of each pair) compared with equivalent mammal bones (Grey Squirrel
and Carrion Crow, both about 600 g; scale bars 1 cm). Top row: S Scapula; H Humerus; R-U Radius
and Ulna. Middle row: P Pelvis; F Femur; T Tibia/Tibiotarsus. Bottom row MC Metacarpals/
Carpometacarpal; MT Metatarsals/Tarsometatarsus.

ulna is a stout, gently curved bone that supports the secondary flight feathers, and often has
small bumps (nodes) that indicate the position of each feather. Birds have only two small
wrist bones (we have seven), but then a bone in the hand, the carpometacarpal bone, which is
another of the very useful bones for identification purposes. It represents three metacarpals
(equivalent to three of the five bones of our palm), fused together in a distinctive manner
with another wrist bone; it supports in life most of the primary flight feathers (those that
make up the tip of the wing) (Figure 1.4). There are only four finger bones (phalanges) in
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Fig. 1.3 Bird humeri, dorsal surface, to show variation, with oblique view of head, slightly enlarged.
Selected to be of similar size, around 200 g (but owl and duck larger, about 300 g). GP Golden Plover;
Mp Magpie; K Kestrel; SEO Short-eared Owl; GW Green Woodpecker; GyP Grey Partridge; P Puffin;
Md Mandarin; D Dabchick. The deltopectoral crest (dp) is particularly prominent in Falconiformes
(K); the shaft is bowed in Galliformes (GyP), Strigiformes (SEO) and Falconiformes (K) but rather

straight in Charadriiformes (GP, P). The pneumatic fossa (pf) is particularly well developed, some-
times double, in Passeriformes (Mp).

each wing, compared with the 14 that we have in each hand; they support the remaining
wing tip feathers, but are tiny bones, no use for identification purposes.

The main bones of the hind limb are equally distinctive and diagnostic. The pelvic gir-
dle, the hip bone, is a wide thin bone, fused to the vertebrae dorsally but wide open ventrally,



THE BIRD IN THE HAND..

imp

Fig. 1.4 Bird carpometacarpi, to show variation. Species as Fig. 1.3, with addition of CD Collared
Dove; Mh Moorhen. The bone results from fusion of metacarpals 1 (mcl), 2 (mc2, the stoutest) and
3 (mc3) with a carpal bone at the proximal (upper) end. An intermetacarpal process (imp) is present
in Gallifomes (GyP), and in Passeriformes (Mp) and Piciformes (GW) it is fused to mc3. A strongly
bowed mc3 and consequently wider intermetacarpal gap is characteristic of some orders.

quite unlike the equivalent bone in mammals. One argument, though surely only part of the
truth, is that it is open ventrally because birds lay such large eggs, relative to their body size,
and those eggs have to pass out between the arms of the pelvic girdle. It is, however, a very
thin sheet of bone, so rather fragile, and not much used in practical identification, except

7
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that the bowl (acetabulum) that forms the hip joint is quite robust, and has some diagnostic
value. The femur, the thigh bone, is perhaps the bird bone most like its mammal equivalent.
However, it is very short, has a rather cylindrical head (more globular in mammals), and
lacks the wide groove for the knee cap at the knee end — birds do not have a separate knee
cap, though there is a narrow groove for the tendon from the equivalent muscle. The tibia,
or shin bone (strictly, the tibiotarsus) is a very elongate bone with an irregular triangular-
shaped proximal (knee) end and a sharply keeled pulley-shaped distal (ankle) end. Birds do
not have separate ankle bones (they are fused to their neighbours), but they have a very dis-
tinctive foot bone, the tarsometatarsus, which is the equivalent of the cannon bone in a horse
or cow. It represents two or three ankle bones (tarsals) fused to three elongated foot bones
(metatarsals) also fused together; the three separate pulleys at the distal end, for the toe
bones, show its derivation. Birds run (or hop) on their toes, and what is commonly referred
to as their ‘knee’ is in fact their ankle (we never see their true knee, which is enclosed in the
muscles and feathers of the body). The toe bones are rarely of much use for practical identifi-
cation, but while most birds have one short toe pointing back and three longer ones pointing
forward, some have lost the hind toe, others have two toes forward and two back, yet others
can move one of the toes forward or back. These differences affect the shape of the distal
end of the tarsometatarsus, giving it added diagnostic value (Figure 1.5).

Passerines have the most distinctive tarsometatarsi, as a group: the three condyles at the
distal end are small, evenly sized and evenly spaced alongside each other. In most birds, the
condyles for the side toes are placed higher (more proximally) than the central one, though
in raptors and owls the very large condyle for the inner (second) toe is aligned with the mid-
dle (third) toe, and the outer (fourth) toe has a smaller, more proximal, condyle; they have
a facet for the hind (first) toe, which is strongly marked, because it is, of course, a large
toe forming an important part of the grasping mechanism. Seen end on, the condyles form
almost a semi-circle, with the outer and inner toes almost facing each other, as part of their
prey-grasping mechanism. Passerines too show a distinct facet for the hind toe, an essential
part of their perching mechanism. Waders overlap in size with passerines, and are equally
well represented in many archaeological sites. Their tarsometatarsi tend, of course, to be
long for their size, and have distinctively large, projecting, middle condyles. The condyle for
the inner toe is displaced backwards relative to the other toes, and the front face of the bone
is concave, grooved, for much of its length. Their relatives the auks and gulls have rather
similar, though shorter, stouter bones, those of auks being widened, and flat-fronted, as part
of their swimming function. Game birds by contrast have short, sturdy tarsometatarsi, with
strong condyles for all three main toes; the condyle for the inner toe is distinctively bilobed
in side view. Ducks and geese also have very short broad tarsometatarsi, but they are stout,
rather flat, and have a distinctive hypotarsus carrying the tendons across the ankle joint
(Figure 1.5).

Skulls, especially the beaks, are of course very diagnostic, just as are the skulls and teeth
of mammals, because many groups are distinguished by their diet. Bird skulls are, however,
so fragile compared with mammalian skulls, that they have only a limited practical value
to the archaeologist. Perhaps paradoxically, palaeontologists, looking at much older speci-
mens, are more often able to use them, for some deposits contain beautifully preserved com-
plete skeletons, whereas the skeletons in archaeological sites are usually isolated bones — or
fragments of them.
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Fig. 1.5 Various types of tarsometatarsi associated with different types of feet. Species as Fig. 1.3.
Right tarsometatarsi in dorsal (anterior), lateral and distal views. The three pulleys (trochleae) for the
three main toes (2, 3, 4) are characteristically of even length and alignment in Passeriformes (Mp),
and the well-developed hypotarsus (ht) is penetrated by 4—6 tendons. Note the strong base for the 1st
toe in Piciformes (GW), and the curved appearance of the trochleae in distal view in Falconiformes
(K) and Strigiformes (SEO).
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Among archaeological specimens, the two eagles have bills of very different shapes,
much deeper in White-tailed than Golden, and Raven skulls, for instance, sometimes sur-
vive in archaeological sites.

In summary, the humerus, metacarpus, tibiotarsus, and tarsometatarsus are all quite
robust bones, with a variety of anatomical features that are diagnostic to the ordinal level, at
least. Other bones can be identified, but are either more fragile, so less likely to be preserved
in archaeological sites (remembering that they have to survive not only initial burial but also
archaeological excavation), or are too similar between bird groups to be useful.

Problems of identification

Given an example of one of the more distinctive bones, reasonably well preserved, from
an archaeological site, how easy is it to identify it to species? Species differ particularly
in size, though of course the distinctions can be obscured by individual and, in many spe-
cies, by sexual variations. Groups of species — genera and families — differ also in minor
morphological details. Orders differ very substantially in morphology, as is well illustrated
by Cohen (1986) and by Gilbert ez al. (1996). Thus identification tends to be a matter of
assigning bones to Order, on morphology, and then using a combination of assessing size
and checking the detailed morphological features to get close to a species identification.
Fortunately, many of the important or interesting species from archaeological sites are either
taxonomically isolated in Europe (e.g. Gannet, Crane), or combine distinctive morphology
and size (e.g. Raven, Great Auk). In groups with few species which are very different in size
(for instance, Cormorant, Shag, and Pygmy Cormorant), an identification of a decent bone,
say a humerus or metatarsal, can be firmly made. The auks make a similar graded size ser-
ies, from Great Auk, Guillemot, Razorbill, Puffin, Black Guillemot to Little Auk, with lit-
tle overlap (Figure 1.6). In other cases, like the ducks, the morphological distinctions of at
least some bones, like the metatarsals, allow ready separation of diving ducks (Aythya and
Bucephala) from dabbling ducks (Anas), but the species within each of these groups are so
similar that a firm identification is less likely. The Mallard is appreciably larger than other
species of Anas, but close to Pintail, which overlaps Wigeon, then Gadwall and Shoveler;
distinguishing these is difficult, though there are small morphological differences in some
bones (Woelfle, 1967). Teal is distinctively smaller than all of them, but barely distinguish-
able from Garganey. The enormous variability added to this mix by the various breeds of
domestic duck, all descendants of Mallard, merely adds to the confusion. Geese present a
similar very common problem area. Pink-feet are distinctively smaller than Greylag, but the
intermediate sized Bean Geese overlap both of them, and the slightly smaller White-fronted
Goose overlaps extensively the Pink-foot in size. The fact that female geese are somewhat
smaller than their mates adds to the variation, and therefore confusion. In a few cases, DNA
extracted from the bones has been used to confirm their identity (Dobney et al., 2007). The
Whooper and Mute Swan also overlap extensively in size, but are usually morphologically
distinguishable. For instance, the more terrestrial feeding activity of Whooper Swans is
reflected in a broader distal end to the metatarsal bone, which is somewhat longer but more
slender, on average, and the sternum, in particular, is readily distinguished by the cavity for
the extended trachea, reflecting their ability to make trumpeting calls (Figure 1.7).
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Fig. 1.6 Range of auk humeri, to show how sizes differ between relatives. GA Great Auk; G
Guillemot; R Razorbill; P Puffin; LA Little Auk.

Fig. 1.7 Mute (MS) and Whooper (WS) Swan sterna, in oblique anterior view, to show the excavated
keel that houses the enlarged trachea (associated with its trumpeting call) in the Whooper Swan.
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The archaeological record of birds is dominated by the bones of domestic species, ducks,
geese and, especially, Domestic Fowl. Domestic Fowl are ‘gamebirds’ — both a legal and
a taxonomic term — i.e. members of the order Galliformes. Close relatives (grouped in the
family Phasianidae) include the Peacock, Pheasant, and Grey Partridge, also Guineafowl
and Turkey. Not quite so close are their relatives in the grouse family Tetraonidae, including
Red Grouse, Ptarmigan, Black Grouse, and Capercaillie, as well as the Hazel Hen in Europe.
All of these are important food species for humans and other predators, with robust bones
that occur regularly. They are important also archaeologically and historically. Many of the
Phasianidae have been introduced to the British Isles, therefore should give evidence for or
comply with dating. The Tetraonidae show important climatic, ecological, and geographical
replacement, from northernmost Ptarmigan, through dwarf shrub/scrub Red Grouse, wood-
land edge Black Grouse, conifer forest Capercaillie, and deciduous woodland Hazel Hen,
and therefore give evidence of climatic and ecological changes during postglacial times.
This is evidently an important group from which to derive historical data and, as a group,
well represented archaeologically. How easy is it to identify the various species? Fortunately,
there are now a number of manuals that help, though they are not readily available. Domestic
Fowl and Pheasant are quite close in size and morphology, so distinguishing their bones has
attracted attention over many years (Lowe, 1933; Erbersdobler, 1968). Even when their sizes
match (and breeds of Fowl are so variable that size is not a very reliable character), there
are morphological characters that allow most major bones to be discriminated, so long as
they are reasonably complete. The sternum, for instance, a major bone because it carries so
much meat, has a distinctively shaped rostrum or anterior spine, differently shaped precos-
tal processes, and numerous other differences of shape (Figure 1.8). The grouse are even
more different in shape, though Black Grouse and Capercaillie are rather similar to each
other. The cock Capercaillie is much bigger, though the hen is nearer to Black Cock in size
— and occasionally, the two hybridize, just to add to the confusion. Capercaillie are more
likely to be confused, on size, with Peacock or Turkey, but these two also differ in shape
from it, and from each other. The smaller game birds are harder to differentiate reliably. For
instance, Ptarmigan are closely related to Red Grouse, therefore morphologically similar,
and although they are a little smaller, they do overlap in size. Though their metatarsi can
be separated — Red Grouse are bigger — their humeri overlap in size, so that a large one will
be Red Grouse, a small one Ptarmigan, but some in the middle of the size range will not be
distinguishable. The partridges Perdix and (in southern Europe) Alectoris are close enough
in size to these grouse to need careful scrutiny, though differences in shape do separate the
families more readily. The Hazel Hen also falls into this size range, and is particularly close
in size to Grey Partridge, though it differs in detailed shape (Kraft, 1972).

Among other species of particular interest for the study of British birds, Golden Eagle
and White-tailed Eagle are not particularly closely related, so that in addition to size differ-
ences (White-tailed has much longer wings, and therefore wing bones), most bones can be
distinguished morphologically. The metacarpal carries a spiral groove in the Golden Eagle,
whereas the equivalent is straight in the White-tailed Eagle, the articular surface for the
fourth (outer) toe is flat in the Golden but rounded and extends further distally in the White-
tailed Eagle, and the coracoid has a much wider anteroventral corner in the White-tailed
Eagle. One detailed difference is remarkable — some of the toe bones of the White-tailed
Eagle are fused, a very distinctive feature (Figure 1.9). The various falcons form a graded
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Fig. 1.8 Galliform sterna, to show diagnostic differences between species. Relevant anatomical
features are labelled on the small drawing of the Red Grouse sternum in the centre: ai abdominal
incision; ap abdominal process; cf coracoid facet; dpp dorsal precostal process; f foramen; k keel; r
rostrum (manubrium); rf rib facets. The foramen in the rostrum is a characteristic galliform charac-
ter. The enlarged oblique views of the rostrum and dorsal precostal processes highlight their different
shapes and lengths; in Phasianidae (above) the processes are usually longer relative to the rostrum
than in Tetraonidae (below), but are more upright in Guinea Fowl and Peacock. Q Quail; DF Domestic
Fowl; GF Guineafowl; T Turkey; Pe Peacock; Ph Pheasant; GyP Grey Partridge; RIP Red-legged
Partridge. RG Red Grouse; BG Black Grouse; Pt Ptarmigan; C Capercaillie.

|13
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Fig. 1.9 Eagle bones compared. A carpometacarpus: Golden Eagle (GE) has a spiral tendon groove
(tg) on metacarpal 3 which is relatively straight in White-tailed Eagle (WtE). B, C, tarsometatarsus:
more slender, curved laterally, with a smaller trochlea 4 and (C) a rhomboidal, but smaller, hypotarsus
(ht), with a foramen in it, in Golden Eagle. D coracoid with a much smaller postero-ventral angle (pva)
in Golden Eagle. E humerus: has a much deeper but narrower pneumatic fossa (pf) in Golden Eagle.

series, from the large Gyr, through Peregrine to Kestrel and Hobby and the small Merlin,
which can be separated on size reasonably well, though Hobby and Kestrel overlap. The pos-
sible importation of exotic species for falconry could cause further confusion. The broad-
winged Accipitridae are more difficult, because of extensive overlap in size between, for
instance, kites and Hen Harriers, but morphological as well as size differences are dem-
onstrated by Otto (1981) for the fore skeleton and Schmidt-Burger (1982) for the hind limb
bones.

Waders form an interesting though minor (numerically) group of food species, of which
Woodcock is much the most frequent. Because of its distinctive size, it can usually be identi-
fied readily. By contrast, distinguishing Golden Plovers from Grey Plovers is barely possible,
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though the former is much more abundant, more widespread (especially in winter), slightly
smaller, and was subject to specific hunting techniques, so is surely the plover present in
most sites. The Lapwing, which seems to be a similar sized bird, is actually appreciably lar-
ger, in most limb bones, and can be recognized quite readily.

The most difficult group, inevitably, is the passerines. Identifying them as passerines
is fairly straightforward. The humerus, for example, has a complex arrangement of depres-
sions, fossae, at its proximal end on the dorsal side, which among other things hold the wing-
folding muscles. The shaft is straight (not bowed as in, for instance, similar-sized small
waders), and the complex of condyles distally is also distinctive. The metatarsus ends in
three very evenly sized trochleae, whereas in many birds the middle trochlea is larger and
extends well beyond the two side-toes. The difficulty is in distinguishing passerines from
each other. Even the Corvidae, which are so much larger than most passerines, pose prob-
lems in that Rook and Crow overlap substantially in size, as do Jackdaw and Magpie, though
the detailed guide by Tomek & Bochenski (2000) allows better discrimination, on morpho-
logical characters and bone proportions. At least the Raven has a very distinctive size and
morphology, as does Jay at the opposite end of the size range (so long as Nutcracker can
be plausibly ignored; Azure-winged Magpie and Siberian Jay are much smaller). Among
the smaller passerines, distinguishing, say Song Thrush from Redwing, or Blackbird from
Fieldfare or Ring Ouzel is likely to be impossible, or only possible with the best of speci-
mens and a good comparative collection or some additional skill, such as DNA typing. This
would rarely be available, or worthwhile, in an archaeological context. It is though remark-
able how quite subtle size differences can sometimes be detected. Most birdwatchers would
not expect to tell Meadow Pipit from Tree Pipit on size, yet the Tree Pipit humerus is percep-
tibly larger. However, even such an osteologically distinctive species as Swallow overlaps
substantially in size with House Martin.

In summary, distinguishing bones of passerines or waders to family level is usually pos-
sible, genera are usually separable, but specific identification is very tricky; reciprocally,
identifications offered in bone reports should be treated circumspectly (Figure 1.10).

One point inevitably emerges from all these discussions: a reference collection is essen-
tial. Even a partial collection helps considerably to ensure at least the correct assignment of
a specimen to its order. Hence anyone actively involved in identifying bird bones, whether
from archaeological sites or owl pellets, soon finds themselves scavenging corpses from
roads and beaches, asking zoos, bird hospitals, or vets for dead specimens, and hiding
decaying specimens in pots to recover bones later. If a reasonably representative collection
can be assembled, it is often possible to eliminate obviously wrong answers and get close to
aright one. More likely identifications can then be checked at a national museum collection,
perhaps at Tring (where the British Museum (Natural History) collection is housed), at the
Royal Scottish Museum, Edinburgh, or in Cardiff, Dublin, or Belfast. Some local museums
(e.g. Sheffield) and university departments (e.g. Archaeology, Southampton) also have good
collections.

A couple of examples will illuminate this discussion. Back in the 1970s, an excavation at
Abingdon yielded a collection of bird bones that were sent to Don Bramwell, then one of the
few people with experience of identifying bird bones in Great Britain. It included two small-
ish metacarpi with a very distinctive anatomy — that is, they were potentially identifiable —
but which fitted nothing in his quite extensive reference collection. Persevering, he realized
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Fig. 1.10 Size range of a selection of passerine humeri, to illustrate the difficulties of separating
related species. The crosses indicate one standard deviation of the sizes in modest samples (mostly
5-10) of reference skeletons (except only 1 Dipper (D)). Passerines readily divide into a smaller group
(warblers, chats, finches, etc) of 5-25 g body mass, and a larger group (thrushes, larks, starlings)
of 50-110 g, with few species (e.g. Dipper) in between. Within these groups, hirundines (House
Martin HM, Swallow Sw) have short, stout humeri, but overlap. Seed-eaters (Tree Sparrow TS, House
Sparrow HS, Yellowhammer YH) have stouter humeri than insectivores (Great Tit GT, Meadow Pipit
MP, Pied Wagtail, PW). In the larger group, Skylark (Sk) and Redwing (Rg) overlap in size, but the
pneumatic fossae are very shallow in larks, deeper in thrushes. Song Thrush (ST) and Starling (St) are
similar lengths but differ in morphology. Note the complete overlap of Blackbird (B) and Fieldfare (F)
(and Ring Ouzel). Mistle Thrush is distinctively larger. At the opposite end, Goldcrest (G) is indistin-
guishable from Firecrest, and Blue Tit (BT) is likely to overlap other small tits. Wren (W) overlaps
Willow Warbler and Chiffchaff (after Dissaranayake 1992).

that they were very similar to Cormorant and Shag, but much smaller, and he suggested that
they would prove to belong to Pygmy Cormorant; they were sent to Tring, and so it proved
(Bramwell & Wilson, 1979; Cowles, 1981; see p. 92). A more personal example actually
involved an owl pellet analysis, of some Tawny Owl pellets from near Macclesfield. One of
them included a large intact tarsometatarsus, much larger than the usual thrushes or Starling,
which was evidently from a bird weighing about 200 g. What birds of that size might a
Tawny Owl eat? One of the corvids, perhaps Magpie or Jackdaw, seemed most likely, but it
was clearly not a passerine bone. A Black-headed Gull, Lapwing, or Golden Plover? No, it
didn’t match any of them either. The site in question was a wet marshy one, and Water Rail
(too small) or Moorhen (too big) were considered, and on morphology not a Rail anyway.
The problem was left on one side for some weeks, but then a thought occurred. A Kestrel
weighs about 200 g, and sure enough the morphology when checked was exactly right.
Throughout the compilation of records that underlies this book, we have, for the most
part, had to accept the identifications offered by the original identifiers. A few collections
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have been reviewed, most notably by the late Colin Harrison (see especially Harrison, 1980a,
1987a), but many are lost, or at least untraceable, and in any case there are far too many for
all to be re-examined. Some groups would benefit from restudy, and there are some good
PhD research topics suggested by our account. If we can present our review as a working
hypothesis of what we think is known, and stimulate others to challenge it by further study,
we will have succeeded in a major objective.

Problems of dating

Dating can be absolute or relative, direct or indirect. Absolute dates (years in the historical
record) can come from documents and artefacts, or from the specimens themselves. Annual
rings in trees and layers in lake deposits give absolute dates, and they are direct dates of the
layers in question. Bones lying in a lake deposit might be dated indirectly from the layers in
which they lay, though it would be a remarkable event to be able to do so. The best known
way of obtaining direct dates of organic materials, including bones, is radiocarbon dating.
Plants incorporate a small amount of radioactive carbon (**C) in the carbon dioxide they use
to synthesize material, and animals eat these plants. The minute amount of radioactive car-
bon decays with time, such that the amount left after 5,560 years is halved. The rate of radio-
active decay is not affected by temperature, pressure, chemical, or biological changes, so the
rate of decay gives a direct measure of the time that has passed since the plant absorbed the
carbon dioxide. Because the amount of radioactive carbon is so small, it effectively vanishes
after about 40,000 years and the technique cannot be used on older material, but that is
quite long enough to estimate time for the archaeological period, the last 15,000 years or so,
that interests us here. There is a further complication, that the dates provided do not exactly
match calendar years as one goes back in time; at the end of the Last Glaciation, about 10,200
years ago according to the radiocarbon clock, careful analysis of tree rings and other sources
of direct dates suggests that the correct date was more like 11,700 years ago. Radiocarbon
years are usually quoted as ‘years b.p.” (before present), while absolute calendar dates, usu-
ally termed calibrated dates, are quoted as ‘years BP’ or even ‘years BC’ (for which, take off
1950 years, because radiocarbon dating works from a baseline of Ap 1950). We have quoted
the radiocarbon dates, as presented by the original accounts, throughout this account.

There is a further problem with radiocarbon dating, that it is expensive (currently, about
£100 per date), so more frequently relative dates are used. If bones occur in obvious arch-
aeological contexts, a twelfth century castle, perhaps, or a Bronze Age barrow, it is often
sufficient to assign them that appropriate cultural date. In practice, most bones are dated this
way. There are some obvious pitfalls to doing this. Bones might have been dropped into a
ditch that was dug into earlier layers, conferring on them apparent dates that are much too
early. Some deposits, particularly loose scree in cave sites, are rather ‘porous’, so that bones
work their way into earlier layers, or are carried there by burrowing animals such as Badgers
and Foxes. However, for the great bulk of bird bones from conventional archaeological sites,
relative dating works well. For earlier archaeological periods, the time spans are greater,
because cultures changed more slowly (lasted a longer time) (Table 1.1), but the more recent
times, with such very datable artefacts as coins and jewellery, even direct documentary evi-
dence, give more precise dates.
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Table 1.1 Geological and archaeological periods.

GEOLOGICAL AGE
PERIODS Ma
PLEISTOCENE
2
PLIOCENE
5
MIOCENE
23
OLIGOCENE
38
EOCENE Lithornis
54
PALAEOCENE
65
Hesperornis - -
Enaliornis
CRETACEOUS
Ambiortus
Sinornis
135
JURASSIC Archaeopteryx -
194

PERIOD AGE SITES
ka
FLANDRIAN Star Carr,
10 Thatcham
LATE DEVENSIAN 40 Pinhole Cave
MIDDLE DEVENSIAN Kent’s Cavern
EARLY DEVENSIAN Tornewton
120 Cave
IPSWICHIAN Tornewton
130 Cave
WOLSTONIAN Tornewton
186 Cave
PRE-IPSWICHIAN 245
?
PRE-IPSWICHIAN
?
HOXNIAN 400 Swanscombe
ANGLIAN 450
N Boxgrove,
’ Westbury
CROMERIAN 500 ‘West Runton
?
?
PASTONIAN 1800

The geological timescale used to date fossil birds is reasonably familiar, at least in gen-
eral. Birds evolved from small bipedal dinosaurs in the Jurassic period, 194 to 135 million
years ago (Ma). The earliest certain bird, Archaeopteryx, dates to the Upper Jurassic, about
150 Ma (Chapter 2). Birds from the succeeding Cretaceous, 135 to 65 Ma, are known from
Spain, China, Mongolia, and the USA, but are scarce in Britain. Nor are there Palaeocene
(65 to 55 Ma) fossil birds from Britain. However, in the Eocene London Clays, about 54—-47
Ma, a substantial avifauna of some 55 or more species has been found (Feduccia, 1996).
There is then another gap in the British fossil bird fauna, through the Oligocene, Miocene,
and most of the Pliocene, until a few specimens turn up at the top of the Pliocene, about
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Table 1.1 (Continued)

ARCHAEOLOGICAL POLLEN ZONE AGE SITES
PERIODS NAMES years b.p.
POST-MEDIAEVAL
MEDIAEVAL
NORMAN Stafford Castle
1000
SUB-ATLANTIC
SAXON West Stow, Hamwic
ROMAN Colchester, Barnsley
2000 Park, Wroxeter
IRON AGE 2700 Glastonbury, Meare
BRONZE AGE 3500 Burwell Fen
NEOLITHIC SUB-BOREAL Knap of Howar,
Isbister, Quanterness
5500 Dowel Cave
MESOLITHIC ATLANTIC 7000 Port Eynon Cave
BOREAL 9000
PRE-BOREAL Star Carr, Thatcham
10000
LATE PALAEOLITHIC YOUNGER Chelm’s Combe,
DRYAS Ossom’s Cave
11000
WINDERMERE Robin Hoods Cave,
Goughs Cave
14000
OLDER DRYAS 15000

2 Ma. The Pleistocene, the period of the ice-ages, covers the last 1.8 Ma. Because of the
frequent cycles of glacial and interglacial times, a strict chronology is hard to apply in our
latitudes; succeeding ice sheets wiped out the traces of earlier ones, while deposits tend to be
confined to individual sites, and hard to correlate across the country, let alone to elsewhere
in the world. Deep sea cores, which retain a complete record, suggest as many as nine gla-
cial and nine interglacial periods (Shackleton, 1977; Shackleton et al., 1991) but it is hard to
recognize as many as four of each in Britain. A simplified system of Anglian, Wolstonian,
and Devensian (Last) Glaciations, but Cromerian, Hoxnian, pre-Ipswichian, and Ipswichian
(Last) Interglacials separating them, plus the mild Flandrian or Postglacial period in which
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we are living, gives a loose template against which to present the accumulating knowledge
of our early bird faunas (cf. Stuart, 1982; Yalden, 1999).

In Britain, and for this book, the last 15,000 years form the period of most interest,
because the maximum spreading of the ice sheet in the Last (Devensian) Glaciation at about
20-18,000 years ago (20—18 ka) wiped out most biological activity in this country. Our pre-
sent fauna and flora has arrived since then (Chapter 3). Initially, as the ice retreated about
15,000 years ago, in the Late Glacial period, a flora of open-ground species, wormwood,
grasses, sedges and herbs, was able to colonize. By about 12,000 b.p., birch scrub covered
much of southern Britain. Human hunters, of the Upper Palaeolithic (Old Stone Age) cul-
ture, spread into what is now Great Britain, leaving their food remains and stone tools in
caves in places such as the Gower Peninsula in South Wales, the Mendip Hills in Somerset,
and Creswell Crags on the Derbyshire/Nottinghamshire border. However, the climate then
deteriorated again for a short period. Ice caps formed on the Scottish mountains again, and
spread as far as Loch Lomond, so geologists call this period the Loch Lomond Readvance;
it is better known by the archaeologists’ term, the Younger Dryas (because Mountain Avens
Dryas octopetalla is a plant commonly preserved in sites of this age). At about 10,200 b.p.
(probably about 11,700 BP), the climate suddenly improved, to herald the warm Postglacial
period, also known as the Flandrian or Holocene, in which we are fortunate to find our-
selves. This climate change was very rapid: about an 8°C rise in mean summer tempera-
tures in 50 years or less. It took the forest vegetation some 2,000 years to spread back into
Britain, but animals reacted much more quickly. Beetles provide the best documentation
of this, but what information we have of birds, mammals, and indeed humans matches the
evidence from insects. The humans who returned were still hunters, using stone tools, but
of a new culture, the Mesolithic (Middle Stone Age). Their encampment at Star Carr near
Scarborough is one of the first post-glacial sites that is both well dated and informative about
the birds and mammals then living in Britain. As woodland spread back across the land-
scape, lowland Britain may have become too thickly wooded to provide easy hunting con-
ditions, though archaeologists and ecologists are still arguing about this. There must have
been clearings along river valleys and the coast, perhaps more widely. Either way, the fine
flint arrowheads and tiny flakes that Mesolithic people used to barb spears are frequently
found in the uplands, in the Pennines, for example, and they may have hunted deer and
Aurochsen (wild cattle) in the more open glades and woodland edges that surrounded the
less tree-covered uplands. They clearly used coastal sites to gather fish and molluscs, as well
as birds and seals, for instance on Oronsay. Their only domestic animal was the dog, already
domesticated from the Wolf.

As the ice caps had melted in the post-glacial period, so sea level correspondingly rose
to drown the Doggerland that formerly extended across to Germany and Denmark. Probably
this happened by around 8,000 b.p., drowning much coastal foraging habitat and many
Mesolithic sites in the process. About 5,500 b.p., however, the New Stone Age (Neolithic)
culture spread into what were by then the British Isles. This culture originated in the Middle
East, about 9,000 years ago, and spread more quickly westwards through the Mediterranean
areas of southern Europe than northwards. However, it certainly reached the Atlantic and
North Sea coasts by around 6,000 b.p.. We do not know much about the ships used by these
people, but they evidently were competent sailors, carrying not only themselves but their
domesticated livestock, sheep, goats, cattle, and pigs, as well as cereals and other plants to
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sustain an agricultural existence. They arrived in both Ireland and Great Britain about 5,800
b.p. (4,600 BC), and the Mesolithic way of life died out very suddenly. Both the mammal
remains at early Neolithic sites (Yalden, 1999) and analysis of the carbon isotopes in human
bones (which indicate the difference between terrestrial and marine diets) show that these
ancient Britons quickly gave up their hunter-gatherer existence and exploited instead the
new crops and livestock (Richards ez al., 2003). These new farmers slowly cleared some of
the forest, so providing open habitats for farmland birds, creating both open pasture, espe-
cially on the downlands of southern Britain, and cereal fields. By 4,500 b.p., they were creat-
ing large monuments such as Stonehenge in essentially open countryside, more appropriate
for Skylarks than Chaffinches. Their tools though were still made of bone, antler, and espe-
cially flint, as mined for example at Grime’s Graves, in Norfolk, using antler picks. Metal
tools, initially copper and then bronze, were added to their armoury around 4,100 b.p, (about
2,500 BC) and then iron tools appeared about 2,700 b.p. (i.e. about 880 BC). The Celtic peo-
ples, the Ancient Britons, using these iron tools were invaded by Roman peoples tempor-
arily in 55 and 54 Bc, under Julius Caesar, and then more permanently under Claudius in
AD 43. The Romans in turn retreated as their capital was threatened around AD 410, leaving
a Romano-British culture threatened, then displaced in England, at least, by Anglo-Saxon
invasions from northern Germany and Denmark. The Anglo-Saxon society that emerged
from the Dark Ages was itself threatened by Viking invasions in the period Ap 800-1000,
before being subsumed by those Vikings who had settled in Normandy, the Normans, after
AD 1066. The Mediaeval period, covering the thirteenth to sixteenth centuries, and the Post-
mediaeval seventeenth to twentieth centuries, complete the cultural sequence. In Ireland,
which the Anglo-Saxons never settled, the Christian Celtic cultures survived through, des-
pite Viking invasions and settlement, while in Scotland the interactions of Anglo-Saxons
(in the south), Picts, Scots (Celts invading from Ireland), and Vikings (especially in the
islands) produce a more complex chronology than in England. Never-the-less, for the pur-
poses of this account of the bird life of these islands, the succession of cultural periods,
Upper Palaeolithic, Mesolithic, Neolithic, Bronze Age, Iron Age, Roman, Anglo-Norman,
Mediaeval, and Post-mediaeval, provides us with the broad timescale we use here to describe
and evaluate the changes in bird faunas. Most archaeological sites, and the bird remains con-
tained in them, can be allocated at least to these broad periods.

Sources of bones

Bones are poorly preserved in acid sands or peats, better preserved in limestone caves or the
silts of flood plains. Some early bird specimens come from maritime clays, and some of the
earliest Pleistocene archaeological sites (Boxgrove, Swanscombe) are in coastal or riverine
gravels. Most of the Late Glacial sites are caves in limestones, particularly in Carboniferous
Limestones of the Mendip Hills of Somerset, the equivalent outcrops of Devon and South
Wales, including the Gower Peninsula, and in the Peak District, shared between Derbyshire
and Staffordshire. Permian (Magnesian) Limestones at Creswell Crags on the Derbyshire/
Nottinghamshire border have also yielded important evidence. Post-glacial history is more
usually represented at conventional archaeological sites, such as the Mesolithic camp site at
Star Carr, the Iron Age village at Glastonbury, and the famous Irish eighth century site of



22| THE BIRD IN THE HAND...

O Pleistocene [
m Late Glacial

© Mesolithic

® Neolithic 4
A Bronze .
A Tron

# Roman

@ Saxon/Norman

o Mediaeval

0O Post-mediaeval |

@ Undated

%)

& a

Fig. 1.11 Map of archaeological sites yielding bird bones: heavily clustered in England, thinly
sampled in Ireland, Man, Scotland and Wales, but note the strong sample of Orkney sites. Older
(Pleistocene/Late Glacial) sites are mostly cave sites, so clustered in limestone areas.
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Lagore. With the Roman settlement, many of the best faunas come from excavations of con-
ventional castles, villas, and other buildings. The Anglo-Saxons seem to have abandoned the
cities that the Romans built, living at least initially in small farmsteads such as West Stow.
As their population increased, they too developed towns, and the excavations of Ludenwic
(London) and Hamwic (Southampton), not to mention the important series of excavations
at Eoforwic/Jorvik (York), have given us much useful information about bird life of those
times. With the Norman invasion came another episode of castle-building, and excavations
of, for example, Launceston, Stafford, and Wakefield Castles have also provided extensive
bird faunas. In analysing these faunas, we have a data base of over 9000 records (8,953 as
of 17 March 2004, when we started writing, with about 200 added since). These identify a
species at a site and age/layer, from 740 sites, mostly archaeological sites but including the
Pleistocene sites from gravels and caves. The most abundant record comes from England
(594 sites), because most archaeological and cave sites are there, but Ireland (27), Man (four),
Scotland (80, including 19 on Orkney, two on Shetland and nine in the Hebrides) and Wales
(28) are also represented, as are the Channel Isles (with just four sites) (Figure 1.11).

Conclusions

Most larger bones of larger species of birds can be recognized reliably, though access to
a good reference collection is invaluable. The relevant manuals are also important aids.
Species in more diverse groups are more difficult to identify reliably; conversely, identifi-
cations offered in published literature, including this book, need to be accepted with some
caution. For the most part, we have had to accept the identifications offered by the original
describers, there being simply too many for us to have checked them all. Dating is usually
achieved by reference to the archaeological context, which in turn requires that the excava-
tion was carefully conducted. In many cases, only larger bones were extracted and identified.
On the one hand this is convenient, as the larger species are also more readily identified, but
on the other, the result is a double bias against the record of the smaller species, particularly
the passerines: these are difficult to identify, and their remains are only reliably recovered if
the sediments from archaeological excavations have been sieved.
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2
The early history of birds in
Britain and Europe

Archaeopteryx

Despite all the fossil collecting that has gone on since Archaeopteryx lithographica was
first found, in 1861, it is, still, a very clear candidate for the title ‘the earliest bird’. This
famous example of a non-missing link, from the Solnhofen area of southern Germany, is
now known from nine specimens, all dated to the Upper Jurassic period about 150 Ma
(million years ago). The first skeleton to be described, the one in the Natural History
Museum, London, is the type specimen, and shows much of the plumage but has a broken
skull and a partially scattered skeleton. The Berlin specimen, the second one (1877), is a
more complete skeleton, albeit somewhat crushed, and has an even better preserved plum-
age. The little fifth skeleton, known as the Eichstatt specimen (the town nearest to where
it was found, and where it is now housed) barely shows any feathers, but has a better pre-
served skull. The fine-grained limestones in which Archaeopteryx was preserved show the
feathers of the wings, including the clearly distinct asymmetrical primary feathers of the
hand and the more symmetrical secondary feathers of the arm, much as in modern birds.
However, the tail, an elongate dinosaur-like organ, also carries feathers, arranged in pairs
down its length and quite unlike the shortened fan of modern birds. Also unlike modern
birds are the claws on the three fingers, the teeth in the beak, and the much less special-
ized skeleton (free metacarpals in the hand, simple ribs, a short dinosaur-like coracoid). It
has been suggested that Archaeopteryx would have been described, from its skeleton, as
a small dinosaur were it not that the imprints of the feathers were also preserved. This is
perhaps a slight exaggeration. The hind toe, for instance, is turned back to oppose the three
longer front toes, allowing it to perch in the way modern birds do. No dinosaur has such
an arrangement. And while the skull bears teeth, it has the enlarged brain case and slender
jaws of a bird, not the heavy skull of a dinosaur. The pelvic girdle is also very distinctive,
with a very odd, two-pronged, ischium, not much like that of modern birds but not exactly
like the equivalent dinosaur bones either (Figure 2.1).

While its anatomy is well described (Elzanowski, 2002a), much debate surrounds the
life style of Archaeopteryx and its significance for interpreting both the ancestry of birds
and their subsequent evolution. Though its humerus is much longer than that of a Magpie,
its wingspan is similar, about 55 cm for the Berlin specimen, and its body length suggests a
similar size to a large Brown Rat Rattus norvegicus, so it probably weighed about 250-300 g
(Yalden, 1984; Elzanowski, 2002a). (The different fossils are themselves different sizes;
the bones of the London specimen are about 10% longer than the Berlin example, and it
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Fig.2.1 Archaeopteryx. Reconstructed skeleton (after Elzanowski 2002, Yalden 1984) and an impres-
sion of Archaeopteryx in gliding flight. Note teeth, clawed fingers, long bony tail, opposable hind toe.

perhaps weighed 470 g, about the size of a Rook.) Not only are the primary and second-
ary feathers distinct, but they are asymmetrical, distal vanes narrower than proximal ones,
and the feather shafts are curved, characters that only make sense if the wings were used
in flapping flight. The asymmetrical vanes mean that the feathers close against each other
on the downstroke, and open up on the upstroke, while the curved shafts produce the same
effect (Norberg, 1985). However, the details of the rather simple rib cage and pectoral gir-
dle indicate a much less refined muscular and respiratory system than in modern birds,
so it is equally sure that flight was neither as prolonged or as manoeuvrable as in modern
birds. Probably, it was adequate to allow Archaeopteryx to scramble and flap away from
predators, in the way that young gamebirds can use their wings to escape predators long
before they can fly properly (Elzanowski, 2002b). The claws on its hand are very narrow
and sharp, like the claws of woodpeckers, and it could have used them to scramble up tree
trunks or rocks (Yalden, 1985). Its hind claws were also quite sharp, though less so than
the claws on the hand, and while they could also have been used for climbing, it seems
possible that Archaeopteryx spent some of its time foraging for insects on the ground or
among rocks, as well as in bushes. Its long hind limbs certainly suggest some ground for-
aging, though it could not run fast enough to take off from the ground without flapping,
so probably had to scramble up to a height and then fly, gaining flying speed in the way
that many birds and bats do, by dropping away from a branch or small cliff (Elzanowski,
2002b).
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Cretaceous birds

No other birds are known, from Europe or anywhere else, in the Jurassic, but a range of Lower
Cretaceous birds has now been described, from China, Mongolia, and Spain. Collectively
covering about 30 million years, from about 140 to 110 Ma, these birds show a variety of
advances in their structure, compared with Archaeopteryx. Most of them have tails shortened
into a pygostyle, suitable for carrying a fan of feathers. The claws on their hands are reduced
to vestiges or lost completely. Their coracoids become taller, robust bones as in modern birds,
and the large sternum, with the keel to carry the flight muscles, becomes evident. They lose
their teeth, and so acquire the toothless beak that is so characteristic of all modern birds (and
nearly all fossil birds, too). The different genera of Lower Cretaceous birds show these vari-
ous modern characteristics appearing in an irregular or mosaic pattern, as though several
different lineages of birds were evolving better flight mechanisms in parallel. For example,
Jeholornis from north-east China still has a long tail, and a very Archaeopteryx-like pelvic
girdle, but has a pillar-like coracoid and very few teeth; it seems to have been an early seed-
eating bird, given that over 50 ovules of a plant called Carpolithus are preserved in its stom-
ach. The contemporaneous Sinornis, also from China, and the slightly later Iberomesornis
from Spain, a tiny bird about the size of a Great Tit, have a pillar-like coracoid and an odd,
elongate pygostyle in combination with a rather primitive pelvic girdle, remnant finger claws
and teeth (Figure 2.2). Another Chinese bird from the Early Cretaceous, Confuciusornis, is
more advanced in having a toothless beak, like modern birds, but retains the long clawed
fingers of Archaeopteryx, and has an elongate pygostyle. All these share the opposable hind
toe of perching birds, but another contemporary Chinese bird, Chaoyungia, while retain-
ing a toothed beak, has a reduced hind toe, like modern wading birds, and shows the earli-
est keeled sternum. Its forelimb and pectoral girdle were essentially modern, albeit with a
reduced claw on at least the third (longest) finger. The recently described Hongshanornis
appears to be a very early relative of the modern birds; coming from the Early Cretaceous of
Inner Mongolia, it has a toothless beak, remnant claws on its fingers, but long hind legs that
suggest a wader-like ecology (Zhou & Zhang, 2005). It is evident that the early Cretaceous
birds show a remarkable diversity of advanced and primitive characters, with much paral-
lel evolution towards a modern flight apparatus. Ambiortus, from the Early Cretaceous of
Mongolia, about 130 Ma, is probably the oldest bird known to have a modern flight skeleton,
with fused carpometacarpus, large sternum and keel, and an extended coracoid with the
pulley system for the wing-raising muscles. Interestingly, it retains a claw on its third finger
(Kurochkin, 1985). Its skull is not known.

There is a scatter of bird fossils throughout the Cretaceous, though not enough to give us
a coherent story, yet, of the evolution of modern birds. The earliest fossil bird from Britain
is from the earliest period of the Upper Cretaceous, from the Greensand at the base of the
Chalk in Cambridgeshire, and about 100 Ma ago. Named Enaliornis by Seeley in 1876, it
is known from a scatter of bones, possibly from different sites, including three brain cases,
part of a pelvic girdle, femora, tibiotarsi, and tarsometatarsi (Galton & Martin, 2002).
While insufficient to provide a complete description, they indicate a bird about the size of
a pigeon, but, from the hind limb bones, evidently a seabird related to the later, and much
better known, Hesperornis. Hesperornis is one of two famous toothed birds from the Upper
Cretaceous, about 80 Ma, the other being Ichthyornis. They were described in 1880 from
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Fig. 2.2 A selection of Lower Cretaceous birds. Iberomesornis comes from Spain, Hongshanornis
from Inner Mongolia, and the others from N.E China. Note the mosaic nature of evolutionary change
represented here. Jeholornis retains a long tail, Hongshanornis has a modern-looking pygostyle, and
the other three have an odd-looking elongate pygostyle. Iberomesornis has lost its finger claws, but
retains teeth, as does Sinornis. Iberomesornis, Sinornis and Hongshanornis have a tall, modern-type,
coracoid (after Hou et al. 1996, Sereno & Cheggang 1992, Zhou & Zhang 2002, 2005).

remarkably complete skeletons found in the Niobara Chalk, a marine deposit in Kansas,
which also produced such reptiles as mosasaurs, ichthyosaurs, and plesiosaurs. Hesperornis
regalis was a large bird, the size of an Emperor Penguin, and clearly flightless, as indicated
by the tiny wings and flat, keel-less, sternum. However, it had large hind limbs with flat-
tened, streamlined, foot bones that probably, in life, bore lobes like grebes (rather than webs
like penguins). Unable to stand upright, it must have slid along the ground, like divers. The
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lower bill carried about 30 small recurved teeth along its length, while the upper bill had
the front half toothless and about 15 teeth further back, in the maxilla. A number of other
genera and species of Hesperornithidae have been described from Late Cretaceous deposits
in North America, Sweden, Russia, and even Antarctica, though not (so far) from Britain.
Ichthyornis was a much smaller bird from Kansas, about the size of a tern, with a powerful
flight musculature, as indicated by the large keel on the sternum and the prominent crest on
the humerus, where the flight muscles attach. Like Hesperornis, it had teeth the length of the
lower bill, but the upper bill is not fully known so it is uncertain whether it too was partially
toothless. Since its original discovery, it too has been reported widely from North America,
from Antarctica, and from Belgium (Dyke ef al., 2002). These toothed birds clearly belonged
to widespread, successful groups of fish-eaters.

Cretaceous-Tertiary transition

However, the end of the Cretaceous, marked by the disappearance of mosasaurs, dino-
saurs, pterosaurs, ichthyosaurs, and ammonites, also saw the demise of these toothed birds.
Indeed, there is very little Cretaceous evidence of the birds that did survive into the Tertiary.
Some possible ‘transitional shorebirds’ have been described from the Lance Formation,
the latest Cretaceous in North America. These are specimens, usually isolated bones, that
seem to share characteristics of Stone Curlews with those of some much later Eocene fos-
sils that show a mixture of wader (charadriiform), duck (anseriform), and ibis (ciconiiform)
characteristics (Feduccia, 1995, 1996)). Some possible primitive relatives of the ratites and
tinamous are also present (ratites include the flightless Ostrich, Rhea, Emu, and Cassowary,
which share a flat, raft-like sternum; their primitive sort of palate anatomy, termed palaeog-
nathous, is shared with the tinamous of South America). It seems likely that these two groups
provided the avian survivors of the Cretaceous extinctions, but they are not well preserved.
This is, however, a subject of much current controversy. While the palaeontological record is
characterized by a scarcity of evidence for the birds that must have been present during the
transition from Cretaceous to early Tertiary times, the molecular evidence strongly suggests
that many lineages of modern birds were already present. Thus palaeontologists strongly
believe that there was a very rapid, explosive, evolution of birds in the Palacocene, as the few
surviving lineages (ancestral types of wader/duck and ratite/tinamou) evolved into the ances-
tors of the modern orders within the earliest 10 Ma or so of Palacocene time (e.g. Feduccia,
1995; Benton, 1999). Molecular ornithologists contrarily argue that the extensive differences
between the genes of modern birds, coupled with the time that was likely to be needed to
evolve those differences, mean that the modern orders must have been founded anything
between 100 and 160 Ma, well back in the early Cretaceous (e.g. Cooper & Penny, 1997). On
this interpretation, several lineages must have been present in the Late Cretaceous, and sur-
vived the period of extinction at 65 Ma, yet have left no fossil evidence of their Cretaceous
existence. This controversy is worth some further examination.

Genetic evidence has been invaluable in discerning genetic relationships between bird
species and groups. Basically the reasoning is very simple. The DNA sequence from any
species differs by some small percentage from that of any other species. If three species are
compared, for the same gene, the two with fewest differences are, obviously, more closely
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related than either is to the third species. Moreover, a bigger difference has presumably
evolved over a longer period. Genetic evidence has shown, for instance, that the various sea-
birds recognized as penguins, shearwaters, albatrosses, and divers (loons) are more closely
related to each other than to other orders of birds, and, more surprisingly, are actually rela-
tively recent, more derived groups. Traditionally, they had been regarded as more primitive,
that is, an early radiation. Even traditional, morphologically and palacontologically based,
ornithologists are willing to accept this new judgement of their relationships. The contro-
versy starts with trying to assign dates to the times of divergences. It is not possible to do
so without reference to some palaeontological time marker. It is also necessary to assume
that the rate of genetic change has been constant over some time period since a divergence.
Palaeontological time markers are usually the earliest distinct fossil of one or other lin-
eage: considering say anseriform—galliform divergence, the earliest definite duck or game-
bird would indicate that these two had diverged from their presumptive common ancestor.
If swans and geese were to differ from ducks by 5% of their DNA codes, and we think the
earliest fossil swan is 10 million years old, then a difference of 50% between ducks and hens
would imply that they diverged 100 million years ago. An alternative time marker is some-
times used, the dates by which continents, carrying particular bird groups, are known to
have separated, by continental drift. For example, kiwis only occur in New Zealand, which
is believed to have separated from Australia in the Late Cretaceous about 82 Ma, so the
18.4% difference between kiwis and emus, their nearest living relatives, must have devel-
oped over about 82 Ma.

In assigning dates to their phylogeny, Cooper & Penny (1997) take a date of 70 Ma as
the occurrence of the earliest diver, but this identification is considered very doubtful by
others (Feduccia 1996); the relevant specimen may well be a hesperornithid. In that case,
the earliest diver is probably Colymboides anglicus from the Eocene London Clays of the
Thames estuary, only about 53 Ma. Because it is accepted that this seabird group was a late
divergence in bird phylogeny, taking such an early date for this divergence as 70 Ma obvi-
ously pushes the dates of divergence of other, even earlier evolving, bird groups well back
into the Cretaceous. There are similar problems with using the movements of continents
to estimate divergence times. Implicit in the suggestion that kiwis and emus diverged 82
Ma is the assumption that their common ancestor was already flightless, so had to be car-
ried on the diverging continents as they drifted apart. Other evidence shows, however, that
flightlessness, and the anatomical features that characterize it, can evolve very quickly in
birds. If a flighted kiwi ancestor flew to New Zealand, and then lost its ability to fly, it could
have done so much more recently than 80 Ma. A different approach to the apparent absence
of early fossils of modern bird groups is taken by Benton (1999), trying to reconcile the
palaeontological and genetic evidence. He points out that the gaps in the known record of
fossil bird lineages in the Tertiary can be used to estimate the likely size of the gap before
the earliest known occurrence of that lineage. On this basis, for example, the earliest known
examples of swift (55 Ma), nightjar (55 Ma), and owl (58 Ma) lineages, in combination with
the subsequent time gaps observed in their lineages, indicate likely earliest dates (with 95%
probability) of 62 Ma, 67 Ma, and 63 Ma respectively. In other words, nightjars, with the big-
gest gaps in their subsequent history, might have evolved in the latest Cretaceous, and thus
survived through the Cretaceous—Tertiary extinction of 65 Ma, but probably did not, and
it is very unlikely that the other two groups did so. A more direct analysis of the Mesozoic
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(mostly Cretaceous) bird record (Fountaine et al., 2005) demonstrates that it is a perfectly
good one— enough species are known, and many of the specimens themselves are complete
enough— to demonstrate that these known birds really do not belong to any of the ‘modern’
bird groups. Nor are any decent fossils of modern (neornithine) groups known from the Late
Cretaceous. Perhaps, as the molecular scientists argue, the relevant species existed only in
parts of the world from which there is little or no fossil record. More likely, as the palaeon-
tologists argue, they don’t exist because modern groups had mostly not yet evolved; what
fossils there are, and their Palacocene descendants, seem to have been waterbirds of some
sort (Dyke et al., 2007a). Palaeontologists also argue that the assumption of a molecular
clock running at a constant rate does not apply to the early stages of modern bird radiation. It
is evident that both molecular and direct fossil evidence have much to contribute still to this
debate, and it will be an active area of research and discussion for the next decade.

Tertiary birds

Not only are there scant remains of modern type birds in the Late Cretaceous, but nor
are there many bird specimens from the succeeding 10 million years of the Palacocene.
However, in the succeeding Eocene, important and diverse faunas from five sites (and a
scatter of specimens from additional sites) give us early glimpses of the radiation of modern
birds (Mayr, 2005). The earliest of these major faunas, from the Fur Formation in Denmark,
dates to just above the Palaecocene/Eocene boundary, about 54 Ma. This is a small fauna,
but contains some exquisitely preserved bird skeletons, many of articulated bones preserved
‘in the round’, including even soft tissues and feathers. The fauna includes about 30 species,
though many are not yet described or named (Lindow & Dyke, 2006). There are primitive
gamebirds, waders, parrots, mousebirds, trogons, and swifts, as well as possible owls, rails,
and coraciiforms (roller/kingfisher/hoopoe relatives). Among the best preserved is Lithornis,
a flying bird with the primitive (palacognathous) palate seen in ratites and tinamous. The
next fauna in age, also from the Lower Eocene at about 53 Ma, comes from the London
Clay around the Thames Estuary, at various sites including the Isle of Sheppey and The
Naze, in Essex, and equally in the Hampshire Basin along the south coast from Dorset to
Sussex and on the Isle of Wight (Harrison & Walker, 1977; Steadman, 1981; Dyke, 2001).
More than 50 species are recorded. Mostly these are represented by isolated bones, but they
too are preserved uncrushed. Many of them are referable to modern families, though oth-
ers belong to extinct families that show characters intermediate between two modern ones,
and a few belong to entirely extinct groups. Primitive members of the nightjar, stone cur-
lew, falcon, hawk, duck, bustard, owl, roller, wood-hoopoe, cuckoo, turaco, and mousebird
families are present, along with, for example, a galliform Paraortygoides radagasti that
cannot be placed in any of the four modern galliform families (Megapodidae, Phasianidae,
Numididae, or Cracidae (Dyke & Gulas, 2002)). Mostly the birds are small or very small,
and the fauna as a whole seems a strange mixture of what we would now regard as tropical
forest birds (wood-hoopoes, mousebirds, trogons, turacoes, parrots) and more likely inhab-
itants of a European landscape (divers, petrels, ospreys, auks). One major group is signifi-
cantly absent: although small birds are preserved, there seem to be no passerines. One partial
metacarpus, Primoscens, was named as such (Harrison & Walker, 1977), but it is difficult
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to distinguish passerine metacarpals from those of woodpeckers (Benton & Cook, 2005),
and primoscenids turn out to have zygodactyl feet (two toes opposing two toes) like wood-
peckers (Lindow & Dyke, 2006). The London Clay fossils are mostly small fragmented
specimens, sometimes a few associated bones and usually nicely preserved in the round, but
hard to interpret. The faunas from the slightly later sites of the Green River in Utah (about
50 Ma) and the famous Messel oil shales near Darmstadt in Germany (about 49 Ma) are very
similar, though their fossilization is very different. The Green River fauna, laid down in fine
silt, contains birds that are well-preserved, often complete, skeletons. It includes at least 39
species from 14 or 15 orders, including an early frigate bird Limnofregata, an owl, a swift,
an oil-bird, various rail relatives, mousebirds, coraciiforms (kingfisher/bee-eater/roller rela-
tives) and, best known, the wading duck Presbyornis (Feduccia, 1996). The Messel fauna is
remarkable because whole body fossils are preserved in oil shales, sometimes with plum-
age and gut contents, albeit the skeletons tend to be crushed flat. Among about 30 species
described so far are a swift Scaniacypselus, a primitive hoopoe Messelirrisor, kingfisher
Quasisyndactylus, parrot Psittacopes, nightjars, rails, a galliform Paraortygoides like that
from the London Clay, woodpeckers, and mousebirds. A predator, Messelastur, is closer to
owls, but probably also related to Falconiformes. Surprisingly, in a European context, is a
swift-like hummingbird ancestor Parargornis (Mayr, 2000, 2005). Both the variety of these
Eocene faunas and the genera present are very similar across all four sites, and detailed stud-
ies are often enhanced by comparing, say, flattened whole body specimens from Messel with
broken but uncrushed specimens from the London Clay. However, the primitive Lithornis
seems to be absent by the Middle Eocene (e.g. at Messel), and may be a Cretaceous survivor
that finally died out as modern groups stated to evolve.

The biggest fauna of all is the famous fauna from the quarries in the phosphorites at
Quercy in south-west France, rather later in time, ranging from Upper Eocene to Upper
Oligocene, or from about 40 to 35 Ma. Specimens have been collected from those quarries
since at least the 1860s, and are still being collected. Some 90 or more species are reported,
though many of the names are old, and much needed revision may reduce their number, but
at least 25 families are represented. The fauna shares some features of the earlier Eocene
faunas, including some genera; there are numerous coraciiforms, nightjars, swifts, and owls,
some trogons, mousebirds, cuckoos, rail relatives, a heron, hawks, cathartid (now American)
vultures, waders, and gamebirds. The later faunas include a more modern element as well —
some phasianid gamebirds, and perhaps one extant genus (an avocet Recurvirostra sanc-
taeneboulae); most importantly, from the Upper Oligocene, about 25 Ma, comes the first
passerine reported from Europe. In the succeeding Miocene, passerines become more
diverse although, being mostly small, rarely numerous.

The place and timing of the appearance of passerines has been a topic of much discus-
sion and controversy. In the modern fauna, some 60% of the 9,500 bird species are passer-
ines, and their current diversity has led some to question the reality of their earlier absence.
Such a diversity ‘must’ have required a long time to evolve, is the argument. Both on their
anatomy and their molecules, passerines are certainly a distinctive group (Slack et al., 2007).
Characteristically, they are small; the Raven and the Australian Superb Lyre-bird Menura
novaehollandiae are exceptionally large, about 1 kg in weight, but most are in the range of
10-100 g. Among their anatomical characteristics is a perching foot, with a strong hallux
(big toe or hind toe) opposing the three main toes; many have the complex syrinx, which
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is correlated with them being songbirds. It seems very likely that they originated in the
southern continents, perhaps in Australia, as the earliest fossil passerine comes from Eocene
deposits there (Boles, 1995). Moreover, molecular analysis of modern passerines confirms
that the more primitive passerines come from southern continents, the relics of the giant
southern continent Gondwanaland, which split up in the Cretaceous. The most isolated and
genetically primitive are the few members of the riflemen, family Acanthisittidae, confined
to New Zealand (Ericson et al., 2002; Slack et al., 2007). The Suboscines, the passerines
that are not also songbirds (Oscines), occur principally in South America and South-east
Asia (India was also part of Gondwanaland) (e.g. tyrant flycatchers Tyrannidae, broadbills
Eurylaimidae, pittas Pittidae). The more primitive of the Oscines (including the lyre-birds)
are also found in Australia. It looks as though the more advanced, oscine, passerines only
extended their range to northern continents during the Oligocene (Barker et al., 2002). The
beautifully preserved Messel birds, often at least as small as modern passerines, leave lit-
tle doubt that passerines were absent from Eocene Europe. The London Clay and Quercy
faunas emphasize that conclusion (Blondel & Mourer-Chauvire, 1998). The earliest passer-
ines from Europe come from the Early Oligocene of Germany and France, though not yet
fully described. The analysis of some partial tarsometatarsals from the Middle Miocene
of France and Germany adds some convincing detail (Manegold et al., 2004). These are
preserved well enough to reveal details of the canals for the tendons of the foot as they
pass the ankle, through a bony bridge called the hypotarsus. Most modern passerines show
six enclosed canals in the hypotarsus, but the New Zealand Acanthisittidae have only two
enclosed canals; one of these Miocene fossils has only one canal, another has three. These
indicate that the passerines then in Europe did do not belong to any of the modern families
of European passerines (Manegold et al., 2004).

Pleistocene birds

As cooler climates developed, from the Late Oligocene about 30 Ma, the tropical-looking
birds characteristic of the Eocene and earlier Oligocene European faunas retreated to Africa.
Most of Britain was submerged under shallow seas through the Miocene, so bird (and mam-
mal) faunas are absent. From elsewhere in Europe, Miocene avifaunas show that passerines
were becoming the dominant land-birds, and many extant genera appear. The fossil record
of birds in Britain recommences in the later Pliocene, about 2 Ma, and in the Pleistocene,
roughly the last 1.8 million years. This was a period in which successive, increasingly more
severe, cold (glacial) periods, interrupted by briefer warm (interglacial) periods, determined
the fauna and flora of northern latitudes, including our islands. From the end of the Pliocene,
we have a very few bird bones from the Red Crags, clays laid down under shallow marine
conditions now exposed in a few places along the Suffolk coast. Most notable is the remnant
of an albatross, originally named Diomedea anglica, for albatrosses are usually thought to
be southern hemisphere birds (Harrison & Walker, 1978b). A tarsometatarsal from Foxhall,
Suffolk with one associated toe bone constitutes the type specimen, now in Ipswich Museum.
A partial right ulna from the earlier Pliocene Coralline Crag of Orford, Suffolk and a partial
tibiotarsus from Florida were the only other known elements, but recently another, com-
plete, right ulna and partial humerus were recovered from the Norwich Crag near Coverhithe
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(Dyke et al., 2007b). In size they are all close to Royal Albatross D. epomophora, but about
5% smaller; in shape they are closest to the Short-tailed Albatross D. albatrus of the Pacific,
though appreciably larger. The availability now of a complete wing bone and a complete leg
bone gives an index of their relative lengths. The legs are relatively rather longer than in typ-
ical Diomedea, and along with D. albatrus and its relatives, D. anglica is now assigned to
a different genus, Phoebastria, containing the Short-tailed Albatrosses of the North Pacific
(Dyke et al., 2007b). The genus has evidently a very shrunken modern range. Along with the
albatross is Cepphus storeri, related to the Black Guillemot C. grylle and its Pacific relatives
C. columba and C. carbo, and perhaps ancestral to all three (Harrison, 1985).

Another gap, of perhaps a million years, elapses before the next glimpse of our bird
fauna, from the Cromer Forest Beds, exposed at numerous coastal sites such as West
Runton, Norfolk. By this time, however, modern species are present. From deposits of the
Pastonian interglacial, a temperate period about 400 ka (thousand years ago) comes a small
fauna, including Bewick’s Swan, Mallard, Buzzard Buteo sp. (Common B. buteo or Rough-
legged B. lagopus?), Guillemot, and Razorbill (Harrison, 1985). This could be a present-day
wintering bird fauna, but one additional species would be a very unlikely visitor now to
East Anglia: the first record of Eagle Owl Bubo bubo from Britain also comes from these
deposits. It indicates a smaller form than the current northern European Eagle Owl, compa-
rable in size with the present North African race B. b. ascalaphus.

A glacial period with no recorded bird fossils separates this from the fauna of the next,
Cromerian, interglacial of about 350 ka. The Upper Freshwater Beds along the north Norfolk
coast, especially at West Runton, have yielded an extensive fauna (unsurprisingly, given
their name) of aquatic birds, including Cormorant, Whooper Swan, and Greylag Goose.
Moorhen and Green Sandpiper are present. Dabbling ducks (Mallard, Teal, and Wigeon),
diving ducks (Red-crested Pochard, Goldeneye, Tufted Duck, and Pochard), and saw-bills
(Smew, Red-breasted Merganser) have been identified, along with a thick-legged Eider that
is perhaps an extinct species (Somateria gravipes). Somewhat improbably, there also appears
to be Mandarin, an Oriental species of oak woodland (Harrison, 1985). Other species that
show disjunct distributions, notably the Azure-winged Magpie (found now in southern
Spain and Portugal but otherwise in China and Japan), indicate that this is not an impos-
sible occurrence. Some genera of mammals inhabiting oak woodlands, such as hedgehogs
Erinaceus and wood mice Apodemus, show similar disjunct distributions. One may suspect
that there was, in earlier times, a continuous belt of deciduous woodland stretched across
the Palaearctic from Atlantic to Pacific, a belt that is now broken by the intervention of the
arid interior of central Asia. The Cromerian avifauna is not confined to wetland species.
Passerines of oak woodland include Blackbird, Song Thrush or Redwing, Nuthatch, Starling,
and Jay. This could almost be the tick-list from a wetland in temperate oak woodlands in
East Anglia today, though the Mandarin, Red-crested Pochard, and the Eider would look
rather out of place. Another small fauna from Ostend, Norfolk, also includes Red-crested
Pochard, along with Pochard and Common Scoter, and a fourth species that is another exotic
eastern element, a Junglefowl Gallus europaeus (Harrison, 1978). There are other species of
Gallus recorded elsewhere in Europe in earlier times; Gallus beremendensis from the Late
Pliocene or Early Pleistocene of Hungary (Janossy, 1986), and another from the Pliocene of
France (Mourer-Chauvire, 1993), but these are much earlier in time than the British speci-
mens, and it is not clear whether they are directly related, even the same.
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The cooling indicating the end of the Cromerian Interglacial and the approach of the next
(Anglian) Glacial is marked, perhaps, by the presence of Red-throated Diver and Common
Scoter at Mundesley, further south round the Norfolk coast (Harrison, 1985).

Another small but significant avifauna has been described from the important archaeo-
logical site of Boxgrove. This site reveals the earliest evidence yet for human habitation of
Britain. It is now some 12 km north of the Sussex coast, inland from Bognor, but was then
much closer to the sea. The open campsite was sited just in the shelter of a low chalk cliff-
line, and the humans were represented not only by abundant stone tools, hand axes made
from the local flint, but a single leg bone (tibia) as well. The birds present have been iden-
tified, sometimes tentatively, as cf. Whooper Swan, Greylag Goose, Mallard, Widgeon, cf.
Garganey, Teal, Tufted Duck, Goldeneye, Grey Partridge, Moorhen, a medium-sized wader,
perhaps Woodcock or Golden Plover, Black-headed Gull, cf. Kittiwake, Great Auk, Tawny
Owl, Swift, cf. Robin, cf. Hedge Sparrow and Starling (Harrison & Stewart, 1999). Most of
these are only represented by one or two bones, hence the tentative identifications, though
the Mallard is well represented, by 38 or so bones. In particular, the Great Auk, perhaps
the most notable in this list, is only indicated by the proximal end of a right humerus, but
this is one of the most distinctive bones of a very distinctive species. It is significant, too, as
probably the earliest record of this unfortunate species anywhere in the world. It is not too
easy to detect either the environment or the manner in which these bones arrived on site, but
wetlands nearby seem to have been a good hunting ground for the early Britons. They were
certainly hunting the larger mammals at this site (horse, rhinoceros, deer, elephant), whose
bones bear the cut marks of their flint tools, but there are no such direct clues on the bird
bones to show that the birds too were hunted (Roberts & Parfitt, 1999). Perhaps they were— it
is difficult to see how else the Great Auk might have arrived— but they might just have been
using the freshwater lakes that would undoubtedly have been important to both the humans
and their prey. The Swift was probably nesting in crevices in the chalk cliffs and hunting
over the water.

The evidence from the small mammals, in particular, suggests that Boxgrove represents
a later phase, another interglacial, than the Cromerian, but earlier than the Hoxnian or Great
Interglacial (Yalden, 1999). There is no direct evidence from the vertebrate faunas of the
intervening glacials that must have separated these interglacials, and the next bird faunas
come from Swanscombe in Kent, East Farm, Barnham, in Suffolk, Cudmore Grove, Essex,
and Hoxne itself, all of Hoxnian age. Swanscombe produces the largest bird fauna of this
interglacial (Harrison, 1979, 1985; Parry, 1996). It includes Cormorant, Shoveler, Common
Scoter, Goldeneye, Red-breasted Merganser, Osprey, an Eagle Owl as large as the modern
European form, Wood Pigeon, Garden Warbler, and Serin. From Barnham, Stewart (1998)
records unspecified dabbling duck Anas sp. and other ducks, probable Wood Pigeon, and
Redwing/Song Thrush. Hoxne itself seems to have yielded only the remains of a duck;
the rather larger fauna from Cudmore Grove has not yet been described (J. Stewart, pers.
comm.).

From the Wolstonian Glacial, or perhaps the very end of the Hoxnian, as the climate
got colder, at Swanscombe, Harrison (1979, 1985) lists possible White-fronted and Barnacle
Geese, Common Scoter, and Capercaillie, probably a hen. A much larger fauna comes from
the lower levels, the Glutton Stratum, of Tornewton Cave in Devon, 10 km inland from
Torquay. This includes Black Stork, Shelduck, Goosander, Kestrel, and a large Eagle Owl.
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Particularly interesting is a Crossbill Loxia sp., which could be Scottish L. scotica, Parrot
L. ptyoptsittacus or, quite likely, the common ancestor of both of them. Somewhat more
incongruous is apparently a red-legged partridge, described as a new species Alectoris sut-
cliffei because it is smaller than the extant species of Alectoris, and was perhaps adapted to
cooler conditions.

There is some difficulty in assessing bird faunas of the next interglacials, because what
has traditionally been supposed to be one interglacial, the Ipswichian, is now considered
to be two or three such warm periods (Currant, 1989; Yalden, 1999). One, which might be
termed informally the Pre-Ipswichian, is characterized by a lack of Hippopotamus: the Bear
Stratum and Otter Stratum of Tornewton Cave, with a bird fauna including Shelduck, Brent
Goose, and Goosander, might well belong here. White-tailed Eagle was also present in the
Bear Stratum, and was probably the predator responsible for bringing the waterfowl into the
cave (Harrison, 1987b; Stewart, 2002a).

The true Ipswichian Interglacial, characterized by the presence of hippopotamus in its
mammal faunas, is known from sites such as Trafalgar Square, Peckham, and Brentford in
London; Barrington, Cambridge; Victoria Cave near Settle, Yorkshire; Joint Mitnor Cave
and the Hyaena Stratum of Tornewton Cave, Devon. Only the last of these has an avifauna
as well. It includes Brent Goose, Ruddy and Common Shelduck, Wigeon, Kestrel, Skylark,
Tree Pipit, Starling, and Raven (Harrison, 1980b). Two other caves, on the Gower Peninsula
of South Wales, also yield bird fossils of this age. Bacon Hole has Cory’s Shearwater, Bean
Goose, Red Kite, Hobby, Turnstone, Golden Plover, Dunlin, Razorbill, Skylark, Swallow,
Wheatear, Blackbird/Ring Ouzel, Starling, and Carrion Crow; Minchin Hole nearby con-
firms Dunlin, Razorbill, Skylark, and Starling (Harrison, 1987b). Assuming that the waders
were wintering birds from the nearby shore, the Red Kite, Hobby, and particularly nesting
Cory’s Shearwater indicate a somewhat southern fauna, commensurate with the well-known
occurrences of such southern mammals as Hippopotamus, Fallow Deer, and Spotted Hyaena
in faunas of this age. There are a few bird fossils of this age from the London area as well,
though not from the classic mammalian sites: Smew, Junglefowl, and Coot from Crayford,
Kent; Cormorant, Mute/Whooper Swan, Greylag, and Red-breasted Goose from Gray’s,
Essex; Mute/Whooper Swan, White-fronted and Greylag Goose, Mallard, and Crane from
Ilford, Essex; Mallard from Uphall, Essex, and Gadwall from Waterhall Farm, Hertfordshire
(Harrison & Walker, 1977). Most of these species seem unremarkable, but the Junglefowl is
either an eastern species or an intrusive specimen of much later date. Only the distal end of a
radius, not the most distinctive of bones at the specific level, was recorded. The Crane from
Ilford also deserves discussion. Harrison & Cowles (1977) identify this as a representative of
a now extinct European Crane, Grus primigenia, larger than the Common Crane Grus grus,
closer in size to, though distinguishable anatomically from, the Sarus Crane G. antigone of
India. This species has been reported from various sites of Late and Post Pleistocene date,
including Iron Age Glastonbury and King’s Cave, Loch Tarbet on Jura, as well as sites in
France, Germany, and Mallorca, and has been much discussed (e.g. Harrison & Cowles,
1977; Northcote & Mourer-Chauviré, 1988). One notion is that it filled a now vacant niche,
of a larger crane alongside a smaller one, seen elsewhere in the world (e.g. the Whooping and
Sandhill Cranes G. americana and G. canadensis in North America). However, it is more
likely that the size range of G. grus has been underestimated — males are anyway bigger than
females, and the species was apparently larger in the past (Stewart, 2007a; Driesch, 1999).



THE EARLY HISTORY OF BIRDS IN BRITAIN AND EUROPE | 37

324
4
30 v
4 o
28- v v "
’é 4 v vy VY
E 261 Y
£ | ¢ ey o v ':Vv
S 24 oo %
& t oty "o 7
O ] ¥, egi® O
=0l ¢ LH LA % ®
2 ot T, e
1° %° ]
204 e
1 e
18 T T T T T T T T T 1
100 110 120 130 140 150
CMC Length (mm)

Fig. 2.3 Size of the carpometacarpal (inset) in the Common Crane Grus grus (solid dots), the Asian
Sarus Crane G. antigone (triangles) and fossil specimens from Europe (circles) which include the
putative extinct European Crane G. primigenia. The size ranges of the two modern species overlap,
and the fossil specimens range across the two. Where the sex of modern specimens is known, it is
indicated; note that males are larger than females, and it is likely that the large fossil specimens were
large males of Common Crane (after Driesch 1999, Stewart 2007a).

Driesch (1999) and Stewart (2007a) plotted the lengths of the few available bones of arch-
aeological Grus from western Europe against the available modern specimens of G. grus
and G. antigone (Figure 2.3). There is in any case a substantial difference between females
and larger males, which makes the species very variable. The plots do indeed suggest a lar-
ger size range for archaeological specimens, overlapping both modern G. grus at the lower
end of the size range and G. antigone at the upper end. In that case, G. primigenia cannot
readily be distinguished from, and should probably be included within, G. grus. The few
Pleistocene specimens, in particular, are larger than the material from archaeological sites,
and, just as for many mammals (Davis, 1981), it looks as though its size declined as the cli-
mate ameliorated. Larger size is well known to confer advantages to many species in severe
climates, so long as adequate food sources are available; it allows accumulation of greater
fat reserves, a wider size range in food and a relatively lower rate of heat loss (through a rela-
tively lower surface/mass ratio). An alternative possibility, with some evidence to support it,
is that cranes in former southern breeding populations, now extinct, may have been larger, or
at least included larger birds (Stewart, 2007a).

The Last Glaciation

The most recent glacial period is known as the Devensian in Great Britain, the Weichselian
in northern Europe, the Wiirmian in Alpine Europe, and the Wisconsinan in North America,
to avoid the assumption that these are necessarily the same period in all these places.
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Table 2.1. The birds listed from the Late Devensian of Pinhole Cave, Creswell Crags, Derbyshire
(Jenkinson 1984, Bramwell 1984). Both dating and identification would be worth checking for many
of these records, though some (e.g. Demoiselle Crane, Alpine Swift) have been confirmed.

Black-throated Diver Demoiselle Crane Woodlark Great Tit
Grey Heron Moorhen Crag Martin Long-tailed Tit
White Stork Lapwing Swallow Nuthatch
Bewick’s Swan Ringed Plover Meadow Pipit House Sparrow
Brent Goose Grey Plover Starling Tree Sparrow
Barnacle Goose Golden Plover Waxwing Chaffinch
Greylag Goose Turnstone Jay Brambling
White-fronted Goose Snipe Magpie Bullfinch
Pink-footed Goose Curlew Nutcracker Hawfinch
Mallard Whimbrel Jackdaw Greenfinch
Wigeon Greenshank Rook Linnet
Teal Knot Crow Pine Grosbeak?
Garganey Skua sp. Raven Crossbill
Ruddy Shelduck Common Gull Dipper Rose-breasted Grosbeak
Tufted Duck Black Guillemot Wren Corn Bunting
Common Scoter Puffin Hedge Sparrow Snow Bunting
Goosander Stock Dove Blackcap
Golden Eagle Wood Pigeon Wheatear
Rough-legged Buzzard Tengmalm’s Owl Whinchat
Goshawk Short-eared Owl Redstart
Osprey Tawny Owl Robin
Merlin Barn Owl Ring Ouzel
Kestrel Hawk Owl Blackbird
Red Grouse Alpine Swift Redwing
Ptarmigan Kingfisher Song Thrush
Black Grouse Lesser Spotted Mistle Thrush

Woodpecker
Grey Partridge Skylark Fieldfare

Nevertheless, it is increasingly clear that they are contemporary, different names for the
same event, which began about 70,000 years ago. As the Last Glaciation, there is more evi-
dence for faunas of this age than for earlier glaciations, evidence of which has often been
obscured by the later ones. Moreover, there is enough detail to show that it was a period of
fluctuating climate, not uniformly cold, but colder in some phases than others.

The earliest evidence of cooling comes from sites such as Banwell Bone Cave, Somerset
and the Reindeer Stratum of Tornewton Cave (assigned by Currant & Jacobi (2001) to a
Banwell Bone Cave mammal assemblage). Birds from Tornewton include Teal, Willow/Red
Grouse, Ptarmigan, Little Bustard, Skylark, Fieldfare, Starling, and Carrion Crow (Harrison,
1980b). This is clearly the fauna of an open unwooded countryside. The Little Bustard might
seem out of place to those who expect to see it on birdwatching trips to Spain or Portugal.
However, its modern range extends far into the southern steppes of Russia, a cold open envir-
onment in winter, suggesting that it was a perfectly appropriate species for this fauna.

A slightly warmer phase, an interstadial within the Devensian Glaciation, is well recog-
nized from its mammal faunas, often characterized by the presence of Spotted Hyaena— many
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cave sites seem to have been hyena dens, and they may well have accumulated bones of
other species in the caves. Currant & Jacobi (2001) select the Lower Cave Earth of Pin Hole
Cave, Creswell Crags, on the Derbyshire/Nottinghamshire border, as representative of this
period. Dated hyena bones, from 42 ka to 23 ka, just within the range datable by “C, sug-
gest a time frame for this period. Extensive bird faunas that probably belong in this phase
include White-fronted Goose, Mallard, Goosander, Common Scoter, Ptarmigan, Goshawk,
Rough-legged Buzzard, Demoiselle Crane, Turnstone, Snipe, and Raven. However, there is
an enormous bird fauna recorded from this cave, including many other waders and passer-
ines, 98 species in all (table 2.1, from Jenkinson, 1984). Unfortunately, although they were
excavated very carefully in the 1920s by Armstrong (1928), the complex nature of climatic
changes during the Devensian were not then fully appreciated, and it is hard to interpret the
species list in ecological terms. For instance, there are obviously northern species such as
Hawk Owl, Tengmalm’s Owl, Nutcracker, and Waxwing, as well as those already listed,
mixed with such obviously southern species as White Stork, Alpine Swift, and Kingfisher
(Jenkinson, 1984; Bramwell, 1984). It is not easy to conceive of these all being members of
the same fauna, even allowing for the southward migration of northern species in winter. It
seems likely that the birds represent at least two subfaunas combined, one from a warmer
phase when waters did not freeze in winter, the other from a colder phase.

Perhaps contemporary cold faunas come from Kent’s Cavern, Devon, including Shag,
White-fronted Goose, and Snowy Owl (Harrison, 1987b), and Windmill Cave, Brixham,
with Common Shelduck and Common/Rough-legged Buzzard (Harrison, 1980b). The small
mammals of this time are well known to include both Collared and Norway Lemmings
(Dicrostonyx, Lemmus) as well as the northern voles Microtus oeconomus and M. gregalis.
Thus the presence of raptors and owls is highly appropriate, but it is odd that this seems to be
the only record of Snowy Owl for Britain, as the species is well recorded, even abundant, in
Europe, for instance in France (Mourer-Chauviré, 1993) and Hungary (Janossy, 1986), dur-
ing the Last Glaciation.

The coldest phase of the Devensian, when the ice cap extended as far south as the Gower
coast in the west and the north coast of Norfolk in the east, was a time when there was lit-
tle biological activity even in southern Britain. A few mammal bones have been dated to
this period, about 20-15,000 years ago, for example the Arctic Fox from Castlepook Cave,
County Cork at 19,950 b.p. and the Woolly Mammoth at 20,380 b.p. and Collared Lemming
at 20,300 b.p. in the same cave (Woodman et al., 1997). There are probably no bird fossils
from this period, and one might imagine that the bird fauna would have been a sparse one—
perhaps resident Ptarmigan, breeding Snowy Owls, with Little Auks, geese, and northern
waders in the summer. Essentially, little or none of the present breeding bird fauna (or indeed
mammal fauna) of Britain is likely to have survived here then, so providing a clean slate for
recolonization in the Late and Post-Glacial periods.

Continental Europe

If it is true that Britain, and other northern parts of western Europe (especially Scandinavia,
which was also covered under an ice sheet), had little or none of their present bird fauna dur-
ing the glacial maximum, that fauna must have been pushed south into warmer latitudes.
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Classical theory has supposed that Iberia, southern Italy, and perhaps the Balkan penin-
sula acted as refuges for more northern species during the glacial maxima. Given that there
were several glacial-interglacial cycles during the Pleistocene, the repeated retreat to and
expansion from these refuges should also have played a part in the speciation of modern
birds (and other animals and plants). For example, it has been suggested that Hooded Crows
Corvus cornix represent a population that retreated to and differentiated in Iberia, while
Carrion Crows C. corone retreated to the Balkans. There are several quite complex argu-
ments wrapped up in this apparently simple and very plausible notion. The account just
given of birds in Britain during the Pleistocene is notable for the increasing familiarity of
most of the species and their combinations as faunas. A few genuinely extinct species cer-
tainly were present in the Pliocene and early Pleistocene, and this is much more evident
elsewhere in Europe (e.g. in France and Hungary; Mourer-Chauviré, 1993, Janossy, 1986)
than in Britain, where equivalent faunas are missing. These earlier forms seem to be ances-
tral to modern species, for instance precursors of Raven (Corvus antecorax), Black Grouse
(Tetrao partium), Hazel Hen (Bonasia preaebonasia), and Capercaillie (Tetrao praeurogal-
lus) (Mourer-Chauviré, 1993). By the middle Pleistocene, there are perhaps the early Gallus,
Grus primigenia if that is real, Alectoris sutcliffei and the Thick-legged Eider Somateria
gravipes but most birds seem to belong to modern species; at the very least, they cannot
be readily distinguished from modern species (Stewart, 2002b). Birds do not seem to show
the relatively rapid evolutionary changes that the mammals, particularly the voles and lem-
mings, show during the late Pleistocene as they adapted to the more severe conditions. One
species does seem to show some change: the Eagle Owl of the earlier period was smaller,
and seems to have evolved into the larger form now found in Europe by the Devensian. It
has been suggested that owls are relatively sedentary, and becoming larger would be an
appropriate strategy for a large owl, but that most birds would respond by migrating rather
than evolving (Harrison, 1987b). Grouse too are largely sedentary, and it has been suggested
that they likewise evolved a larger size, and an ability to live on a coarse diet (conifer nee-
dles, heather, bilberry, buds, and catkins of deciduous shrubs), during the Pleistocene, as a
response to increasingly severe weather and the appearance of boreal habitats (Drovetski,
2003). But if most birds from earlier in the Pleistocene were of familiar species, it is hard
to argue that isolation in southern Europe during the last glaciation contributed to their dif-
ferentiation. They must have evolved rather earlier, perhaps during the Late Miocene and
Pliocene.

Molecular evidence, of the sort already discussed in relation to the origins of the mod-
ern orders of birds, has also been applied to the question of when modern species evolved.
This too sometimes suggests that modern species split from their common ancestors much
further back than the Last Glacial. However, the black and white flycatchers, Ficedula
hypoleuca, F. albicollis, F. semitorquata, and F. speculigera, differ from each other by
about 3% of their mitochondrial DNA; on the basis of the molecular clocks suggested earl-
ier, this does imply a separation about 70 ka (Saetre et al., 2001). This indicates separation
at the beginning of the Devensian glaciation, which would certainly have restricted these
woodland species to southern refuges. The three European species have overlapping breed-
ing distributions, but are ranged north-west to south-east, Pied Flycatcher F. hypoleuca
in the west and north, Collared F. albicollis across the centre, and Semicollared F. semi-
torquata ranging eastwards from the Greece to the Caspian Sea and beyond (Figure 2.4).
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Fig. 2.4 Ficedula flycatcher distribution and phylogeny. The Red-breasted Flycatcher (RBF) is used
to root the phylogeny of the black/white flycatchers. The Semi-collared Flycatcher (SF) is the most
distinct, samples from Greece (G) and Armenia (A) clustering together. The geographically isolated
Atlas Flycatcher (AF) is slightly more distinct from the Pied Flycatcher (PF, from both Spain (S)
and Czechoslovakia (C)) than the Collared Flycatcher (CF) whose ranges overlap (based on Saetre
et al. 2001).

More importantly, only F. hypoleuca occurs in the Iberian peninsula, while F. albicollis
is the only species in Italy, and F. semitorquata is the only one in the Balkans and the
Caucasus. It seems likely that these represent their Devensian refuges. F. speculigera, gen-
erally regarded as a local population of the Pied Flycatcher, is genetically as distinct from
it as is the Collared Flycatcher, and deserves recognition as the Atlas Flycatcher. It presum-
ably has been confined to North Africa, its current and perhaps past range, by the existence
of its relatives to the north.

Another interesting and converse example is offered by the Crossbills Loxia sp. Their
identification has been confused and much discussed. The smallest species, the Two-barred
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Fig. 2.5 Crossbill distribution and phylogeny. Ecologically, there are clearly 3 forms (species?) in
Scotland, and peaks in their bill sizes (right) are well matched to two populations of larch-feeding
Common Crossbills (C) and pine-feeding Scottish Crossbills (S), with a large tail of bigger specimens
(but no peak) that match Parrot Crossbills (P) elsewhere in Europe. However, the molecular phylogeny
(left, based on mitochondrial DNA, which evolves quickly and usually reveals relationships between
close relatives) is a complete mix which fails to show any difference between these three, though the
Two-barred Crossbill (TB) is well separated (after Piertney er al. 2001, Marquiss & Rae 2002).

Crossbill L. leucoptera, which specializes on feeding on larch cones, a relatively soft food
source, is not taxonomically difficult nor controversial, but the taxonomy of the larger Red
Crossbills, which feed on the harder cones of spruces and various pines, is more problem-
atical. In Europe, the smaller Common Crossbill, which feeds particularly on spruce, is
usually recognized as L. curvirostra while the larger Parrot-billed Crossbill, concentrat-
ing on pines, is usually recognized as L. pytyopsittacus. However, populations of supposed
L. curvirostra Crossbills in southern Europe, for instance in Mallorca and North Africa,
feed on pines. Importantly, so do the resident Crossbills in Scotland, of intermediate size,
recently considered to be a full species, L. scotica, and therefore the only endemic bird spe-
cies in Britain. An alternative taxonomic view is that these larger-billed southern isolates are
actually forms of pytyopsittacus, not curvirostra or scotica. The fossil records, reviewed by
Tyrberg (1991b), show Crossbills in southern Europe from the Middle Pleistocene, includ-
ing the record from the Wolstonian of Tornewton Cave (?curvirostra) already mentioned,
and from Grotte de Lazeret in southern France (?pytyopsittacus). In the Last Glacial, pine
was certainly confined in Europe to south of the Alps and Pyrenees, and there are records of
Crossbills (identified as both curvirostra and pytyopsittacus) in southern Europe at this time.
Spruce was probably confined further east, in the Carpathians or around the Black Sea, and
perhaps curvirostra was in fact restricted there, or further east, as well. As Tyrberg remarks,
it is possible to envisage two scenarios for the present occurrence of Crossbills in Europe.
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One would suggest that each species occurred in separate southern refuges during the Last
Glacial, and spread north with the spread respectively of pine and spruce, pytyopsittacus
from Iberia or Italy, curvirostra from the Balkans or Caucasus, meeting in Scandinavia, but
leaving large-billed forms isolated in North Africa, Mallorca, and Scotland. The alternative
is that one variable species occurred throughout southern Europe during the Last Glaciation,
but competition increased as spruce became more common and favoured the smaller curvi-
rostra forms. The larger billed forms would have been replaced in much of Europe, leaving
large-billed isolates of pytyopsittacus stock in various places where pine woods survive, and
also pushing the development of even larger bills in Scandinavian pytyopsittacus. Tyrberg
predicted that molecular evidence should be able to resolve these hypotheses. If the first is
true, pytyopsittacus, scotica, and the Mediterranean forms should be closely related to each
other, but more distant from curvirostra. On the second hypothesis, there might be little
genetic difference between any of the Crossbills. In fact this has now been investigated, and
there is no genetic difference between the three ‘species’ (Piertney et al., 2001). Although
they behave ecologically as three good species, even in Scotland where all three are present
after Crossbill invasions (of small-billed curvirostra), they cannot be distinguished genet-
ically. What appear to be morphologically good examples of each ‘species’ are totally con-
fused in a phylogenetic tree (Figure 2.5), and although the Red Crossbills differ from the
Two-barred Crossbill by about 44% in their mitochondrial DNA (suggesting an evolutionary
split about 22 Ma, in the Miocene), the others show no difference. Genetically, they are not
good species, not, at least, on the basis of the genes so far sampled. It is not surprising that
ornithologists struggle to discern the taxonomic relationships of the various isolated popula-
tions or, indeed, to identify them in the field.

A further complication to this suggested history, that woodland birds survived in south-
ern woodland refugia, is the evidence now available on the nature of those southern refuges.
Older maps, for instance as reproduced by Moreau (1972), suggested that deciduous wood-
lands, of the sort now present in much of western Europe, survived at the maximum of the
Last Glaciation in southern Spain, Italy, and Greece, so that the present-day woodland bird
faunas would have been living there too. Increasingly, evidence from analysis of the pollen
grains preserved in deposits of that age suggest that there was little or no woodland even in
those southern refugia at 18,000 years ago. Trees such as oak, hazel, alder, and beech cer-
tainly did occur in these areas, but they were present only as scattered groves in sheltered
locations, in what was generally a steppe or savanna environment (Adams & Faure, 1997).
Birds might have retreated further south, into North Africa, an option not available to mam-
mals and other terrestrial species, but the glacial maximum was not only cold, it was also
a very dry time. The Sahara was at least as extensive as it is now, on modern estimations,
and the Mahgreb was probably host only to a maquis-like Mediterranean scrub, not wood-
land. The conclusion seems to be that what we have supposed to be the refugia in southern
Europe are likely to have been unsuitable for the modern European woodland fauna. In that
case, where were the woodland birds? Molecular evidence from various small mammals
strongly suggests that most of them had retreated much further east, to the region around
the Black Sea, or even the Caucasus Mountains. Pollen analysis also suggests that woodland
persisted in these south-eastern refuges— the only deciduous woodland for ‘Europe’ sug-
gested by Adams & Faure (1997) is along the Black Sea coast of Turkey, running across to
the Caucasus (Figure 2.6).
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Fig. 2.6 Last Glacial vegetation in Europe, about 18,000 b.p., interpreting the evidence of pollen
grains. Most of N Europe was covered in ice sheets (horizontal shading). The nearest deciduous
woodland (black) was along the S shore of the Black Sea, though there was semi-arid scrubby temper-
ate woodland (darkest stipple) S of the Alps and Carpathians. Most of Europe was covered in open,
tundra or steppe-like, vegetation (stippling) (after Adams & Faure 1997).

So far, there is only a little direct evidence of bird faunas from these southern regions
to support any of this theorizing. Two cave sites in southern Italy, Grotta Romanelli and
Grotta del Santuario della Madonna a Praia a Mare, dated by '“C to Late Glacial times,
12,000-9000 b.p., well after the Glacial maximum, have faunas dominated by Little
Bustard, with Great Bustard also well represented, and with large numbers of geese, pre-
dominantly White-fronted, Brent and Bean Geese. Woodland birds are largely absent;
other indicators of open conditions include both Choughs (Red-billed and Alpine) and two
Sandgrouse (Pin-tailed Pterocles alchata and Black-bellied Pt. orientalis) (Tagliacozzo
& Gala, 2002). The predominance of birds of open conditions, and of cold climates, is
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striking, for such southern sites. In Hungary, the extensive bird fauna of 68 species from
the Glacial Maximum at Pilisszanto Rock Shelter (Janossy, 1986) is overwhelmingly domi-
nated by Willow Grouse and Ptarmigan, with 2960 and 3112 bones respectively. There
were much smaller numbers of Black Grouse (101 bones), and no other species contributed
even 30 bones. Other indicators of open conditions include Golden Eagle and Snowy Owl,
but a few bones of woodland species are also present— Great Spotted Woodpecker and Jay,
for example— so there must have been small groves of trees in the area. In France, along
the north side of the Pyrenees, Clot & Mourer-Chauviré (1986) report from Late Glacial
(Wiirm 4) deposits Diver (Black-throated or Great Northern?), Sooty Shearwater, Mute
and Whooper Swan, White-fronted and Greylag Goose, Mallard, Teal, Shoveller, Pochard,
Ferruginous Duck, Long-tailed Duck, Velvet and Common Scoter, Smew, Goosander and
Red-breasted Merganser, Griffon, Monk and Bearded Vulture, Golden Eagle, Common
and Long-legged Buzzard, White-tailed Eagle, Sparrowhawk, Goshawk, Peregrine, Hobby,
Kestrel, Merlin and Eleanora’s Falcon, Willow Grouse, Ptarmigan, Black Grouse and
Capercaillie, Grey Rock and Barbary Partridge, Quail, Crane, Water Rail, Corncrake,
Little Auk, Wood Pigeon, Stock and Rock Dove, Snowy and Eagle Owl, Swift, and numer-
ous passerines, including both Alpine and Red-billed Choughs, Raven, Snow Finch,
Fieldfare, Ring Ouzel, Blackbird, and others. This certainly looks like a fauna of open
rocky ground, in a cool climate, well to the south of its current range; the most abundant
species, which include Snowy Owl, Willow Grouse, Ptarmigan, and Alpine Chough, cer-
tainly indicate this. The aquatic species, which were not confined to the Mediterranean end
of the Pyrenees, also have a northern caste. Similarly, in Crimea, the commonest species
in the Glacial fauna of Adzi-Koba are Grey Partridge, Alpine Chough and Song Thrush,
with Willow and Black Grouse, Calandra and Crested Lark , Hawk Owl and Short-eared
Owl, Red-footed Falcon, and Kestrel all suggesting rather open conditions, certainly not
full woodland, though Hawfinch, Jay, Magpie, and Blackbird, like Black Grouse and Song
Thrush, imply at least scrubby woodland in the area (Benecke, 1999). The southernmost
faunas come from various caves on Gibraltar, of Late Glacial date: they include breeding
Velvet and Common Scoter (juvenile bones of both), which suggest northern species breed-
ing far to the south of their present range, but also such southern or woodland species, pre-
sumably exploiting the glacial refuge, as Griffon Vulture, Lesser Kestrel, Rock and Stock
Dove, Wood Pigeon, ?Tawny Owl, Alpine Swift, Common/Pallid Swift and Azure-winged
Magpie, as well as Eagle Owl, Jackdaw, and Red-billed Chough (Cooper, 2005). The
Azure-winged Magpie is much the most interesting species here: not only does its presence
this early, and in the expected glacial refugium (Cooper, 2000), confirm that it was indeed
native (not a Portuguese Mediaeval introduction), but genetic evidence has since confirmed
the distinction of Iberian from Asian populations (Fok et al., 2002), a good example of
palaeontological and genetic evidence supporting each other.

If the glacial periods saw temperate faunas pushed south into refuges in the Mediterranean
region, or south-east towards the Black Sea, the interglacial periods must similarly have seen
the species that breed on the tundra pushed northwards into very small northern refuges. It is
believed that both the Hoxnian and Ipswichian Interglacials were warmer than the present,
Flandrian or Holocene, period. In that case, tundra must have been even more restricted than
now, and broken into smaller patches (Kraaijeveld & Nieboer, 2000). It is suggested that the
species and subspecies of various waders and geese reflect this fragmentation of range. For
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Fig. 2.7 Dunlin subspecies and phylogeny. The molecular phylogeny separates off the N Canadian
(C) populations (Calidris alpina hudsonia) as the most distinct, then splits Siberian/Alaskan from
European (with Greenland) populations. Within the former, Alaskan (A, C. a. pacifica), Beringian
(B C. a. sakhalina) and N Siberian (S, C. a. sibirica) forms are distinct, but the various supposed
European forms (E, C. a. schinzii, C. a. arctica, C. a. arcticola) are not separable from nominate
C. a. alpina (after Wenink et al. 1996).

example, the three populations (now species) of Golden Plover now have a roughly continu-
ous circumpolar distribution, but probably owe their separation to Eurasian Golden Plover
Pluvialis apricaria being isolated on the tundra of central Europe during a glacial, Pacific
Golden Plover P. fulva being isolated in the tundras of southern Siberia, and American
Golden Plover P. dominica being isolated south of the Canadian ice sheet in the tundra of
the American plains. During the interglacials, small areas of tundra in, respectively, northern
Siberia, eastern Siberia, and northern Canada, would have hosted these diverging species,
enforcing their evolving distinctions. Similar splits in range could have produced the subspe-
cies of Bar-tailed Godwit, Brent Geese, and other northern species. The best documented spe-
cies, for both morphological and mtDNA distinctions, is the Dunlin, Calidris alpina (Wenink
et al., 1996; Kraaijeveld & Nieboer, 2000). The Canadian form C. a. hudsonia differs by
3.3% in its DNA, suggesting that it became isolated from the Palaearctic forms about 225 ka,
in the Pre-Ipswichian Interglacial (Figure 2.7). The European C. a. alpina differs by 1.73%
from Siberian forms, suggesting a divergence about 120 ka, in the Ipswichian Interglacial.
The three subspecies from central Siberia (C. a. centralis), eastern Siberia (C. a. sakhalina),
and Alaska (C. a. pacifica) differ by 1.05-1.18%, suggesting divergences about 71-80 ka,
around the end of the Ipswichian or beginning of the Wurm Glaciation. Interestingly, within
the European C. a. alpina group there are three apparent subspecies (C. a. alpina, C. a.
schinzii, C. a. arctica), which can be recognized by their measurements, but which show no
genetic differentiation. These are presumed to be Postglacial divergences, associated with
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restriction to their respective present breeding grounds in northern Scandinavia/Russia, the
Baltic and Spitzbergen/north-east Greenland areas.

Conclusions

The earliest bird, Archaeopteryx, was a contemporary of the pterosaurs, the flying reptiles, in
southern Germany 150 Ma. It was very reptile-like in its skeleton, but its feathers, arranged
much as in modern birds on its wings, leave no doubt that it could fly. During the subse-
quent Cretaceous period, birds from various parts of the world, including Spain, Mongolia,
and China, show skeletons more like those of modern birds, shortening their tails, losing
teeth and finger claws, and gaining the keeled sternum and tall coracoid that house the flight
musculature needed for strong flight. By the end of the Cretaceous, however, there is little
evidence for any of the modern orders of birds, which only appear in the early Tertiary, in
the Eocene of Denmark, Britain, Germany, and the USA. A tropical bird fauna of early rela-
tives of many modern orders occurs in the London Clay of this time, but there is then a gap
in the fossil record of birds in Britain until the end of the Pliocene and the Pleistocene. By
this time, modern genera and species are evident. The fluctuating climate of the Pleistocene
period saw warm interglacial faunas alternating with cold glacial faunas, and must have
caused substantial changes in range. Evidence of changes in DNA, and of modest evolu-
tionary changes, produced subspecies and closely related species, in response to the ranges
being split by climatic-induced change, but little evidence of the substantial evolutionary
changes as shown by the contemporary mammals (where new genera and species of voles,
lemmings, and elephants characterize different stages of the Pleistocene). It looks as though
birds mostly responded to the changing climate by moving, rather than evolving (though the
more sedentary owls and grouse may have changed size or diet). It is not clear whether migra-
tory habits evolved during this time, as well, but it seems very probable, particularly for spe-
cies that breed in the high arctic, such as geese and waders. Harrison (1980c) suggested that
the appearance of Corncrake and Whimbrel remains in Bed 1 at Olduvai Gorge, Tanzania,
dated back at about 1.9-1.7 Ma, imply that the long-distance Palaearctic—African migration
system was already a feature of bird biology long before the more severe Pleistocene gla-
ciations conspired to push temperate birds southwards or eastwards out of Europe. Longer
northern feeding periods in summer might have attracted northwards movements in spring,
and the shorter feeding periods of winter might have pushed them south in autumn, even if
temperatures were not severe enough to enforce this. More fossil records from Africa are
needed to strengthen these conjectures.
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3
Coming in from the cold

The Last (Devensian, in Britain; Wurm, in the Alps) Glaciation ended in a period of oscil-
lating climate that took some 5,000 years, from 15 thousand years ago (ka) to 10 ka, to settle
into the post-glacial warm climate, and temperate habitats, that now characterize western
Europe. At about 15 ka, as the ice caps of the glacial maximum melted, a fauna and flora
typical of northern tundra moved into Britain: open vegetation with Reindeer, lemmings,
and Woolly Mammoths feeding on it. Continued warming led to a period of birch scrub,
at least in southern Britain, in which more southern species such as Red Deer and Aurochs
made a short-lived appearance, though Wild Horse and Reindeer were probably still the
most abundant large ungulates; this warmer period is termed the Windermere Interstadial
(because it is well indicated in the muds of Lake Windermere). Then, about 11 ka, the climate
reverted to being much colder; tundra vegetation returned, a small ice-cap reformed over the
Scottish Mountains, and lemmings and Reindeer reappeared to dominate the fauna, along
with some steppe species such as Steppe Pika Ochotona pusilla. Known as the Younger
Dryas to archaeologists, as the Loch Lomond Readvance to geologists, and Pollen Zone I11
to the palynologists, this colder phase was probably responsible for the final extinction in
the British Isles (Great Britain, Man, and Ireland) of the Giant Deer (Irish Elk) Megaloceros
giganteus. At about 10 ka, however, a final warming, and an increase in mean July tempera-
tures of about 8°C in 50 years, saw the end of the Last Glaciation and the beginning of the
present Flandrian Interglacial, otherwise referred to as the Postglacial or Holocene period.

The Windermere Interstadial saw Human hunters of the Upper Palaeolithic culture
established in many cave sites in southern and central Britain. So far as we know, they
did not reach Ireland or Scotland. It seems likely that they hunted principally Wild Horse,
Reindeer, and Mountain Hare (Campbell, 1977; Charles & Jacobi, 1994), but the cave sites
they occupied have also given us some evidence of the bird life. The Younger Dryas was
probably too cold for Humans to survive here, or they were so sparse that they left little
evidence of their presence. As the climate warmed in the Postglacial, Humans quickly
returned, but now of the Mesolithic culture, using a more refined armoury of stone tools that
included tiny flints, microliths, that were probably used to make barbs on spears. They did
spread into Scotland and Ireland; they too were hunter-gatherers, but the Reindeer and Wild
Horse quickly died out, and the Mesolithic hunters pursued instead Red and Roe Deer, Elk,
Wild Boar, Aurochs, and Beaver. Their hunting activities collected birds as a small part of
their food supply, and the shoreline and lakeside sites which they occupied have left us a
reasonably coherent account of the changing avifauna during these rapidly changing times.
These Late Glacial and Mesolithic faunas mark the beginning of the present avifauna of
Britain. Moreover, they suggest what species we ought to have in the absence of later human
interference, so they merit examination in detail.
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Late Glacial birds

The Late Glacial sites that have been excavated include some of the classic cave sites of
British archaeology. At Creswell Crags, straddling the Derbyshire/Nottinghamshire border,
the fauna from Robin Hood’s Cave has '“C dates on Mountain Hares, 12,600-12,290 b.p., that
fit neatly in this period. The avifauna has been discussed by Campbell (1977) and Jenkinson
(1984), relying on identifications by the late Don Bramwell. Most numerous are Willow/Red
Grouse and Ptarmigan, contributing 16 of 41 birds identified. Also present were Tengmalm’s
Owl, Hawk Owl, two Short-eared Owls, three Kestrels, and two Goshawks as well as single
?Mallard, ?Goldeneye, Black Grouse, ?Grey Plover, ?Great Spotted Woodpecker, Jackdaw,
Nay, ?Magpie, 7Ring Ouzel, ?Fieldfare, and some finches or buntings. This certainly looks
like a northern fauna, perhaps with some woodland in the river valley but open moorland
or tundra on the surrounding high ground. A similar fauna is described from the Mendip
Hills of Somerset at about this time. From Unit 3 of Soldier’s Hole, Cheddar Gorge, Willow/
Red Grouse and Ptarmigan are present in most layers, and dominate the fauna (Bramwell,
1960a; Harrison, 1988). Also present are Mallard, Wigeon, Teal, White-tailed Eagle,
Merlin, Black Grouse, Hazel Hen, Grey Partridge, Black-tailed Godwit, Rock Dove, Long-
and Short-eared Owl, Hedge Sparrow, Blackbird/Ring Ouzel, Fieldfare, Snow Bunting,
Raven, Jackdaw, and Magpie. Harrison (1988) commented on the uncertainty of dating of
this fauna, but subsequently direct radiocarbon dates on a Grey Partridge femur (12,370
b.p.) and a Black Grouse tibiotarsus (12,110 b.p.) have been obtained, putting them at least
firmly in the Windermere Interstadial (Jacobi, 2004). Gough’s Old Cave, also in Cheddar
Gorge, has Saiga antelope dated to 12,380 b.p. and Wild Horse dated 12,530-12,260 b.p., so
well in this period; the similar avifauna with Greylag Goose, Mallard, Teal, Tufted Duck,
Goosander, one of the few records of Golden Eagle from southern Britain, Hobby, Black
Grouse, Willow/Red Grouse, Ptarmigan, Black Grouse, Grey Partridge, Lapwing, Rock
Dove, Great Spotted Woodpecker, Blackbird/Ring Ouzel. Fieldfare, Song Thrush, Redwing,
Stonechat/Whinchat, Snow Bunting, Red-billed Chough, and Jackdaw (Harrison, 1989b) is
presumably contemporary. One additional species deserves particular notice — the Great
Bustard is also present, one of its very few records from Britain. Again, this is essentially a
fauna of open ground, though there must have been some woodland on the lower ground in
nearby valleys or on the Somerset Levels, to support such species as the woodpecker.

The identifications of Willow/Red Grouse and Ptarmigan are interesting. The Willow
Grouse Lagopus lagopus, Willow Ptarmigan in North America, is a circumpolar species
characteristic of the scrubby birch and willow that constitute the transition zone between
the boreal conifer forests (taiga) to the south and the open tundra to the north (Figure 3.1).
The Ptarmigan Lagopus muta, the Rock Ptarmigan of North America, is the species that
replaces it on full tundra, and higher up mountains. The Ptarmigan shows a classic ‘glacial
relict’ distribution across Europe. It too has a circumpolar distribution on the northern tun-
dra, but it also occurs at high altitude in the Alps, Carpathians, and Pyrenees, these being
relicts of its former more widespread distribution in the Late Glacial Period, depicted by
Tyrberg (1991a) (Figure 3.2). Ptarmigan bones mostly overlap in size with those of Willow
Grouse, but while the wings are very similar, the hind legs are shorter. Thus the tibiotarsus
and tarsometatarsus average significantly shorter and narrower, with little overlap, and can
usually be identified safely. The Willow Grouse is represented now on the British Isles by a
very distinctive race, the Red Grouse Lagopus lagopus scotica, which is adapted to live on
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Fig 3.1 Distribution of Red/Willow Grouse. In the British Isles (a), mostly recorded in earlier periods,
and in the upland, NW areas near or within its present range. In Europe (b), found in the Late Glacial
as far S as the Pyrenees and Alps, where it no longer exists, but also extensively across the lowlands of
central Europe, well S of its present (stipple) range (after Tyrberg 1991a).

heather moorland, and to feed largely on Heather Calluna vulgaris itself. For many years,
it was regarded as a full species, the only British endemic bird, and as a consequence it
appears on the front cover of the popular magazine British Birds. Unlike Willow Grouse, it
does not have white wings, nor does it turn white in winter, which are presumably adapta-
tions to the milder winters and less snow cover of the British Isles. However, as shown by
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Fig. 3.1 Continued

Tyrberg (1995), their ranges were continuous in the Late Pleistocene, and it is only in the
last 10,000 years, since the ranges of Willow Grouse and Red Grouse were separated by
their retreat northwards and the opening of the North Sea between them, that these changes
can have evolved. The fact that grouse, unlike many birds, do not migrate or even disperse
very far, must have helped this microevolution. Studies of both ringed and radio-tagged
Red Grouse confirm that they rarely move more than 20 km from where they hatched. It is
an interesting point that several authors, describing the Late Glacial grouse from Britain,
refer to them as having thicker shorter beaks than the modern Red Grouse with which they
have been compared (Newton, 1924a; Bramwell, 1960a; Harrison, 1987b). While mod-
ern Red Grouse do not seem to differ in beak size from the continental Willow Grouse
measured by Kraft (1972), it seems that their Late Glacial common ancestor did have a
slightly different beak. In a more detailed analysis, in which, however, he does not consider
beak sizes, Stewart (2007a) notes that the legs of these Late Glacial Lagopus are thicker
than their modern British descendants, implying that they were heavier than modern Red
Grouse and Ptarmigan.

Somewhat unexpectedly, evidence from mitochondrial DNA implies that Willow Grouse
and Red Grouse have actually been distinct for much longer than 10,000 years. This topic
has not been fully explored, but Lucchini et al. (2001) tentatively suggest that Scottish and
Swedish grouse differ by 3.13% in their cytochrome b gene. There is some variability in
the rate at which these genes change in the grouse subfamily, but an average tetraonine rate
suggested by Drovetski (2003) is 7.23% change per million years. On that basis, the 3.13%
difference between them should have required about 433,000, not 10,000, years to evolve;
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Fig. 3.2 Distribution of Ptarmigan. In the British Isles (a), once found much further S, along with Red
Grouse. In Europe (b), had a more extensive range, but mostly in hilly areas, largely absent from the

lowlands. Present range (stipple) mostly in the far north, but relicts of its former range remain in the
Pyrenees and Alps (after Tyrberg 1991a).

implicitly, they split sometime in the mid Pleistocene, and have remained distinct during
at least four glacial/interglacial sequences since. It is possible that the difference identified
between Scottish and Swedish grouse represents a difference between ancestral populations
of each that survived later glacial periods in refuges in, respectively, Iberia and the Balkans.
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Fig. 3.2 Continued

An alternative explanation is that these particular genes in Lagopus have changed much
more quickly, so that applying an average tetraonine molecular clock is misleading us. It
would be interesting to know if Norwegian Willow Grouse also differ so much, genetically,
either from Scottish or Swedish grouse; Norwegian Willow Grouse on the outer islands are
reported to be more like Scottish Red Grouse in their plumage.

The records of Hazel Hen are also worth comment. This is a species no longer found in
Britain, but it remains widespread in central and northern Europe. It has a very extensive
range through, mostly, the coniferous forest zones, though its diet is extensively the leaves,
buds, and catkins of deciduous species, especially birch, alder, and hazel. Geographically
its range overlaps broadly with both Willow Grouse and Black Grouse, though its habitat
is rather different from both, as it prefers thick shrubby cover. There seem to be only five
records of this species from Britain, all from the south-west (Table 3.1, Figure 3.3). One,
much older than the others, comes from the Post-Cromerian levels of Westbury-sub-Mendip,
probably contemporary with the Boxgrove site, about 500,000 b.p. The others are all from
the Mendips, and probably all Late Glacial, though most were excavated some time ago,
when dating was less assured than now. The Hazel Hen is much smaller than the other
grouse, and the identifications at least seem secure.
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Fig. 3.3 Distribution of Hazel Hen. Known only from a few sites in SW Britain, in the Late Glacial,
but possibly overlooked, and likely to have been more widespread in Postglacial woodlands (see
Table 3.1).

Table 3.1 Records of Hazel Hen Bonasia bonasus from Britain.

Site Grid Ref Date Citation
Westbury-sub-Mendip ST 50 50 Post-Cromerian Andrews (1990); Tyrberg
(1998)
Bridged Pot Cave, Ebbor Gorge ST 52 48 Late Glacial Harrison (1987b)
Soldier’s Hole, Cheddar ST 46 54 Late Glacial Harrison (1988)
Chudleigh Fissure, South Devon SX 86 78 Late Palaeolithic ~ Bell (1922); Harrison
(1980a); Harrison (1987b)
Chelms Combe Rock Shelter, Cheddar ST 46 54 Late Glacial Harrison (1989a)
Younger Dryas

The colder period of the Younger Dryas seems to have forced Human hunters to retreat
south of Britain, and there is little evidence for them in cave sites of this period; conse-
quently there are few well-dated avifaunas from this period either, as the best sources
for subfossil birds are archaeological excavations of sites where Humans had been hunt-
ing them. A little further north from Gough’s Cave, the birds from Chelm’s Combe Shelter
include again Willow/Red Grouse and Ptarmigan, along with Barnacle Goose, Hazel Hen,
Little Auk, Eagle Owl, Blackbird/Ring Ouzel, and Song Thrush (Harrison, 1989a). This site
has Reindeer dated to between 10,910 and 10,190 b.p., putting this well in this period. (Note
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though that Stewart (2007b) cautions that the Eagle Owl could in fact be a Snowy Owl, as
the metacarpal is intermediate in size, and not morphologically distinct.) Bridged Pot Cave
Shelter, also in the Mendips, is believed to be of a similar date, and has Smew, Hazel Hen,
Willow/Red Grouse, Ptarmigan, Grey Partridge, and Skylark (Harrison, 1987b). Ossom’s
Cave, in the Manifold Valley of Staffordshire, is another site with dated Reindeer, of 10,780
and 10,600 b.p. (Scott, 1986); the birds from this cave include Ptarmigan, Black Grouse,
Golden Plover, Eagle Owl, Jackdaw, and Raven (Bramwell, 1955, 1956). The birds seem
not very different from those already recognized from the Late Glacial, and it may be that
the paucity of sites has prevented finer discrimination. The boreal nature of the fauna is evi-
dent, and most are species of open ground. Merlin’s Cave, in the Wye Valley, is another with
Willow/Red Grouse and Ptarmigan, along with Mallard, Pine Grosbeak, Crossbill, Starling,
Hawfinch, Jay, Jackdaw, and, rather improbably, House Sparrow (a contaminant, of later
date, or a misidentification?). Harrison (1987b) lists this fauna as transitional between Late
Glacial and Postglacial, and Price (2001), in a recent study of the small mammal fauna in the
cave, gives four dates for small mammals that match this expectation, from Mountain Hare
at 10,270 to Norway Lemming at 9685 b.p. Another small Late Glacial or transitional fauna
has been described from Wetton Mill Rock Shelter, also in the Manifold Valley: it includes
Red Grouse, Ptarmigan, Black Grouse, Capercaillie, and Grey Partridge, along with ?Grey-
lag Goose, ?Mallard, and 2Jay (Bramwell, 1976a), suggesting open country on the limestone
plateau above the cave, and scrubby woodland along the river below it.

Mesolithic birds

Early Mesolithic sites are also likely to be transitional between the open conditions of the
Late Glacial and the fully wooded conditions of the later Mesolithic. Dowel Cave, near
Buxton, has a Mesolithic fauna, identified as such by its associated small mammals (Yalden,
1999), that includes Water Rail, Red and Black Grouse, Capercaillie, Grey Partridge, Stock
Dove, and Great Tit, as well as uncertainly identified finch, pipit/wagtail, chat, and thrush
species (Bramwell, 1960b, 1971, 1978c). Demen’s Dale, also in Derbyshire, though not
well-dated, has a larger fauna, of ?Teal, ?Garganey, ?Gadwall, Wigeon, Shoveler, Pintail,
Goldeneye, Goosander, Kestrel, 7Ptarmigan, ?Black Grouse, Grey Partridge, ?Grey Plover,
Snipe, Dunlin, ?Knot, Eagle Owl, Tawny Owl, Mistle Thrush, ?Blackbird, Hawfinch, and
Jay (Bramwell & Yalden, 1988). (This Eagle Owl at least is certain, an unmistakable tarso-
metatarsus, that may be the latest record of the species as a native in Britain.) The nearby
River Wye must have been ponded at this time (evidence of Beaver in the fauna identifies
one possible cause), and the mixture of woodland, wetland, and open-ground species may
again reflect the juxtaposition of a sheltered wooded dale and open limestone plateau country
above it. Alternatively, of course, this could be another transitional fauna, mixed in time.
One of the classic and best studied Mesolithic sites in Britain is Star Carr, in the Vale of
Pickering about 8 km south of Scarborough (Clark, 1954; Legge & Rowley-Conwy, 1988).
It is also one of the earliest sites, with dates of about 9,488 b.p., in other words within about
700 years of the abrupt warming at the end of the Younger Dryas. The hunters’ camp was
on the shore of a lake, with reed beds, sedges and birch scrub, and they primarily hunted
large ungulates — Red and Roe Deer, Elk, Aurochs, and Wild Boar. A small bird fauna was
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also excavated, though, and the bones have been recently reviewed, re-identified in some
cases, by Harrison (1987a). Not surprisingly, waterbirds dominate: Red-throated Diver,
Great Crested Grebe, Dabchick, Brent Goose, Red-breasted Merganser, Common Scoter,
and Common Crane. (Earlier identifications of White Stork, Common Buzzard, Pintail, and
Lapwing have been discounted by Harrison, 1987a.) There has been some speculation that
the absence of fish bones in this excavation indicates that the freshwater was still too iso-
lated from continental source populations, following the Late Glacial, for a fish fauna to
have colonized (Wheeler, 1978). A glance at the bird fauna is sufficient to indicate that, with
four fish-eating specialists out of seven, the fish must have been present, but not preserved
(or perhaps, just not recovered) (as Price, 1983, also pointed out). Another classic and well-
dated Mesolithic site, Thatcham in the Thames valley west of Reading, has a small fauna
of five species, Mallard, Teal/Garganey, Goldeneye, thrush sp., and, again, Common Crane
(King, 1962). Dog Holes Fissure, in the Creswell Crags, also has a small avifauna of Robin,
?Song Thrush, ?Blackbird, ?Ring Ouzel, ?Blue Tit, and Jackdaw (Jenkinson, 1984; birds
reidentified later by C. Walker (R. Jacobi pers. comm)). A woodland or woodland edge in
present-day Derbyshire could produce the same species. However, the site contains an odd
mixture of wild and domestic mammals, and the bird fauna might therefore also be con-
fused across time and habitat.

A rather different Mesolithic fauna is provided by the coastal site of Morton in Fife
(Coles, 1971). Marine species dominate — Fulmar, Cormorant, Shag, Gannet, Razorbill,
Guillemot, Puffin, Great Black-backed Gull, and Kittiwake, with just thrush sp. and Crow
to indicate a terrestrial element. A number of other coastal Mesolithic sites are on the small
island of Oronsay, off Colonsay. Once thought to be Neolithic, the most recently dug, at
least, has radiocarbon dates, 6,200-5,100 b.p., that show them ranging from late Mesolithic
into early Neolithic (Mellars, 1987). As well as Cormorant, Shag, Gannet, Whooper Swan,
goose sp., Shelduck, Red-breasted Merganser, Ringed Plover, gull sp., Common Tern,
Razorbill, Guillemot, and Water Rail, Oronsay produced some of the earliest Great Auk
bones ever excavated from an archaeological site (Grieve, 1882, Henderson-Bishop, 1913).
Risga, another shell-midden site on a small island, is thought to be about the same age as
Oronsay. Sited in the narrows at the mouth of Loch Sunart, it is less open to the sea, but
has a very similar bird fauna of 11 species, all of them found also at Oronsay: Cormorant,
Shag, Gannet, goose sp., Red-breasted Merganser, gull sp., Common Tern, Razorbill, Great
Auk, Guillemot, and Water Rail (Lacaille, 1954). In Northern Ireland, the site of Mount
Sandel, near the River Bann just south of Coleraine, produced a small bird fauna, including
Capercaillie, Goshawk, Wood Pigeon, and Song Thrush, which suggest woodland, together
with Red Grouse, Rock Dove, and Golden or White-tailed Eagle, which suggest open con-
ditions. The Red-throated Diver, Mallard, Teal/Garganey, Wigeon, and Coot reflect the
wetlands in the valley, while Snipe/Woodcock is of uncertain identification and therefore
interpretation (Van Wijngaarden-Bakker, 1985).

The largest bird faunas of apparently Mesolithic age come from Port Eynon Cave in
the Carboniferous Limestone of the Gower Peninsula, south Wales (Harrison, 1987b), and
Wetton Mill Rockshelter in similar limestone in the Manifold Valley in the Staffordshire
segment of the Peak District (Bramwell, 1976a). These record 43 and 22 species, respect-
ively, though some degree of contamination seems to have taken place; the alleged appear-
ance of Domestic Fowl at Port Eynon is hard to take seriously. Dating of the two sites is
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also uncertain — Port Eynon is given dates of 9,000 to 6,000 b.p., i.e. contemporary with the
Mesolithic, which is the broad dating given for Wetton Mill. As a coastal site, Port Eynon
has a fair number of (wintering or breeding?) marine species — Black-throated Diver, Manx
Shearwater, Shag, Gannet, Long-tailed Duck, Common and Velvet Scoter, Little Auk,
Puffin, Guillemot, and Razorbill. There are as well as a number of maritime species, which
may well have frequented the coastal cliffs — Peregrine Falcon, White-tailed Eagle, Great
Black-backed Gull, Raven, Red-billed Chough, Rock Pipit, and Black Redstart — or the mud-
flats in the bays that characterize that coastline — Barnacle Goose, White-fronted Goose,
Shelduck, Wigeon, Grey Plover, and Turnstone. However, there must also have been some
woodland nearby, for the Sparrowhawk, Wood Pigeon, Song Thrush, Mistle Thrush, and
Chaffinch/Brambling. There must also have been extensive open ground on the limestone
hills, though, for the most spectacular bird was the Great Bustard, at another of its very few
occurrences in the British record, along with Corncrake, Golden Plover, Wheatear, Crow/
Rook, Blackbird/Ring Ouzel, Redwing, and Fieldfare, which might have shared its foraging
grounds (Harrison, 1987b).

Conversely, as an inland site in a limestone dale only 3 or 4 km from the moors to its
west, Wetton Mill has several gamebirds, including Capercaillie, Black and Red Grouse,
Ptarmigan, and Grey Partridge. Their predators included Common Buzzard, while wood-
land species include Jay, Treecreeper, Great Tit, Chaffinch, Spotted Flycatcher, Blackbird,
Song Thrush, Redstart, Robin, and Tawny Owl. As well as Black Grouse and Buzzard, spe-
cies of the woodland/moorland fringe — those feeding in the open but sheltering or nesting in
woodland — include Starling, Crow/Rook and perhaps the uncertainly identified bunting sp.,
which is most likely here to have been Reed Bunting, but could have been Yellowhammer
instead. Greylag Goose and Mallard complete the fauna, probably present thanks to the
river in the dale bottom, but perhaps associated with nesting sites on the neighbouring, more
open, moorland (Bramwell, 1976a).

These Mesolithic faunas comply quite well with what we might expect at the present
day in English wooded countryside, and on present-day coastlines. Species such as Mistle
Thrush, Tawny Owl, Hawfinch, and Jay suggest the current fauna, not a more northern one,
and the coastal species likewise match well the current fauna. More northern species, like
Ptarmigan and Little Auk, are scarce. One or two species attract attention. Eagle Owl is not
now present in Britain; rather, it is, just one or two pairs, as a consequence of recent escapes,
and most birders regard this as a dangerous introduction of a non-native species that should
be discouraged (e.g. Mead, 2000). All the evidence is to the contrary. As a large predator,
it is never likely to have been especially common, but there is a trickle of records of Eagle
Owls through the Pleistocene and into Mesolithic and perhaps Iron Age times (Table 3.2).
The Iron Age specimen is a broken ulna, and its identification is uncertain, but the unmistak-
able tarsometatarsus from Mesolithic Demen’s Dale leaves no doubt about identity (Stewart,
2007b). More speculatively, the Neolithic/Beaker barrows at Longstone Edge, Derbyshire,
produce an abundance of small mammals and amphibians that have been interpreted as
the contents of Short-eared and Eagle Owl pellets (Peter Andrews, unpublished), though
no bones of the owls themselves have been found on the site. Most records are in south-
ern England (Figure 3.4), though perhaps the Eagle Owl should have survived longest in
Scotland. As a largely woodland predator, it has a wide range throughout Eurasia, and it
would be surprising indeed if it had not been a native species to Britain in the Postglacial;
it is also one most likely to have been exterminated by Humans, indirectly through habitat
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Table 3.2 Claimed records of archaeological Eagle Owl Bubo bubo in the British Isles. In his review
of these, Stewart (2007b) suggests that the Chelm’s Combe specimen could be Snowy Owl, and that
from Meare was an uncertain identification.

Site Grid Ref Date Citation

East Runton TQ?2042  Pastonian Harrison (1979, 1985)

Boxgrove SU9208  Post-Cromerian Stewart (2007)

Swanscombe TQ 6074  Hoxnian Harrison (1979, 1985)

Tornewton Cave SX 81 67 Wolstonian Harrison (1980a, 1980b, 1987b)

Langwith Cave, Derby SK 5169  Devensian Mullins (1913)

Chelms Combe Rock Shelter, Cheddar ST 46 54 Devensian Newton (1926); Harrison (1989a)

Merlin’s Cave (Wye Valley Cave) SO 5515 Late Pleistocene Newton (1924a); Tyrberg (1998)

Kent’s Cavern SX 9364  Late Glacial/ Bell, (1915, 1922); Bramwell

Post Glacial (1960b); Tyrberg (1998)

Ossom’s Cave SK 09 55 Late Glacial det. Cowles 1974 unpub; Bramwell,
(1960a)

Demens Dale, Taddington SK 16 71 Mesolithic Bramwell, (1978c); Bramwell &
Yalden (1988); det A Hazelwood
unpub.

Meare Lake Village ST 44 42 Iron Age Bate (1966)
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Fig. 3.4 Distribution of Eagle Owl. Well known from various Pleistocene sites, and with at least a
marginal presence in the Postglacial period (Table 3.2).
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change or directly by persecution. Modern Eagle Owls feed very extensively on Rabbits,
which were not available to them in Mesolithic Britain. However, they are powerful enough
to eat Hedgehogs, despite their prickles (17% of 784 prey items in Bavaria — Bezzel &
Wildner (1970)), Water Voles would then have been much more plentiful (Yalden, 1999;
Jefferies, 2003), and forest grouse such as Black Grouse and Hazel Hen would also have
been acceptable prey. It has to be admitted, though, that the sparse British record is in sharp
contrast with the archaeological record from Sweden, where the Eagle Owl is recorded from
at least 20 sites of Viking age (Post-Roman, by British dating) burials, often associated with
the remains of hawks or falcons (Ericson & Tyrberg, 2004). It is evident that it was used as
a decoy in falconry, and of course it survives in the Swedish fauna to the present day, so it is
less surprising that there are later archaeological records there than in the British Isles. By
contrast, the absence of later records from Britain must surely be a reliable indication of its
early extinction.

Reconstructing the Mesolithic bird fauna

One problem of comparing these archaeological bird faunas with modern faunas is that
small passerines dominate modern faunas, and would surely have likewise dominated
Mesolithic woodland faunas, but these are just the species most poorly represented in arch-
aeological faunas, and the ones most difficult to identify with any certainty. A different
approach to investigating the Mesolithic avifauna is to attempt to extrapolate, from the basis
of what we know of the available habitats then, and analogous faunas now, what might have
been expected. Tomialojc (2000) provocatively asked ‘Did White-backed Woodpeckers ever
breed in Britain?’. He drew attention to the fact that many bird species characteristic of
deciduous woodland have very patchy distributions in or are absent from western Europe;
this has often been misinterpreted as some climatic or geographical limitation when it could
well be the result of their extinction following the large-scale clearance of woodland from
most of the continent (and woodland has, of course, been most drastically cleared in Britain,
reduced to perhaps 4% coverage by 1895; Rackham, 2003). Woodpeckers are perhaps not the
best species to investigate archaeologically, as they are always scarce in such sites, but the
White-backed occurs at present very widely in eastern and northern European woodlands,
as well as in the Pyrenees. It is then very likely that it once had a continuous range across the
western part of the Continent. Hazel Hen, Black Stork, Three-toed and Black Woodpeckers,
Ural and Tengmalm’s Owls, and Nutcracker have similarly discontinuous ranges in western
Europe, and might be predicted to have once had more extensive and continuous ranges.
The presence of Eagle Owl, Hazel Hen, and Black Stork in the archaeological record from
Britain indicates that this is more than a theoretical possibility.

The extent of habitats available in the Mesolithic is suggested by the woodland map pro-
vided by Bennett (1988), interpreting the pollen record. He shows deciduous woodland over
most of southern and lowland Britain at about 7,000 b.p., with lime woodlands important
in the south-east, oak in the west, probably ash woodland on the chalk and limestone, and
alder woodland in fenlands. In mountainous regions, particularly Scotland, pine woodland
would have persisted at lower altitudes with birch woodland at higher altitudes and further
north. Only the highest hills and mountains would have had a mantle of open vegetation,
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Table 3.3. Likely extent of habitats in Mesolithic mainland Great Britain (from Maroo & Yalden
2000). These figures are based on the averaged pollen record at about 7000 b.p., as described from 22
sites across Britain. The raw figures were modified by the various “correction factors” suggested by
Faegri & Iversen (1975) to correct for the differential production of pollen by these plants.

Vegetation % cover Area (km?)

Birch Betula woodland 9.28 20,426

Pine Pinus woodland 6.00 13,207

Deciduous Quercus-Tilia- 43.23 95,154
Corylus woodland

Grassland Gramineae 19.25 42,371

Fenland Cyperaceae 8.11 17,851

Heathland/Moorland Ericaceae 8.49 18,687

Other herbs (herbs, ferns, 5.65 12,436
sphagnum)

Total 220,111

something akin to modern moorland. However, in interpreting this map, it is important to
remember that it is based on the pollen record. This is dominated by the abundant pollen
produced by some of the wind-pollinated trees — especially oak, hazel, birch, pine, and
alder. Insect-pollinated species (such as lime) and the shorter herbaceous species, even if
wind-pollinated (as are grasses and sedges), are seriously under-represented. If the original
pollen records are corrected for this bias (which pollen analysts themselves have suggested:
Faegri & Iversen, 1975), rather more extensive grasslands, in among the trees, are predicted
(Table 3.3). Any clearings might have been temporary, created by Mesolithic hunters or by
the large mammals, particularly Aurochs, that they were hunting, or they might have been
more permanent grasslands in river valleys, on chalk downland or in exposed coastal areas.
It does seem that some expanses of open habitat were available for birds of open country,
even in the most wooded of Mesolithic countrysides (Vera, 2000; Svenning, 2002).

The Bialowieza National Park, on the Polish—Byelorussian border, has just such a mix-
ture of habitats. There are open broad river valleys, filled with tall herbs, grasses, sedges, and
rushes. Riversides are flanked by alder—ash woodland. On better soils, hornbeam-lime-oak
woodlands dominate, while the poorest soils have pure spruce-pine woodland. On boggy
ground, a strange (to more Western eyes) wet spruce—birch—alder woodland predominates
(Jedrzejewska & Jedrzejewski, 1998). There are important differences from the woodlands of
western Europe: oak is less dominant, spruce is naturally present and numerous, while beech
is absent. Even so, it is probably the nearest we can get, ecologically and geographically,
to the woodland countryside we might have had between 8,000 and 5,500 years ago. More
importantly for present purposes, the bird faunas of each forest type have been very thor-
oughly and comprehensively surveyed (Tomialojc et al., 1984), enabling the sort of extrapo-
lation that we wish to attempt. Throughout the various woodland types, the Chaffinch is the
most abundant species there, averaging about 150 pairs/ha in deciduous woodlands, about 100
pairs/ha in conifers. Altogether, it contributes about 20% of all the bird territories recorded
(Table 3.4). This matches well with the perceptions by Yapp & Simms that it is also the com-
monest species overall in present-day British woodlands (Yapp, 1962; Simms, 1971); they
found it was the most numerous species in oakwoods (12-18% of all contacts), alderwoods
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Table 3.4 The common breeding birds in the Mesolithic woodlands of Britain, about 7000 b.p.,
arranged in descending order of their estimated Mesolithic abundance. Numbers in deciduous wood-
lands estimated from the likely area of available woodland then (Table 3.3, above) and the average
densities in the 7 oak-hornbeam census plots (W, WE, WI, CW, CE, MN, MS) sampled by Tomiatojc
et al. (1984). Alder woodlands similarly estimated from their alder and alder-ash plots (L and H),
and pine from their pine-bilberry plots (NW and NE). Birch woodland communities estimated from
timed censuses in Scottish birch woods given by Yapp (1962), applied to plausible overall densities
from Bialowieza. Estimates of the current G.B. populations are from Gibbons et al. (1995), taking the
higher figure when a range is suggested. The totals are of all woodland bird species present, not just
the 23 most abundant species listed here.

Species Deciduous  Coniferous  Alder Birch Total Current GB
Woodland ~ Woodland  Woodland Woodland Population  Population
Area (km?) 95,154 13,207 17,851 20,426
Chaffinch 13,797,330 1,294,286 1,979,046 945,724 18,016,386 5,400,000
Robin 6,089,856 673,557 1,026,446 516,778 8,306,637 4,200,000
Wood Warbler 6,660,780 719,782 760,604 42,895 8,184,061 17,200
Pied 5,804,394 26,414 841,833 - 6,672,641 40,000
Flycatcher
Hawfinch 3,996,468 26,414 25,884 - 4,048,766 6,500
Song Thrush 3,140,082 257,537 273,227 257,368 3,938,214 990,000
Willow 36,702 6,604 17,851 3,094,539 3,155,696 2,300,000
Warbler
Great Tit 2,093,388 19,811 369,225 171,578 2,654,002 1,600,000
Wren 1,617,618 39,621 561,222 428,946 2,647,407 7,100,000
Blackcap 1,807,926 33,018 539,069 - 2,350,297 580,000
Blue Tit 1,712,772 6,604 339,687 171,578 2,224,037 3,300,000
Tree Creeper 1,427,310 191,502 413,552 - 2,032,344 200,000
Blackbird 1,522,464 92,449 383,994 - 1,998,907 4,400,000
Goldcrest 1,284,579 303,761 347,072 - 1,935,412 560,000
Chiffchaff 884,932 125,467 590,760 - 1,601,159 640,000
Nuthatch 1,237,002 6,603 339,687 - 1,576,689 130,000
Tree Pipit 566,846 33,018 26,777 774,145 1,400,786 120,000
Starling 1,237,002 - 8,123 - 1,237,002 1,100,000
Hedge 489,963 92,449 428,301 - 758,635 2,000,000
Sparrow
Coal Tit 95,154 198,105 8,926 257,368 559,553 610,000
Golden Oriole 299,055 92,449 660,461 - 526,208 40
Sp. Flycatcher 312,649 6,604 30,347 85,789 435,389 120,000
Crested Tit 67,967 165,088 - - 233,055 900
Total Birds 62,733,673 4,813,951 13,254,368 7,006,118

(18%), beechwoods (17%), and most conifer woods (6—28%), as well as in some highland birch
woods (displaced to second by Willow Warbler in others). Also abundant in Bialowieza’s
deciduous woodlands are (in descending order) Wood Warbler, Robin, Collared Flycatcher,
Hawfinch, Song Thrush, Starling, Blackcap, Great Tit, Blue Tit, Blackbird, Goldcrest, Wren,
Tree Creeper, and Nuthatch. Coniferous woodlands there produce a similar list of common-
est species — Chaffinch again the most abundant species, followed by Wood Warbler, Robin,
Goldcrest, Song Thrush, Coal Tit, Tree Creeper, Crested Tit, Chiffchaff, Golden Oriole,
Hedge Sparrow, and Blackbird. Greater abundance of Goldcrest and the replacement of Great
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and Blue Tit by Coal and Crested Tit is just what we might expect on ecological grounds
and British experience. Some differences are harder to explain. Redstart is much less abun-
dant in Bialowieza woodlands than we might expect from British experience, languishing
at 62nd place in the list of birds in deciduous woodlands, behind such more abundant spe-
cies as Wryneck and Red-backed Shrike! Possibly competition from within the more abun-
dant guild of hole-nesting passerines limits its abundance, but it also seems to have different
habitat preferences in the east, favouring wet spruce woodlands (Fuller, 2002). Similarly the
Willow Warbler, such a familiar species especially in northern Britain, is only 24th on the
list of birds in the mixed birch—pine woodlands of Biatowieza, well behind Wood Warbler
(second) and Chiffchaff (10th). In this case, we can surmise that the rather open, scattered,
birch scrub that suits it in Britain is not available in Poland, though it is also possible that the
more oceanic climate of Britain suits the birch aphids and other insects on which it feeds bet-
ter than the continental climate of Poland. Also notable is the fact that birds overall are much
less abundant, per km?, in Biatowieza than in many British woods; for instance, densities of
the nine commonest passerines combined are about 586 pairs per km?, compared with 1946
per km? at Wytham Woods, Oxford, for the same species. Tomiatojc ef al. (1984), pointing
this out, discuss the reasons for it. There is no evidence that less food or more unoccupied
space produces the lower densities in Poland, nor is there any evidence that the hole-nesting
species suffer from a shortage of nest holes in the abundant old trees (though nest boxes at
Wytham Woods certainly boost densities of tits there). They conclude that the much more
numerous and complete range of predators, including species that can and do raid nests, such
as Weasels, Stoats, Pine Martens, and various woodpeckers, produce a much lower density
of tree- and canopy-nesting species. The greater density of trees, and of browsing ungulates,
also means that ground- and shrub-nesters have less cover, so that such species as Wren and
Blackbird have much larger territories than in Britain. An interesting argument in support
of their thesis is that the New Forest, notable for its high density of grazing ungulates (albeit
ponies and cattle as well as deer), has a combined density of the same species of about 744
pairs per km?, much closer to the Polish figure.

Such differences make it more difficult to extrapolate from the Polish avifauna to a
hypothetical British Mesolithic one, but it is still worth an attempt. Table 3.4 lists the likely
numbers of the some of the most numerous species in British Mesolithic woodlands, as
extrapolated from the nearest equivalent Polish plots. In a few cases, the species in Poland
does not occur in Britain, and probably never has done. Collared and Pied Flycatchers both
occur in Poland, even hybridize, and it is assumed that in Britain the equivalent biomass of
Ficedula would all have been Pied Flycatcher. For British birchwoods, the rank order of
the species present has been adopted from equivalent studies in Scotland (Yapp, 1962), and
assigned the overall density of birds in the Polish mixed coniferous—deciduous woodlands
(343 pairs/km?). The commonest 10 or so species in each of the major habitat types are listed
in Table 3.4, to allow some comparisons; it is evident that areas of conifer, and therefore
absolute numbers of conifer specialists, were much smaller than areas of deciduous wood-
lands, and their specialists.

Tentative as these figures must be, they suggest a Chaffinch population some three times
greater than now. Wood Warblers being so much more abundant than say Chiffchaffs may
seem odd to present-day British ornithologists, but makes sense if the woodlands really were
structured, as are Biatlowieza woodlands now, with a high canopy but sparse lower cover



64 | COMING IN FROM THE COLD

(because Aurochs and Red Deer would have eaten much of it). Modern beech woods, on
the Cotswold and Chiltern Hills, for example, are much like this, and the Wood Warbler is
indeed a characteristic bird, though not usually outnumbering the Chiffchaff (table 19 in
Simms, 1971). There are other surprises, from a British (present-day) perspective. One is
the already remarked absence of Common Redstart from a list of common birds present in
deciduous woodlands, even more surprising when the Pied Flycatcher, so often its associate
in present-day western oak woods, is so abundant. The Redstart was barely recorded in the
censuses of deciduous woodland in Bialowieza.

This rank order bears some discussion. If woodland was as extensive as all the pollen and
other records indicate, then the much greater abundance in the Mesolithic of classic woodland
species, not only Chaffinch but also Pied Flycatcher, Wood Warbler, Goldcrest, Tree Creeper,
Nuthatch, Song Thrush, and Robin, matches expectations. But the greater abundance now
of some of the other species also merits attention: Blackbird, Wren, and especially Hedge
Sparrow were apparently much less common then, and their greater abundance now reflects
the fact that they are essentially birds of woodland edge and hedgerow — habitats that are now
much more abundant. Within Biatowieza, Fuller (2000) found Hedge Sparrows, Chiffchaffs,
and Blackcaps specifically associated with the small clearings created by treefalls. Further,
although they didn’t differ greatly in abundance between obvious gaps and closed-canopy
woodland, Blackbirds and Wrens did prefer small gaps rather than large ones.

It is hard to know whether to take seriously the predicted greater abundance of Crested
Tit, which seems to have now a wider niche in Europe than in Britain (there it is by no means
confined to pine forests), and the Golden Oriole is another hard to take at face value. On the
other hand, it was somewhat warmer in the Mesolithic than now, and the species has man-
aged a modest colonization of East Anglian poplar plantations since the 1960s, with about
20—-40 pairs each year. Perhaps it really was once much more abundant, but there is no arch-
aeological evidence.

It is noteworthy that all the birds listed in Table 3.4 are passerines. There are, of
course, many other species present in today’s Polish woods, as there would have been
in the Mesolithic woodlands of Britain, but they would not number in the top 15 or so.
Wood Pigeon comes nearest, with densities ranging from 4.0 to 6.7 pairs/km?, and an
estimate of some 770,689 pairs for Mesolithic Britain. Collectively, though, woodpeckers,
eight species in all, are among the most common non-passerines; in decreasing order of
abundance, Middle Spotted, Great Spotted, Lesser Spotted, Three-toed, White-backed,
Black, Grey-headed and Green, collectively about 26 pairs of woodpeckers per km?, or the
equivalent of about 3,350,000 pairs in Mesolithic Britain — assuming they or at least some
of them, reached such densities in the mature, rot-infested, woodlands that then existed.
The three species present today total only 50,000 pairs (Gibbons et al., 1993). This returns
us to Tomiatojc’s perceptive question, of whether White-backed Woodpeckers ever bred
in Britain. Unfortunately, woodpeckers do not have a good fossil record, though their
bones are distinctive enough to be recognized when present. Tyrberg (1998) does list 184
records of Pleistocene woodpeckers in the Palaearctic, of 14 taxa (including Wryneck and
some extinct forms), but unfortunately does not cover the post-Pleistocene, which would
be most useful here. The Swedish Postglacial record includes only seven woodpeck-
ers (three Green, three Great Spotted, one Black), emphasizing their scarcity as fossils
(Ericson & Tyrberg, 2004). This matches the British record: there are only 14 records in
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our data base, nine of Greater Spotted Woodpeckers, two each of the other two species,
and a Wryneck. Most of them are dated to the Late Glacial, and reflect the better faunas
of smaller birds available from cave sites. Kear (2003) points out that hole-nesting ducks
such as Goosander, Goldeneye, and Mandarin require the large holes excavated by Black
Woodpeckers (or similar large species elsewhere in the world), and speculates that their
rarity as nesting birds in Britain, until nest boxes were supplied in abundance, may well
have been prompted by the absence of large woodpeckers here. Even this does not much
help the present argument; Goldeneye (24 records) and Goosander (16 records) are present
in sites all the way from Pleistocene to Medieval, including the Mesolithic records from
Demen’s Dale and Thatcham given above, but as they winter here as well as breed, this
tells us nothing of their earlier status, nor does it imply anything about the former pres-
ence (or absence) of Black Woodpecker as a breeding species supplying them with nest
holes. Tyrberg (1998) does include Late Glacial records of White-backed Woodpeckers
from Austria and the Czech Republic, as well as eastern France, northern Italy, and
Crete, suggesting their presence then in Alpine birch forests, while his few records of
Black Woodpeckers include three from eastern France, one from Poland, and three from
Georgia. Neither species occurs near enough to suggest that they might once have inhab-
ited Britain, though one uncertain record of White-backed Woodpecker from Belgium
might hint at this. While absence of evidence is not necessarily evidence of absence, at
present we have no firm indication that other woodpeckers once occurred in Britain. Kear
(2003), accepting this position, suggests that the scarce fauna of ants and longhorn bee-
tles in Britain deprives the Black Woodpecker, in particular, of its important winter food
supply, that this is due to the cooler more oceanic climate, which is therefore responsible
indirectly for the absence of big woodpeckers, and scarcity of hole-nesting ducks. She
emphasizes, though, the damaging effects of historical and modern woodland manage-
ment, which respectively removed much woodland cover and removes dead and ‘overma-
ture’ trees, the ones that have nest holes and wood-boring insects. Woodland clearance is
evidently to blame for the absence now of woodpeckers from Ireland, where the records,
albeit poorly dated, from the Newhall and Alice Caves of County Clare make it clear that
Great-spotted Woodpeckers did once occur there (D’Arcy, 1999; Yalden & Carthy, 2004).
It is worth noting that one of these ‘poorly dated’ Irish woodpeckers has in fact been dated
now; a “C date of 3750 b.p. puts it in the Bronze Age (D’Arcy, 2006).

The group likely to be of greatest interest for historical reconstruction is the guild of
predators; without serious human persecution or interference, their abundance and diversity
in the pristine Mesolithic woodlands should tell us much about what bird life should be like
in Britain. The commonest predatory birds in Bialowieza now are Common Buzzard and
Tawny Owl. Extrapolating to Mesolithic Britain, we might have had about 75,000 pairs of
Buzzard and 160,000 pairs of Tawny Owl (Table 3.5). Given their present abundance, now
that they have recovered from the pesticide era, it may seem surprising that Sparrowhawks
are predicted to have been much less numerous than these two, though still common and
widespread, at about 21,500 pairs. Goshawks were almost as common, at 14,000 pairs.
There are two ecological points made here. One is that mammalian prey are much more
abundant than avian prey, so predators of woodland mammals, Buzzard and Tawny Owl, are
much more abundant than the two bird hawks. The other, of course, is that Sparrowhawks
are themselves the prey of Goshawks: among 52 cases of other predators eaten by Goshawks
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Table 3.5 How many predatory birds? Estimated numbers of the principle predatory birds in
Mesolithic Britain. Arranged in decreasing order of their abundance then. Their present numbers
and the number of Postglacial archaeological records are given for comparison. For woodland spe-
cies*, derived from estimated densities in Biatlowieza (Jedrzejewska & Jedrzejewski 1998) and the
areas of woodland suggested in Table 3.3. +Harriers from river valley densities in Biatowieza, and
areas of grassland in Table 3.3. For other species, modern densities in good British study areas and
areas of grassland, heathland and herbaceous communities, or along river valleys, as appropriate
(see text), were used. Current population estimates from Gibbons et al. (1995), updated from Ogilvie
et al. (2003). Numbers of archaeological records in our data-base cover all periods from Mesolithic
to Post-medieval.

Species Density Mesolithic Current Archaeological
pairs/km? Population Population Records

*Tawny Owl (conifers) 0.55 (7,264)

(deciduous) 1.6 (152,246)

(total) 159,246 20,000 24
*Common Buzzard 0.585 75,404 17,000 107
*Sparrowhawk 0.167 21,507 32,000 44
*Honey Buzzard 0.136 17,515 70 0
*Goshawk 0.108 13,909 320 41
Kestrel 0.32 13,559 50,000 31
Osprey 0.06 3,832 158 5
+Montagu’s Harrier 0.073 3,093 16 1
Hen Harrier 0.15 2,803 570 7
*Hobby 0.026 2,474 700 1
+Marsh Harrier 0.056 2,373 194 14
Peregrine 0.0026 2,257 1,200 22
White-tailed Eagle 0.002 1,858 23 50
Red Kite 0.4 1,128 440 70
Barn Owl 0.019 1,041 4,400 36
*Eagle Owl 0.0035 451 2 2
Golden Eagle 0.022 411 420 10
Merlin 0.02 374 1,300 6

in Biatowieza were 22 Sparrowhawks, four Goshawks, and seven unidentified Accipiter, as
well as 13 Tawny Owls (Jedrzejewska & Jerzejewski, 1998).

It is not possible to extrapolate from Biatowieza to the numbers of some of what we would
now consider our more typical predators, because Kestrels do not breed there, Barn Owls are
scarce or erratic, while Merlins and Hen Harriers occur only sporadically. To get some ink-
ling of their putative population sizes, these have been estimated by taking the average dens-
ities in the main study sites used by Taylor (1998) for Barn Owl, Village (1990) for Kestrel,
the Langholm study site of Redpath & Thirgood (1997) for Hen Harrier, and the better dens-
ities reported by Rebecca & Bainbridge (1998) for Merlin, applied to the relevant (grassland
or heathland) areas in Table 3.3. Open habitats were then much less extensive than now, so
it would be expected that these species were then less common. Red Kites, Peregrines, and
Ospreys too are scarce or absent in Bialowieza, making any estimate for them especially dif-
ficult, while White-tailed and Golden Eagles are limited to a pair or two each. Yet all of these
must have been well established in Mesolithic Britain, to judge from their sub-fossil records
(Table 3.5), and plausible (we hope) estimates for former times have, again, been derived from
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what seem like reasonable recent analogues for populations of former times (not reduced by
habitat change or persecution). For Ospreys, the former territories are assumed to have been
confined to lakes and larger rivers, at a spacing of 5.3 km, equivalent to the six pairs/100 km?
quoted for Scandinavia and elsewhere by Poole (1989). Similarly, White-tailed Eagles are
assumed to have been spaced at 16 km along freshwaters and the western coasts, reflecting
the higher densities suggested by Love (1983). Both species can breed semi-colonially, espe-
cially on offshore predator-free islands, but it is assumed for present purposes that this did
not happen in Britain. Golden Eagles were presumably confined to moorland, at the density
of 0.2 pairs/km? suggested by Watson (1997) and Brown (1976). Brown (1976) doubted that
White-tailed Eagles were ever more numerous than Golden Eagles in Britain. Contrarily,
both these extrapolations and the archaeological record (Yalden, 2007) suggest that they
were once at least three times, perhaps five times, more numerous. Red Kites were probably
fairly scarce; as Lovegrove (1990) suggests, they are essentially birds of open country, per-
haps then found mainly along river valleys. For Biatowieza, where they are rare and irregular
breeders, Jedrzejewska & Jedrzejewski (1998) certainly regard them as birds of river val-
leys. If they were so confined, at a density of about a pair to 2.5 km? (0.4 pairs/km?), along
riverine clearings 250 m wide, they would have had territories 10 km long, implying about
1,100 pairs. This is a very tentative estimation, as Red Kites are not really territorial, indeed
can be semi-colonial, but implies a comparable abundance with the Barn Owl, another bird
that would have been scarcer then through lack of habitat than in more recent times. The
Peregrine is another species that is barely present in Bialowieza, though it bred sparsely in the
past, nesting in old crow’s nests alongside the river valleys and clearings. In Britain, it must
always have been more abundant, especially on coastal cliffs. It is harder to assess its former
numbers inland, when moorland was less extensive and there were fewer grouse or pigeons.
Jedrzejewska & Jedrzejewski (1998) suggest territories spaced 22 km apart, equivalent to a
pair per 0.0026 km?2, while Brown (1976) suggests a spacing, on average, of 5.4 km on British
sea cliffs. Applying the former figure to main river valleys and the latter to (the western) half
of the British coastline, suggests a total of about 2,200 pairs. Ratcliffe (1980) detailed about
400 coastal eyries, including those on islands not accounted in the figure for the western
coastline of mainland Britain, so perhaps 1,744 pairs of coastal Peregrines in former times is
too generous an estimate. And as there is little evidence that British Peregrines ever nested in
crow nests, perhaps the figure of 513 inland (riverine) pairs is also suspect. This is one spe-
cies whose estimate must remain very tenuous. Ratcliffe (1980) thought that the combination
of woodland cover and more numerous rivals (Ravens, eagles) for nesting cliffs might have
limited it then to a few hundred pairs.

The fact that Bialowieza is a more continental site makes some of the estimates conten-
tious — it is a pleasant thought that Honey Buzzards might once have been nearly as common
in Britain as Sparrowhawks, but it is very uncertain that wasps, their main food, were really
sufficiently common in our more oceanic climate to have supported such an abundance.
Worse, though Honey Buzzard bones are claimed by continental authors to be relatively
easy to distinguish from other similar-sized raptors (Buteo, Milvus, Accipiter gentilis, Circus
aeruginosus (Otto, 1981; Schmidt-Burger, 1982)), there are no records in our data base of
their former presence in archaeological sites. Similarly, it seems unlikely that our impover-
ished reptile fauna was ever sufficiently abundant to support Short-toed Eagles, and we have
no archaeological evidence of their presence. The same reasoning suggests omitting some
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of the boreal species that occur, albeit rarely, in Bialowieza but were unlikely members of
the Mesolithic bird community in Britain. Thus Pygmy, Tengmalm’s and Great Grey Owl,
which do breed in Biatowieza, and Hawk Owl, a rare nomad there, probably never occurred
in Postglacial Britain, though both Tengmalm’s and Hawk Owl are recorded in Late Glacial
Creswell caves (see above, p.38).

Overall, the suggested raptor community contained as expected far more woodland than
open country species. Moreover, predators that rely on mammals (Tawny Owl, Buzzard)
were more abundant than those reliant on birds (Sparrowhawk, Goshawk), which is appro-
priate as biomasses of available mammalian prey are likely always to have been an order
of magnitude greater than those of avian prey (Harris et al., 1995; Greenwood et al., 1996;
Maroo & Yalden, 2000). All the passerines listed in Table 3.4 would have contributed a
biomass of about 3,300 tonnes, while the four common rodents (Field Vole, Bank Vole,
Water Vole, and Wood Mouse) would have provided about 16,800 tons. Shrews and Moles
would have been extra prey for those that eat them. Wood Pigeons, perhaps 807,682 tons,
and gamebirds would have added substantially to the available biomass of avian prey, but
then other, larger, mammals would also have been widely available, live or as carrion.

Birds of open country

As noted above, it has been customary, but possibly misleading, to regard Mesolithic Britain as
completely wooded. The vegetation cover suggested by the ‘corrected pollen rain’ (Table 3.3)
suggests instead substantial areas in total of grassland, sedges, and mixed herb communities.
However, that is a calculation based on an averaged pollen rain for Britain, and whereas we
have some ideas about the geographical distribution of different woodlands, we are very uncer-
tain about the distribution of grasslands. Were these extensive plains on the chalk downlands or
small glades in among the trees? We can suppose that larger river valleys and fenlands in low-
lying areas were open country, on the basis of both comparisons with Bialowieza and on the
nature of the pollen rain — Godwin (1975) points out that even when woodland dominated the
landscape, some sites had more grass than tree pollen. The fauna — Elk and Aurochs particu-
larly — would have needed larger areas for grazing, and might have created or maintained them
(cf. Vera, 2000), and Beavers, by causing waterlogging, would certainly have created openings
in the landscape (Coles, 2006). The pollen record from chalk country is generally poor — wet
acid bogs and pools preserve pollen well, dry base-rich sites do not. Although Bennett (1988)
maps the chalk downs as Ash woodlands, he notes that the evidence for these is patchy, and
they might well have been patchy themselves; it is even possible that the Ash was a secondary
invader of cleared patches, not part of the original woodland cover at all. Patchy grasslands
could well have supplied the grass pollen to the pollen rain, without being substantial enough
to support such birds of really open country as Grey Partridge and Skylark, let alone Stone
Curlew or Great Bustard. However, investigations of the chalk landscape along the Dorset/
Hampshire border (Allen & Green, 1998) have found good evidence of woodland, not only
Red and Roe Deer but remains of open Hazel and Ash woodland in the early Mesolithic, and
more complete woodland cover somewhat later in the Mesolithic period. One category of open
habitat seems clearly defined geographically — anything resembling moorland would have been
confined to mountain tops in Wales, the Pennines, and, more generally, in Highland Scotland.
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In evaluating the pollen rain (Table 3.3), it is assumed that the incidence of Calluna pollen rep-
resents this upland community.

So what were the populations of open-country birds likely to have been? Moorlands
in the Highlands and elsewhere above the natural tree-line would have hosted populations
of Red Grouse, Twite, Ring Ouzels, and Whinchat, with Ptarmigan, Dotterel, and per-
haps Wheatear confined as now to the barer and stonier summits. Tree Pipits and Willow
Warblers would, as now, have frequented the birch scrub at the edge of moorland, but will
have been accounted in the previous estimates. Small patches of coastal and southern
heathlands could similarly have harboured Stonechats, Wood Larks, and perhaps Dartford
Warblers, but the evidence is that these were indeed small patches of open habitat in essen-
tially a wooded countryside (e.g. Seagrief, 1960). In the Highlands and Islands, wind-swept
coasts would surely have had heathland of some sort, with Twite, as now, one of the typ-
ical birds. Valley grasslands might have hosted Cranes, Corncrakes, Skylarks, and Meadow
Pipits, as well as riparian species such as Sedge, Reed, and Marsh Warblers. Blanket bog, as
dominated by either Sphagnum or Eriophorum at the present day, had not developed — that
was a consequence of later tree clearance by Humans in combination with a wetter episode
of the climate — so the disposition of its characteristic wader community — Golden Plover,
Greenshank, Redshank, Dunlin, Curlew — is uncertain. Quite possibly, this community did
not exist, and its species were spread between coastal salt marshes, river valleys, and wet
forest clearings. Alternatively, the machair and moorland of the Outer Hebrides was never
tree-covered, and might have carried a community somewhat like this before agriculture
reached the islands.

To attempt some rough approximation of the numbers involved, let us suppose, some-
what arbitrarily, that valley grasslands occupied the 11,287 km of river (Order 3 or larger
waterways in the classification of Smith & Lyle, 1979) with a width of 250 m on average;
that would give about 2,822 km? of grassland, and account for only 7% of the grass pollen.
The rest came from small patches of grassland within the woodlands. However, the sug-
gested 17,851 km? of sedge community probably also occupied the river valleys, boosting the
amount of open habitat available. We will work on the assumption that it amounted to 20,673
km? in the Mesolithic. Unmanaged grasslands might contain about 10 pairs/km? of Skylarks
and 50 pairs/km? of Meadow Pipits, assuming enough large mammals grazing them to create
the appropriate structure, suggesting Mesolithic populations of about 206,700 and 1,033,700
pairs, respectively. Red Grouse might number 20-25 pairs/km? on unmanaged moorland
(HBWP), suggesting about 420,500 pairs formerly. With about 2,000,000 pairs of Skylarks
and 1,900,000 of Meadow Pipits, they are now a rather more numerous, but Red Grouse seem
scarcer, with 250,000 pairs currently estimated, despite the obvious expansion of moorland
(Gibbons et al., 1993). This perhaps surprising relative abundance of open country birds, at
a time when closed woodland has been assumed to have been the predominant vegetation
type, matches the abundance of Field and Root Voles suggested by Maroo & Yalden (2000)
for this period, and might go some way to reconcile the evidence that woodland itself, and
woodland animals in general (e.g. molluscs, beetles) was indeed predominant, yet grass-
land specialists, including downland flowers, for example, managed to survive through this
wooded period (Svenning, 2002). Does bird archaeology have any direct evidence for this
argument? Obviously, the record of passerines is weak, but the Skylark has a distinctive size
and morphology among passerines, so offers a better prospect than most for addressing this



70 I COMING IN FROM THE COLD

Table 3.6. The occurrence of open-ground birds in the archaeological record in the British Isles,
showing the number of records of each species. The total for these open-ground species is compared
with the total bird records for that time interval (% in brackets). Totals (right hand column) include a
few extra records of uncertain age.

Spp. Pleist Late Meso Neo. Bron. Iron Rom. Ang- Med Post- Total
Gl. Age  Age Norm Med.

Crane - - 2 3 11 17 34 35 34 11 155

Corncrake - 1 2 1 - 4 5 4 4 - 24

Grey 11 7 3 1 2 3 14 10 50 17 126
Partridge

Skylark 10 7 - 5 3 4 5 2 12 5 54

Crested Lark 2 2 - - - - - - 1 - 6

Total open- 23 17 7 10 16 31 58 51 101 33 365
ground @42 @3 (G4 29 B8 @7 (3 @46 @44 @D @D

Total Birds 539 398 203 344 181 664 1755 1108 2295 1075 8953

question. Other, larger, open ground birds might be more useful, and those with a reasonable
record include Corncrake, Crane, and Grey Partridge. As Table 3.6 shows, these yield good
numbers of Iron Age, Roman, and later records, which might seem to reflect the expan-
sion of open ground as farming increased its impact on the landscape. However, when the
records are expressed as a percentage of all bird records for each period, it looks as though
there is in fact no trend with time: throughout, these species have contributed about 3—4%
of the bird records, even in the apparently well-wooded Mesolithic. It seems as though the
manipulations of the pollen record and estimation of attempted habitat types provide esti-
mates of bird populations that are in fact confirmed by what we have of an archaeological
record. The Mesolithic wooded landscape did indeed include enough grasslands, whether in
river valleys, small clearings or the uplands, to support at least a selection of open-ground
species. Some open-ground species do, though, seem to have been genuinely less common —
the Red Kite, Kestrel, Lapwing, and Curlew for instance, seem genuinely scarcer then (see
Appendix).

Conclusions

The archaeological record of birds in Late Glacial and early Postglacial, that is, Mesolithic,
Britain provides a record that is good enough to document the expected change from a fauna
dominated by species of open (tundra-like) habitats to one made up largely of woodland spe-
cies. Despite the popular notion that most of the British Isles were covered in coast-to-coast
woodland, both the pollen record and the archaeological bird fauna indicate that there were
some patches of open habitat, grassland, sedge, or moorland. The archaeological record of
small passerines, which would surely have been the most numerous birds then, as now, is
too poor to give a direct indication of their relative numbers, and an extrapolation, based
on a combination of likely habitat availability and densities of small birds present in Polish
woodlands, is needed to complete an impression of the Mesolithic bird fauna in Britain.
Numerically, the Chaffinch was probably the most numerous bird, as it still is in British
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woodlands, but there are hints, both archaeological and speculative, of a more exotic fauna
than now. Extinct species such as Eagle Owl and Hazel Hen were certainly present, and
woodland passerines might have included large numbers of Hawfinch, a species that does
(because of its distinctive size?) get reported more frequently than expected from archaeo-
logical sites. It is interesting that the common woodland edge birds of the present day coun-
tryside (Wren and Blackbird, for example) were likely to be less numerous than Robins or
Song Thrushes, which we tend not to appreciate as more specialist woodland birds. Among
predators, Tawny Owls and Buzzards would have been much the most numerous, reflect-
ing the abundance of Wood Mice and Bank Voles on the woodland floor. Sparrowhawks
would, surprisingly, have been less common than now, held down by the predation of other
predators (Goshawks and mammals such as the Pine Marten), and by the fact that small
bird densities were themselves lowered by mammalian predation on their nests. And then
there are some speculations that are so unexpected, and little supported, that they can only
be put forward as interesting hypotheses, deserving further thought and investigation. Were
Golden Orioles and Honey Buzzards really once as numerous as the extrapolations suggest?
If so, why have we no archaeological evidence to confirm that? Is it that woodland animals
generally are less likely to get into archaeological sites than coastal, cliff-dwelling, or open-
ground species? Or are our reference collections too poor in such unexpected species that
they have not been recognized — perhaps lost, respectively, among the thrushes or other
buzzards? Wéjcik (2002) describes how to tell oriole humeri from the very similar-sized
thrushes, and the German doctoral theses are similarly helpful when it comes to discrimin-
ating Pernis from Buteo or Accipiter gentilis (Otto, 1981; Schmidt-Burger, 1982), but these
were not available to earlier archaeologists.
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4
Farmland and fenland

Culturally, the break from Mesolithic to Neolithic Britain, from hunter-gatherer to farmer,
seems quite sharp. Archaeologists have been debating for many years whether immigrant
farmers, bringing their crops and livestock, slowly displaced their Mesolithic forbears, or
whether what they introduced was the idea of farming, to be taken up with enthusiasm by
both existing inhabitants and newcomers. It is now possible to examine the ratios of two nat-
urally occurring isotopes of carbon, *C to 2C, to explore this point. Marine foods, which
many Mesolithic communities exploited, are much higher in *C, while terrestrial foods,
cereal crops, livestock, or game, give lower values. Some Mesolithic hunters exploited ter-
restrial sources, of course, so their '*C/'?C ratios are not very different from those of later
people. However, there is a very sharp change, at about 5,200 b.p., in the '*C/'?C ratios of
coastal peoples. Between 6,000 and 5,200 b.p., coastal Mesolithic people were still gather-
ing seafood, but coastal Neolithic people very quickly and apparently completely abandoned
this habit (Richards et al., 2003).

This matches what archaeological records show. Sheep and goats, which have no wild
ancestors in Europe, were brought in, already domesticated, by those first farmers, as were
cereals. These first farmers must have been impressive sailors, for they very quickly reached
Orkney in the north and Ireland in the west with their livestock. The exploitation of wild
mammals, like the use of marine sources, also dropped very dramatically (Yalden, 1999).
In creating fields for their crops and grassland for their livestock, they started to create the
pattern of land use, and therefore the bird fauna, that we expect to see today in most of the
countryside.

Neolithic birds

Some of the best Neolithic sites are, unexpectedly, not in south-east England, which we must
suppose was the first to be settled by farmers, but in the far north, on Orkney, and in the west
of Ireland. As coastal sites, their avifaunas are dominated by seabirds (Table 4.1).

Among the best (most diverse) avifaunas are those from Knap of Howar on Papa Westray
(43 spp.; Bramwell, 1983c), Quanterness (40 spp; Bramwell, 1979a), and Isbister (22 spp.;
Bramwell, 1983a) on Mainland, and Links of Notland (39 spp.; Armour-Chelu, 1988) and
Point of Cott (27 spp.; Harman, 1997) on Westray. Collectively, four sites on Rousay also
contribute 21 species (Davidson & Henshall, 1989), and Pierowall Quarry on Westray adds
another three species (McCormick, 1984). While none of the species occurred on all sites,
several were present in most, including Shag, Cormorant, Gannet, Oystercatcher, Guillemot,
and Great Black-backed Gull. The occurrences of Fulmar, at three sites, are notable — it
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Table 4.1 Neolithic non-passerine birds recorded in Orkney.

Site Papa Isbister Quanterness Rousay Links of Point of Others
Westray Notland  Cott
Source Bramwell Bramwell Bramwell Davidson ~ Armour- Harman
1983¢c 1983a 1979 & Henshall Chelu 1997
1989 1988
Gt N. Diver + +
Bl-th Diver + (sp.?) +
Mx + +
Shearwater
Shearwater sp.  + +
Leach’s Petrel +
Fulmar + + +
Shag + + + + +
Cormorant + + + + +
Gannet + + + + + +
Bittern +
Whooper + (sp.?) + +
Swan
Greylag Goose  + + + +
Pinkfoot +
Goose
Barnacle +
Goose
Shelduck +
Eider + + +
Velvet Scoter + +
Goosander +
RB Merganser +
Mallard +
Teal +
C. Buzzard + + + (sp.D)+
Wt Eagle + + + +
Goshawk + +
Kestrel + +
Red Grouse + +
Spotted Crake +
Water Rail +
Oystercatcher + + + + +
Grey Plover + +
Lapwing +
Curlew + + +
Redshank + +
Spd Redshank ~ +
Greenshank +
Snipe + + + + +
Woodcock +
Turnstone +
Great B-b Gull  + + + + + +
LBb/H Gull + + + +

Common Gull +
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Site Papa Isbister Quanterness Rousay Links of Pointof Others
Westray Notland Cott
Source Bramwell Bramwell Bramwell Davidson Armour- Harman
1983c 1983a 1979 & Henshall Chelu 1997
1989 1988
B1 headed gull + +
Kittiwake +
Great Skua +
Razorbill + + +
Great Auk + + +
Guillemot + + + + +
Puffin + + + +
Black +
Guillemot
Little Auk + + +
Short-eared + +
Owl

Table 4.2 The archaeological record of Fulmar Fulmarus glacialis in the British Isles.

Site Grid Ref Date Citation

Morton, Fife NO 72 57 Mesolithic Coles 1971

Links of Noltland, Orkney HY 42 49 Neolithic Armour-Chelu 1988

Embo, Sutherland NH 82 92 Neolithic Clarke 1965; Henshall &
Ritchie 1995

Westray — Point of Cott HY 46 47 Neolithic Harman 1997

Papa Westray, Orkney HY 48 51 Neolithic Bramwell 1983c¢

Howe, Orkney HY 27 10 Iron Age Bramwell 1994

Dun Bhuirg NM 27 24 Iron Age Bramwell 1981a

Old Scatness Broch, Shetland HU 390111 Iron Age Nicholson 2003

Crosskirk Broch ND 02 70 Iron Age MacCartney 1984

Skaill, Deerness, Orkney HY 58 06 Iron Age Allison 1997b

Niarbyl, Isle of Man SC 2177 Roman Garrad 1978

Buckquoy HY 36 27 Pictish Bramwell 1977b

Buckquoy HY 36 27 Norse Bramwell 1977b

Lindisfarne NU 13 41 Early Medieval Rackham 1985

Hartlepool — Church Close NZ 5233 Early Medieval Allison 1990

Rattray, Aberdeenshire NO 17 45 Medieval Murray & Murray 1993

Tona — Abbey NM 28 24 Medieval Coy & Hamilton-Dyer 1993

Hartlepool — Church Close NZ 5233 Medieval Allison 1990

St Kilda — Hirta NF 09 99 Post-Med Harman 1996b

Guernsey — Le Dehus WV358831 ? Kendrick 1928

has been pointed out that, prior to 1878, St Kilda was its only known British breeding sta-
tion (Fisher & Lockley, 1954), and its spectacular modern increase in range only began in
the late nineteenth century. These Neolithic occurrences indicate that it was formerly much
more widespread, as do later records through to early Mediaeval times (Table 4.2). Thus
either climatic changes or human hunting pressure reduced its range between prehistoric
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and modern times. Given its tendency to nest on more accessible slopes than other seabirds,
and the low reproductive rate (single egg clutches, late maturation), human overhunting must
be strongly suspected.

Nor is this the only species present in these early maritime faunas which has been
severely hit by presumed human hunting. Two other notable species are the Great and Little
Auk. The former is of course entirely extinct, but it bred on flat rocky islets, and would prob-
ably have been available to human hunters only in the breeding season; the latter is a north-
erly species recorded regularly in winter in British waters, particularly in the north, and
perhaps indicative therefore of hunting by humans in winter. On the other hand, as Stewart
(2002a) persuasively argues, the presence of Little Auks and other marine species in caves,
often far inland, may simply indicate the contemporary ‘wrecks’ of marine birds that some-
times see seabirds occurring, often indeed dying, well inland in modern times, and does not
necessarily provide evidence of human intervention. Other predators than humans could
also have taken these as prey, but as these are genuine archaeological sites, human hunting is
certainly the most likely explanation for their presence.

If this sounds to contradict the comments opening this chapter (that Neolithic peoples
abandoned the earlier seafood predilections of their Mesolithic forebears), it should be
emphasized that cattle, pigs, and sheep provided most of the meat they ate, and birds, includ-
ing seabirds, were only a minor item of diet. At Isbister, for example, some 488 cattle bones
and 206 sheep bones dominated the fauna, with only another 63 from Red Deer, Otter, Pig,
Dog, and seal (Barker, 1983). At Knap of Howar, large cattle and small sheep dominate the
fauna (Noddle, 1983), while at Quanterness, sheep were dominant (Clutton-Brock, 1979).
Similarly, at Mount Pleasant, as a southern example, Harcourt (1979b) calculates that 60%
of the meat eaten was cattle, 2% sheep and 16% pig, leaving only 21% to come from wild
species, including deer and the very few birds.

A rather different species regularly recorded in these northern archaeological sites is the
White-tailed Eagle, and its frequency in Isbister led to the soubriquet Tomb of the Eagles being
applied to the site (Hedges, 1984). Among 745 identified bird bones there, no fewer than 641
were from this one species. At least 10 individuals were represented, scoring the bones directly,
but the archaeologist interpreted them as coming from perhaps 14 individuals, when account-
ing for their distribution across the site and through the layers (Bramwell, 1983a; Hedges,
1984). They clearly had some symbolic purpose, being directly interred with human skeletons.
The fact that they, and other carrion feeders (Raven, Great Black-backed Gull), were associ-
ated with human burial chambers was surely not an accident. Perhaps we see here some reflec-
tion of the ‘sky-burials’ performed by Parsees and others, in which human corpses are left
exposed for vultures and crows to dismember, or perhaps the eagles conferred some status on
the deceased. The fact that White-tailed Eagles may gather at carrion makes it easier to envis-
age the humans collecting some numbers of them, though exactly how they did this remains
uncertain. One possible traditional method is illustrated by Love (1983); the eagles were drawn
to bait placed near a sunken covered pit, in which the hunter hid himself. He could then grab the
legs of any eagle that ventured close enough. Arrows or spears might also have been effective
weapons at close quarters. An alternative was to put carrion in a trench, wide enough for the
bird to walk in but too narrow for it to spread its wings. The frequency of White-tailed Eagle
remains emphasizes that this species was much more widespread, and probably much more
abundant, than the Golden Eagle in past times (Yalden, 2007), though their different ecologies
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mean that one was more likely occur in archaeological sites. The White-tailed Eagle’s carrion-
feeding propensity perhaps also made it more vulnerable to Humans when they decided to
exterminate it, along with other raptors, in the nineteenth century.

Two mainland sites in Scotland have rather similar faunas to these Orcadian sites.
Embo, on the east coast of Sutherland, is another site with Great Auk remains (Clarke, 1965;
Henshall & Ritchie, 1995). Other sea birds there include Fulmar, Gannet, Shag, Razorbill,
and Guillemot, with Red-necked Grebe and duck sp. suggesting freshwater. Capercaillie,
Lapwing, Blackbird, and Starling represent the terrestrial fauna, and imply between them a
mixture of open ground and woodland. At Carding Mill Bay, Oban, the small fauna simi-
larly includes marine (Guillemot, Razorbill, Great Black-backed and Herring Gull) and ter-
restrial (finch sp., Crow/Rook, Swallow) species, but the site is most notably another with
White-tailed Eagle (Hamilton-Dyer & McCormick, 1993).

In western Ireland, Carrowmore, in County Sligo, yielded few animal bones, and only
one, an indeterminate goose Anser sp., of a bird (Burenhult, 1980). No more valuable is
Newgrange, a famous Neolithic and Beaker Age site in County Meath, which produced
remains of one Song Thrush, Turdus philomelos, but whose dating is uncertain — recent con-
taminants, including Rabbits, were also present (Van Wijngaarden-Bakker, 1982). Perhaps
most interesting is the site at Ferriter’s Cove, on the Dingle peninsula in County Kerry. This
is thought to be a transitional site, from latest Mesolithic to earliest Neolithic. As testimony
to the latter, there are a few bones of Sheep and Cattle, but the much more abundant remains
of Wild Boar imply that hunting was still the major source of meat. A foraging, rather than
farming, lifestyle is also suggested by the abundant fish remains, and the few seabirds
(Gannet, Guillemot, Herring Gull) imply the same (McCarthy, 1999).

Neolithic sites in southern Britain tend to be associated with the chalk downlands. These
may have been easier ground to clear of trees, to create either pasture for livestock or fields
for crops, than the wetter soils of the valleys. Although calcareous soils should be good for
preserving bones, few bird bones have in fact been recovered, suggesting that fowling was
not a common practice at inland sites. It may be significant that sites such as Runnymede
(Serjeantson, 1996), West Kennet enclosure (Edwards & Horne, 1997), Windmill Hill
(Grigson, 1999), and Ascott-under-Wychwood (Mulville & Grigson, 2007), which do produce
substantial numbers of animal bones, yield very few birds. Durrington Walls yielded duck,
probably Mallard, and Cormorant, reflecting presumably its location by the River Avon, as
well as Red Kite, Raven, and Woodcock, which presumably imply between them rather more
woodland than now survives in the area (Harcourt, 1971a). Nearby Stonehenge, most emblem-
atic of Neolithic sites, also produced evidence of Raven (Serjeantson, 1995). From Mount
Pleasant, near Dorchester, a complex site ranging from Neolithic through Beaker to Bronze
and Iron Age, the Neolithic levels produced Common Crane, and the Beaker age (Neolithic/
Bronze Age transition) added Greylag/Bean Goose, Pintail, Song Thrush, and Mistle Thrush
(Harcourt, 1971b). However, the best Neolithic faunas from England come from two neigh-
bouring cave sites in the Peak District, 6 km south-east of Buxton. Dowel Cave lies in a small
side-valley off the head of Dovedale, while the mouth of Fox Hole Cave overlooks it from the
top of a nearby hill, High Wheeldon. Dowel Cave produced a large fauna, including numerous
passerines, among which woodland species predominate. Great Tit is the most numerous, but
Robin and Redstart, Hedge Sparrow, Bullfinch, Greenfinch, Hawfinch and Goldfinch, Song
Thrush, Mistle Thrush, Blackbird and Redwing, Magpie and Wren are also represented.
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Among non-passerines, Tawny Owl and Goshawk also imply woodland. However, some
open-ground species are also present, including Skylark, Wheatear, Ring Ouzel, Jackdaw,
Crow/Rook, Starling, and Linnet among the passerines, Grey Partridge, Kestrel, Barn Owl,
and Stock Dove among the non-passerines. As several of the open ground species (Starling,
Jackdaw, Crow/Rook, Stock Dove, Kestrel) nest in holes in trees, and several of the woodland
species (Mistle Thrush, Blackbird, Magpie) forage out into grassland, it may well have been
a rather open woodland, or, given its setting, wooded in the valley but more open on the lime-
stone summits above (Bramwell, 1960b). One of the most unusual species in the collection is
a shrike, which must, from its small size, be Red-backed Shrike. As shrikes generally prefer
scrub, offering plenty of perches but also open areas to pounce on their prey, its presence is
a strong indication of the mixed nature of the habitat at that time. Fox Hole also provided
evidence of a more wooded environment than now, when it sits in limestone grassland on
a quite treeless hill. Capercaillie suggests not just woodland, but perhaps coniferous wood-
land, though Black Grouse implies more open scrubby woodland. As one of the few English
records of Golden Eagle also comes from this site, it may well be that the eagle nested here,
perhaps hunting these grouse over the more acid moorlands about 6 km to the west. Nuthatch,
Robin, Blackbird, Jay, and Great Spotted Woodpecker also indicate woodland, Fieldfare,
Mistle Thrush, Magpie, and Crow/Rook imply at least some cover of trees, while the Skylark,
like the Golden Eagle, suggests nearby open ground (Bramwell, 1978c).

The peat levels in the Cambridgeshire fens have also produced important bird faunas,
in non-Human sites, but they probably cover some 4,000 years of Neolithic to Bronze Age
times, and are discussed more fully below. Birds may well have been more abundant, and
fowling may have been more important economically, there than in the drier uplands, even
in the Neolithic.

The overall interpretation of these Neolithic bird faunas suggests that early farmers had
made little impact on the landscape, and had little interest in bird resources, except at coastal
sites. The birds present are much as might be expected currently in the same locations,
though with a few surprises: in coastal sites, Little Auk and Great Auk, as well as currently
more familiar seabirds, at inland sites, Golden Eagle and Capercaillie looking unfamiliar in
an English setting.

Bronze Age

By the subsequent Bronze Age, starting in southern England about 4,000 b.p., farming had
made a more severe change, and large areas of downland, in particular, were essentially
treeless. Coneybury, near Stonehenge, produced Lapwing and White-tailed Eagle (Maltby,
1990), while various sites on the Marlborough Downs produced Rook/Crow, thrush sp., Grey
Partridge, and Golden Plover, as well as Mallard, Kestrel, and Pigeon/Dove sp. (Maltby,
1992). Potterne, another Wiltshire site, on the Salisbury Plain, produced Teal, Mallard
and Greylag Goose, Common Crane, White-tailed Eagle, Buzzard, Woodcock, Blackbird,
(House?) Sparrow, Crow and Raven, plus, incongruously for such an inland site, Guillemot
(Locker, 2000). Wigber Low, Derbyshire, yielded Skylark and thrush sp. as well as Raven and
Woodcock (Maltby, 1983), while the coastal site of Brean Down in Somerset is another with
Lapwing, Common Crane, and Starling, implying open country, as well as various thrushes
(Robin, Redwing, Song Thrush, Mistle Thrush), Mute Swan, Greylag Goose, Mallard,
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Woodcock, Snipe, and Guillemot reflecting other habitats in the area (Levitan, 1990). Sand
Martin, Swallow, and Skylark at Wilsford Shaft, near Stonehenge, also imply open grass-
land, over which the two hirundines would have been hunting (Yalden & Yalden, 1989). Odd
records of a few other species from various Bronze Age sites complete the record but add lit-
tle to the story (Goose, Mallard? and Tawny Owl at Runnymede (Serjeantson, 1996), prob-
able Wigeon at Anslow’s Cottages, Burghfield (Coy, 1992), Crow/Rook on Cranborne Chase
(Legge, 1991), Black Grouse and Long-eared Owl at Hindlow Cairn, Derbyshire (Bramwell,
1981b)). The occurrence of Lapwing and Golden Plover in these faunas might indicate the
start of their habit of wintering on grasslands (well south of its breeding range for Golden
Plover, at least), along perhaps with wintering thrushes.

Coastal Bronze Age sites do not differ markedly from the earlier Neolithic ones. Ardnave,
Islay, only produced Common Crane and Curlew (Harman, 1983), but Dun Mor Vaul on
Tiree (Shag, Cormorant, Gannet, Golden Plover, Puffin, Little Auk, Redstart, Song Thrush,
Starling, and Crow; Bramwell, 1974) and Bu Farm on Westray, Orkney (Red Grouse, Teal,
Kittiwake, Guillemot, Snipe, Gannet, and Greylag Goose; O’Sullivan, 1996) produced larger
faunas. The Broch of Midhowe on Rousay, Orkney, contained Gannet, Shag, Heron, and
possibly Oystercatcher but, improbably, Domestic Fowl (later contaminant, or misidentified,
perhaps Black Grouse?) (Platt, 1933b). The biggest fauna is that from Jarlshof, Shetland,
though this is a complex site (ranging from Bronze Age to Viking times), and identifications
are sometimes uncertain, probably due to inadequate reference collections at this relatively
early excavation. Species reported from Bronze Age levels there include Great Northern
Diver, Storm Petrel, Gannet, Shag, Cormorant, Heron, Bittern, (White?) Stork, swan sp.,
goose sp., Eagle, Falcon, Lapwing, Turnstone, Herring and Great Black-backed Gull, Skua,
and Raven (Platt, 1956). Somewhat oddly, Platt (1933a) earlier included Blue-eyed Shag, as
well as Shag and Cormorant, in the list from Jarlshof. This essentially southern ocean spe-
cies is never likely to have occurred in the North Atlantic, and the identification may simply
indicate the scarcity of reference material available to bird bone specialists at that time. It
would be valuable to get modern confirmation or greater precision on some of these identi-
fications, but it is not known if the specimens have been kept, perhaps at the Royal Scottish
Museum. In the Scilly Isles, at the other end of Britain, the site on Nornour has produced
a very interesting and mixed fauna. The seabirds — Manx Shearwater, Cormorant, Gannet,
Razorbill, Guillemot, Puffin — are unsurprising, except perhaps for the lack of gulls (Turk,
1971, 1978). Coastal occurrences of Redshank, Knot, godwit sp. and also Ruff seem plausi-
ble, though the latter implies more freshwater marsh than is now available, as do Mallard,
White Stork, and Grey Heron. On what is now a much smaller island than it was then, the
presence of Raven, Black Grouse, and Stone Curlew seems truly remarkable. At least the
Blackbird is not surprising. A similar assemblage is reported from Caldicot in Gwent on
the Severn marshes — Little Grebe, Grey Heron, Common Crane, ?Brent Goose, Mallard,
?Pintail, 7Wigeon, Tufted Duck, and Barn Owl (McCormick et al., 1997).

Fenland

Mention of the Severn marshes leads reasonably to the most instructive, but in timing most
uncertain, of these possible Bronze Age sites. The fenlands of Cambridgeshire and neigh-
bouring counties were once part of a large area, over 3,000 km?2, of wet, bird-rich habitat. It
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was drained by a succession of Roman, Norman, and later engineers, to give the fertile peat-
rich soils that are now prime arable land. Drains and ditches were mostly dug, even in the
nineteenth century, by hand, giving many opportunities to encounter and excavate bones.
Many of these are now in the University Museums of Geology and Zoology at Cambridge.
The peats have, in general, been dated by pollen analysis — they show an earlier peat, mostly
Neolithic in age (but with earlier, Mesolithic, channels in places) and a later peat, mostly
Bronze Age. Occasionally bones can be dated by the pollen preserved in the peat retained
inside them, but this is exceptional. A few of the mammal bones have been dated directly —
Beaver to 3,079 and 2,677 b.p., Aurochs to 4,630 and 4,200 b.p. (details in Yalden, 1999) —
but no bird bones have yet been so dated. The fauna is generally, but loosely, referred to as
Neolithic in age — the radiocarbon dates for the mammals match this, as does such pollen
as has been examined, but some of the bones could well come from Bronze Age or even
later. As a whole, the avifauna accumulated from such localities as Burwell Fen, Burnt Fen,
Feltwell Fen, Cambridge Fen, Swaffham Fen, and Lingey Fen, is an exciting one, and it
is fortunate that Northcote (1980) re-examined all the available specimens, checking their
identities and quantifying the fauna (Table 4.3).

Obviously the most striking occurrence here is the Dalmatian Pelican, a species
which now nests no nearer than the delta of the R. Danube and the area of the Albanian/
Montenegran border. However, according to Cramp et al. (1977), Pliny reported that it
bred in the estuaries of the Rhine, Scheldt and Elbe, so its retreat from western Europe
happened in historical times. As confirmation, it has also been reported from the archaeo-
logical sites of Vlaardingen, Netherlands, of early Neolithic age, and from Havno, Denmark
(Andrews, 1917; Stewart, 2004). Drainage, and its sensitivity to Human disturbance on its
breeding grounds, have conspired against it. The related White Pelican Pelecanus onocro-
talus is similarly restricted in range, but reported more frequently in western Europe today,
albeit probably as an escapee from zoos and bird gardens; this raises the question of iden-
tity. It averages somewhat smaller, though the two species overlap in size. Most of the sub-
fossil bones are too large to belong to White Pelicans, but the best diagnostic character is

Table 4.3 The birds of the Cambridge fens, 7,000-3,000 years ago (from Northcote 1980)

Species n. bones n. individuals
Dalmatian Pelican Pelecanus crispus 3 3
Bittern Botaurus stellaris 130 21
Mute Swan Cygnus olor 306 32
Whooper Swan Cygnus cygnus 56 6
Greylag Goose Anser anser 26 6
Mallard Anas platyrhynchos 113 20
Smew Mergellus albellus 3 3
Red-breasted Merganser Mergus serrator 4 1
White-tailed Eagle Haliaeetus albicilla 1 1
Common Crane Grus grus 112 17
Moorhen Gallinula chloropus 5

Lapwing Vanellus vanellus
Woodcock Scoloplax rusticola
Razorbill Alca torda
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Fig. 4.1 Pelican bone identification. The Dalmatian Pelican (D) averages larger than the White
Pelican (W), but with an extensive overlap that precludes specific identification of wing bones.
However, the tarsometatarsus has a broader, deeper (antero-posteriorly) but less elongate (proximo-
distally) hypotarsus (ht) that is distinctive (after Forbes et al. 1958).

the length of the hypotarsus on the tarsometatarsal bone. This is substantially shorter in
P. crispus (Figure 4.1), and there is no doubt that the subfossil bones belong to this spe-
cies (Forbes et al., 1958; Joysey, 1963). One of the humeri in the Zoological Museum at
Cambridge still had small amounts of peat adhering to it, and analysis of the pollen in this
enabled it to be related to the peat deposits in the fenland, and to a radiocarbon dating on
those peats. The most abundant tree pollen was from Oak, Alder, and Birch, with some
Lime, Hornbeam, Ash, Pine, and Elm. Non-tree pollen came mostly from Hazel, grasses,
and Bur-weed Sparganium, with a lot of fern spores. Hornbeam is a useful marker, because
itis a tree that appeared late in Britain, and generally this is the pollen spectrum from Pollen
Zone VIIb, known as the Sub-Boreal, covering the Neolithic and Bronze Ages, about 5,000
to 2,500 b.p. More precisely, the scrapings from the pelican bone match the lower part of the
peat, before ferns became even more abundant, and those peats have been dated to about
4,000 b.p., when the fen was probably still somewhat brackish. Of course, this dating per-
tains to that particular bone; it is unlikely that all the bones listed in Table 4.2 have exactly
the same date. However, the predominance of Mute Swan, Bittern, Crane, and Mallard in
the fauna paint a coherent picture of a fenland with much open water, extensive shallows
with reeds and grasses, and trees on higher islands. The other water birds mostly fit this
picture. The Razorbill looks rather out of place, and Mergansers usually winter at sea, but
the fens suffered several marine transgressions during the Postglacial period. Given that the
birds accumulated over a long period, perhaps of 3,000 years or so, these species might have
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lived (rather, died) during one such period. Equally, they might have been the occasional
‘wrecked’ seabirds that sometimes turn up in odd places even today.

The abundance of Mute Swans in these Bronze Age fenlands is interesting for another
reason, given past arguments over its status as a native bird. Their status as semi-domesti-
cated birds in Mediaeval England is nicely summarized by Kear (1990). As is well known,
Mute Swans on the River Thames belong to the Crown, if unmarked, or to the Dyer’s or
Vintner’s companies, who indicate ownership with one notch or two notches, respectively,
cut into each side of the bill in the annual July swan-upping. This is a remnant of a once
widespread custom, in which Mute Swans everywhere (in England, at least) belonged to
rich landowners, notably the Crown (Ticehurst, 1957). The large flock of Mute Swans at
the Abbotsbury swannery in Dorset is another reminder that swans have been regarded as
semi-domestic for a long period. This led to suggestions that it was not a native bird, but was
imported variously by Romans or Normans as a source of food. One specific suggestion,
apparently made by Yarrell in his British Birds of 1843 (Ticehurst, 1957) is that returning
Crusaders brought them from Cyprus, though that rather dry island is hardly enhanced by
an abundance of Mute Swan habitat. Even Professor Alfred Newton, in his Dictionary of
Birds, considered that the degree of legal protection for Mute Swans in Medieval England
pointed to a non-native status. In fact, Ticehurst (1957), reviewing the Medieval documenta-
tion, concluded that it was already well established in Britain by 1200, and that it must have
been a native. This is made quite clear from the archaeological record: Mute Swans have
been present in Britain for a long time. There is a continuous scatter of records all the way
from Late Glacial, Mesolithic, and Neolithic times, through Roman to Medieval and Post-
medieval. Although it is certainly true that most records (32 of 58) belong in these last two
periods (Figure 4.2), this still leaves quite enough records to document the native status of
the species (Table 4.4). Just three additional records of uncertain Mute/ Whooper Swans raise
the question of identification. In size, the two species overlap extensively, but Mute Swans
walk less, so their tarsometatarsi are notably shorter and have narrower condyles for the toes
(Figure 4.3). The skulls, of course, are very different, with a great boss for the knob in Mute
Swans, and the sternum of Whooper (and the much smaller Bewick’s) Swans is greatly exca-
vated for a loop of the trachea, associated with their trumpeting calls (Figure 1.7). More sub-
tle features, for instance muscle scars on the humeri, also allow the two to be distinguished.
These early swans might have been eaten, but cut marks on the distal ulna and radius from
Outgang Road, Market Deeping, which might be Mute or Whooper Swans, suggest removal
of flight feathers (Albarella pers. obs.).

The presence of the Crane Grus grus in the Cambridge fenlands is less surprising. Though
apparently lost as a British breeding bird in about 1600, its former status is well appreciated.
An abundance of documentary evidence, including legal protection under Henry VIII, an
abundance of placenames, and indeed an abundance of archaeological records (Boisseau &
Yalden, 1999) all testify to its former widespread occurrence. Its bones are so much longer
than those of other wetland birds as to be almost unmistakable. There has been some confu-
sion in the past over its status because of the transfer of its name to the Grey Heron, an event
likely to have followed its extinction. One other long-legged species does occur with it in
similar habitats, the White Stork Ciconia ciconia, but that is far rarer. It also seems to have
become extinct longer ago — the famed nesting in Edinburgh in 1416 being perhaps the last,
or even only, recorded nesting. Of course, one or two pairs of Cranes have bred in Britain
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Fig. 4.2 Mute Swan distribution. Most records confined to England, but extending in time at least
back to the Mesolithic, so clearly a long-standing native (see Table 4.4).

since about 1984, a welcome return of a lost native, and as this is written, a pair of Storks is
reputedly nesting in Yorkshire.

Northcote (1980) makes the odd remark that the East Anglian fens are (were) more base-
rich, so better for preserving bird bones, whereas those of Somerset are more acid, and so
produce no comparable fauna. This comment ignores the substantial bird faunas excavated
many years ago from Glastonbury Lake Village (Andrews, 1917) and from Meare Lake
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Table 4.4 Archaeological records of Mute Swan Cygnus olor from the British Isles. The 3 records
marked * are uncertain Mute/Whooper Swans.

Site Grid Ref Date Citation

*1ford, Essex TQ 45 85 Ipswichian Harrison & Walker 1977

*Grays, Essex TQ 60 75 Ipswichian Harrison & Walker 1977

Sutherland — Creag nan Uamh NC 26 17 Late Glacial Newton 1917; Tyrberg 1998

cave

Castlepook Cave, Co. Cork R 60 00 Late Pleist-Holocene ~ Bell 1915; Tyrberg 1998

Aveline’s Hole, Somerset ST 47 58 Late Pleist-Holocene Davies 1921, Newton 1921b, 1922,
1924b, Tyrberg 1998

Gough’s Cave, Somerset ST 47 54 Mesolithic Harrison 1980a; Harrison 1986

Inchnadamff, Sutherland NC 2521 Mesolithic Newton 1917

Brean Down ST 29 58 Bronze Age Levitan 1990

Burwell Fen TL 59 67 Bronze Age Northcote 1980

Meare Lake Village ST 44 42 Iron Age Gray 1966

Haddenham TL 46 75 Iron Age Evans & Serjeantson 1988

Glastonbury Lake Village ST 49 38 Iron Age Harrison 1980a, 1987b

Howe, Orkney HY 27 10 Iron Age Bramwell 1994

Heybridge — Elms Farm TL 84 08 Early Roman Johnstone & Albarella 2002

Caister-on-Sea TG 51 12 Roman Harman 1993b

London - Billingsgate TQ 3280 Roman Cowles 1980a; Parker 1988

Buildings

Longthorpe TL 1597 Roman King 1987

London — Lambeth TQ3179 Roman Locker 1988

York — General Accident Site SE 60 52 Roman O’Connor 1985b

Wroxeter SJ 56 08 Roman Meddens 1987

Bancroft Villa SP 82 40 Roman Levitan 1994b

Caister-on-Sea TG 51 12 Anglo-Saxon Harman 1993b

Northampton — Marefair SP 75 61 Saxon Bramwell 1979d

York — Coppergate SE 60 52 Anglo-Scand O’Connor 1989

Buckquoy HY 3627 Norse Bramwell 1977b

Castle Acre Castle TF 82 15 Norman Lawrance 1982

Beverley — Lurk Lane TA 04 40 11th—13th C Scott 1991

Scarborough Castle, Kitchen TA 05 89 12-13th C ‘Weinstock 2002b

South Witham SK 93 19 13th C Harcourt 1969a

London — Baynard’s Castle TQ 32 80 1350 Bramwell 1975a

Portchester SU 62 04 1350-1400 Eastham 1985

Taunton — Benham’s Garage ST 2324 Medieval Levitan 1984b

Hatch Warren, Brighton Hill SU 60 48 Medieval Coy 1995

South

Writtle — King John’s Hunting TL 67 68 Medieval Bramwell 1969

Lodge

Ling’s Lynn TF 61 20 Medieval Bramwell 1977a

Lincoln SK 97 71 Medieval Cowles (1973), Dobney et al (1996)

Launceston Castle SX 33 84 Medieval Albarella & Davies (1996)

London — Southwark TQ 32 80 Medieval Locker (1988)

Exeter SX 9192 Medieval Maltby(1979a)

Castletown, Isle of Man SC 26 67 Medieval Fisher (1996)

Coventry — Town Wall SP 3378 Medieval Bramwell (1986a)

Faccombe Netherton SU 3555 Medieval Sadler (1990)

Hull — Scale Lane/Lowgate TA 1028 Medieval Phillips (1980)
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Site Grid Ref Date Citation

Christchurch — Dolphin Site SZ 1592 Medieval Coy (1983a)

Brentford TQ 1778 Medieval Cowles (1978)

Castle Rising Castle TF 66 24 Medieval Jones, Reilly & Pipe 1997
*Stafford Castle SJ 9223 15th C. Sadler 2007

London — Baynard’s Castle TQ 32 80 1500 Bramwell 1975a

London — Baynard’s Castle TQ 3280 1520 Bramwell 1975a

Hertford Castle TL 32 12 High/Late Medieval Jaques & Dobney 1996
Waltham Abbey TL 38 00 Late Medieval Huggins 1976

Donington Park SK 42 25 Late Medieval Bent 1978

Castle Rising Castle TF 66 24 16th C Jones, Reilly & Pipe 1997
Portchester SU 62 04 16th-17th C Eastham 1985

London — Aldgate TQ 33 81 1670-1700 Armitage & West 1984
Norton Priory SJ 5585 Post-Med Greene 1989

York — Aldwark SE 60 52 Post-Med O’Connor 1984a

London — Southwark TQ 32 80 Post-Med Locker 1988

Hull — Queen’s Street TA 10 28 Late Post-Med Scott 1993

Guernsey — Le Dehus WV358831 Kendrick 1928

Redmere, nr Littleport TL 64 86 Harrison 1980a

Village about 5 km away (Gray, 1966). These are both slightly later, Iron Age sites, and the
faunas reflect in part the more developed agriculture of those times, exemplified by early
records of Domestic Fowl (Jungle Fowl, in Harrison (1987b); the original excavation reports
seem not to include it in the bird lists), but their bird faunas largely support the conclusions
drawn from East Anglian Fenland.

Glastonbury Lake Village, the earlier to be discovered and excavated, lies just 1.5 km
north of the present town, which is perched on a small hill overlooking the flat fenland to the
north. The Lake Village, first recognized in 1892 and excavated from then until 1907, was
a classic crannog, a complex of 89 huts, indicated by gentle mounds in 1892, each built on
a base of logs and brushwood. The basal layer of logs, mostly alder, were laid about 15-35
cm apart, and a second layer was placed at right angles to them, with a layer of brushwood
on top. The floors of the living areas were made of clay, and as the huts gently sunk into the
mire under their own weight, extra layers of clay were added. Raised hearths of clay, some-
times topped with limestone, were also a feature. Some, at least, of the huts were also joined
by stone pathways. The whole village was surrounded by a palisade of vertical posts, again
mostly alder but with some of birch and oak, often just a single row but in places two, three,
or even four posts deep. Confirming that the site was set in water, to the east was a causeway,
a complex and carefully crafted structure made of grooved oak planks with boards set in the
grooves, and a landing stage, mostly of stone slabs with a wattle retaining wall one side and
a side fence of morticed oak planks and rails the other. The inhabitants made use of their
location by dumping most of their rubbish over the palisade into the shallow water, provid-
ing a very rich treasure trove for the archaeologists. Amber and glass beads, examples of
iron sickle, saw and mattock with wooden handles still in place, bronze rings, antler combs,
wooden ladles and bowls, even a wooden hand plough and a dugout canoe, were among the
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Fig. 4.3 Swan bone identification. Despite very similar sizes, most larger bones of Whooper (W)
and Mute (M) Swans can be distinguished. For instance, the pneumatic fossa (pf) on the head of the
humerus is deeper, but the deltoid crest (dc) less prominent but more elongate in Whooper Swans;
distally, the brachial depression(bd) (for the attachment of the brachialis muscle) is more compact.
Associated with their more regular grazing habits, the trochlea for the 4" toe is broader (4), and the
whole tarsometatarsus is more elongate. (See also Fig 1.7).

many items discovered. The peat had also preserved large quantities of bones, notably of
sheep (despite the wet site — presumably they lived on the nearby drier hills).

Meare, lying some 6 km north-west of Glastonbury, was actually discovered during the
Glastonbury excavations, in 1895, and mapped in 1896, but digging was deferred until the
former excavation was finished. The mapping showed in fact two settlements, Meare West
and Meare East, about 200 m apart. Digging at Meare West began in 1910, and continued
through to 1933. Only the eastern part of Meare West, involving 40 mounds (that is, hut sites),
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was excavated then; digging was confined to August-September, the driest time of the year,
and even then had to be abandoned in three very wet summers. Compared with Glastonbury,
the site seems to have been on a drier edge of the marshes, and while the more northern huts
(those deeper into the marsh) had foundations of oak planks and brushwood, like Glastonbury,
most had clay floors laid directly on the peat. There was no palisade, no landing stage or
causeway (not, at least, in the parts excavated), and most of the archaeological specimens
were found in the hut floors, sandwiched by the extra clay that was periodically added. A
comparable wealth of archaeological material was reported, much of it closely matching that
from Glastonbury. For instance, 155 beads, of amber, jet, and glass, 368 worked bones and
282 worked antler pieces, and 1469 pieces of flint, including flint arrowheads — despite the
presence also of iron objects — were found. Writing up the excavations was delayed by the
1939-45 war, and then by the deaths of the two supervisors and excavators, first, of Arthur
Bulleid in December 1951, and then of Harold St George Gray, so that the final reports did not
appear until 1948, 1953, and 1966. Even then, there is a feeling that volume 3 was hurried out,
to complete the series, and there is, for example, no report on the food bones.

Both sites produced large birds faunas: 58 species at Meare (Bate, 1966), 37 at Glastonbury
(Andrews, 1917), and most of the identifications have been checked more recently (Harrison,
1980a, 1987b). At both sites, waterbirds dominate, and there must have been very extensive
open water. Andrews (1917) thought that at least five individual Dalmatian Pelicans were
represented, and gave measurements of 19 bones as evidence that they matched P. crispus
rather than P. onocrotalus. Moreover, he emphasized that some of the bones were from
juveniles (as indeed were some of the Cambridge fenland specimens), indicating that they
bred locally. Other species include Dabchick, Bittern, Grey Heron, Cormorant, Common
Crane, Moorhen, Coot, both Mute and Whooper Swans, and a long list of ducks — Mallard,
Wigeon, Pintail, Scaup, Tufted Duck, Pochard, and Smew. Geese were surprisingly scarce —
only one or two bones, species uncertain. Among predators and scavengers, White-tailed
Eagle, Marsh Harrier, Red Kite, and Barn Owl were listed. (Records of Corncrake, Goshawk,
Teal, Shoveler, Goldeneye, and Red-breasted Merganser given by Andrew (1917) were re-
identified by Harrison (1980a) as other species in this list, but not all the bones reported by
Andrews were available to Harrison.) Terrestrial birds were fewer, but possible Wheatear,
Crow/Rook, and Song Thrush were reported. A single shearwater humerus (presumably
Manx Shearwater, as it is the only breeding species in Britain) suggests perhaps that the
locals had been exploiting seabirds of nearby islands in the Bristol Channel. However, the
absence of most marine species — Puffins, for instance, which used to be common on Lundy —
implies that they were exploiting the local waterbirds, not foraging further afield, and that the
shearwater was therefore a stray. Mostly, the Glastonbury inhabitants fed on sheep meat, pre-
sumably reared on the Mendip Hills nearby, but cattle, horse, pig, and goat were also present,
so the birds were presumably taken as a change in diet, and were certainly not a mainstay. At
Meare similarly, an extensive fauna of waterbirds is preserved, though not pelicans. (More
recent excavations at Glastonbury, at Wirral Park and the Mound, have added to the record
of Dalmatian Pelicans in the area; Darvill & Coy, 1985.) Great Northern and Red-throated
Diver, Dabchick and Great Crested Grebe, Cormorant, Grey Heron, Bittern, Moorhen, Coot,
Water Rail, Common Crane, Whooper, Bewick’s and Mute Swans, Barnacle, White-fronted
and Greylag Geese, together with a good list of ducks — Shelduck, Teal, Garganey, Mallard,
Wigeon, Gadwall, Pintail, Shoveler, Scaup, Tufted Duck, Pochard, Goldeneye, Smew and
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Goosander. More predators were recorded than at Glastonbury, including Peregrine, Osprey,
Marsh and Montague’s Harriers, Red Kite, both White-tailed and Golden Eagle, ?Common
Buzzard and perhaps the latest record of Eagle Owl from Britain (cf. Table 3.2) — only the shaft
of an ulna, broken, and Bate (1966) was uncertain about its identity. (Owl ulnae have a char-
acteristic triangular cross-section, but attempts to relocate this bone to check it have failed.)
Rather more marine and terrestrial species were also listed — Gannet, perhaps Herring and
Great Black-backed Gull, among the former, Grey Partridge, Black Grouse, Rook, and Song
Thrush among the latter. Haddenham, in the Cambridgeshire fens, is another Iron Age site
with a wetland fauna including Dalmatian Pelican (Fig 4.5), as well as Grey Heron, Crane,
Mute Swan, Mallard, Coot, and Moorhen (Evans & Serjeantson, 1988). A pelican humerus
from Haddenham bears cut marks, suggesting it was eaten, while the Crane was an almost
fledged juvenile, proving, lest there was any doubt, that they bred locally.

Collectively, these Bronze and Iron Age fenlands tell us of a once much more extensive
habitat, which must have covered some 8,427 km?, to judge from the maps in Darby. Nearly
half (about 3,164 km?) of this would have been in the Fenlands of East Anglia, covering much of
northern Cambridgeshire and southern Lincolnshire. The Somerset Levels, Romney Marshes
and Pevensey Levels, the Humber marshlands, and the Vale of Pickering also had substantial
fenlands in Roman times (Figure 4.4). The loss of this habitat began so long ago that its full
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Fig. 4.4 The former extent of fenland in England (after Darby & Versey 1957).
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extent is difficult to imagine. There have been at least three phases of drainage, starting with
one in Roman times of which little direct evidence remains (Rackham, 1986). The pattern of
contemporary settlements recorded in Domesday surveys of 1086 AD picks out some likely
Roman embankments around fenland, particularly in southern Lincolnshire (Darby & Versey,
1975), but overall the pattern of settlements on their maps, which surround but rarely encroach
on fenland, suggest that most fenland still remained in southern Britain into Norman times.

@ Pelican
A Bittern

Fig. 4.5 Associated with the formerly greater extent of fenlands, Dalmatian Pelicans and Bitterns
show a wide distribution in the archaeological record (see Table 4.5).
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As late as 1540, when Glastonbury Abbey was dissolved by Henry VIII, there was a pool at
Meare of some 200 ha, on which the Abbey had kept 41 pairs of swans (Bulleid & Gray, 1948).
Bitterns and Marsh Harriers strongly suggest extensive reed beds, and likely large eel popula-
tions. Cormorants might be considered by present-day British observers to belong among the
maritime species, but formerly they nested regularly in appropriate freshwaters; among other
freshwater archaeological sites for them are Ulrome Lake, Yorkshire, also Iron Age (Harrison,
1980a), Lagore, County Meath, an early Christian crannog (Stelfox, 1938) and perhaps medi-
eval Barnard’s Castle, London (Bramwell, 1975a). They are now returning inland, for example,
to such sites as the Lea Valley and Abberton reservoirs, to the annoyance of anglers. Stewart
(2004) remarks that wetlands in Europe host the somewhat smaller, white-headed form,
regarded as a subspecies P. c. sinensis, which has spread through the Netherlands to contribute
extensively to this recent colonization of south-east England (Carss & Ekins, 2002). Ringing
recoveries confirm the input of Dutch populations to these new inland colonies, but also indi-
cate a contribution from native maritime populations (Newson et al., 2007). These fenlands
were also host to Beavers, as recorded at Haddenham, Welland Bank Quarry, Meare, and
Glastonbury, and Otters, recorded at the last two. Both would have been hunted for their pelts,
and many of the Beaver bones from Haddenham and Welland bear cut marks as testimony to
this trade (Evans & Serjeantson, 1988; Albarella ef al. in prep). Stewart (2004) concludes that
persecution contributed to the loss of the Cormorant as a member of this inland fauna, just as
Beavers were probably hunted to extinction. It is hard to quantify the relative impacts of hunt-
ing and drainage, but we have today a severely diminished fenland fauna.

Despite this conclusion, it is notable that a number of more southerly occurring members
of the European fenland fauna have not been recorded as fossils in Britain, though of course
their absence as fossils does not prove that they were necessarily absent from the faunas. At
present, Little Bitterns, Purple Herons, and Little Egrets occur just across the North Sea in the
Netherlands, but have not been recorded from archaeological sites in Britain. Nor have even
more southerly species, such as Flamingos, Great White, and Cattle Egrets. If Bourne (2003) is
correct, Little Egrets were once regular breeders in Fenland and given the numbers he reports
being eaten, it is surprising that they have not been recognized from Mediaeval archaeological
sites. It is possible that they have been confused with Bitterns (Fig 4.5), which have similar-
sized bones: British archaeologists, at least, are unlikely to have reference skeletons of the
Egret, and might not have been expecting to find it either. Little Egrets have of course started to
nest (nest again?) in southern Britain and southern Ireland since 1996 (Mead, 2000).

There are three other, rarer, fenland species, Spoonbill, Night Heron, and Pygmy Cormorant,
that are represented in the archaeological record (though not in the Iron Age sites just dis-
cussed) (Table 4.5). Two of them, Night Heron and Spoonbill, breed at present as near as the
Netherlands, but the Pygmy Cormorant is a Balkan species. The Spoonbill is documented as
having bred in a few sites in southern Britain up to the seventeenth century — in Pembrokeshire
to 1602, and East Anglia to 1650. Its presence has been somewhat overlooked because early
accounts called it the shoveller or shovellard, leading to confusion with Shoveler Anas clypeata.
The Welsh account refers to the shovellards nesting in trees, appropriate for Platalea leucorodia
but not Anas clypeata. Regular summering in East Anglia in recent years has been followed
by at least two recent breeding attempts. Both Spoonbill records are Medieval. There are two
archaeological records of Night Heron, a Roman record from London Wall (Harrison, 1980a)
and an Elizabethan or early Stuart record from the Royal Navy Victualling Yard at Greenwich
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Table 4.5 A summary of records of rare fenland birds in the archaeological record. (Ages abbre-
viated to Mes=Mesolithic; B.A.=Bronze Age; [.A.=Iron Age, Rom.=Roman: Rom-Br=Romano-
British; Sax=Saxon; Norm=Norman; Med=Medieval).

Species Site NGR Age Source
Dalmatian Kings Lynn TF6120 ? Forbes et al. 1958)
Pelican
Burwell Fen TL5967 B. A. Northcote (1980)
Burnt Fen TL6087 ? Harmer (1897), Forbes et al.
(1958)
Feltwell Fen TL6992 ? Forbes et al. (1958)
Hull TA1030 ? Newton (1928), Forbes et al.
(1958)
Glastonbury Wirral Park ~ ST4938 LA. Coy (1991)
Glastonbury Lake ST4938 LA. Andrews (1917), Harrison (1980a,
Village 1987b)
Haddenham TL4675 LA. Evans & Serjeantson (1988)
Pelican sp. Glastonbury — The ST4938 Med.? Darvill & Coy (1985)
Mound
Bittern Aveline’s Hole, Somerset ~ ST4758 L. Pleis. Davies (1921), Newton (1921b,
1922, 1924b), Jackson (1962);
Tyrberg (1998)
Rousay, Orkney HY4030 PostGl. Bramwell (1960a)
Star Carr TA0281 Mes Northcote (1980); Harrison
(1980a)
Rousay — Knowe of HY4028 Neo. Davidson & Henshall (1989)
Ramsay
Burwell Fen TL5967 B. A. Northcote (1980)
Jarlshof HU3909 B. A. Platt (1933a, 1956)
Glastonbury Lake ST4938 LA Andrews (1917); Harrison (1980a,
Village 1987b)
Meare Lake Village ST4442 I A. Gray (1966); Harrison (1987b)
Winnall Down SU5029 Rom.-Br Maltby (1985)
Grandford TL4195 Rom. Maltby & Coy (1982); Parker
(1988)
Grandford, nr March TL4098 M. Rom. Stallibrass (1982)
Portchester SU6204 E-M.Sax Eastham (1976)
Oxford — Queen Street SP5106 Sax. Wilson, Allison & Jones (1983)
Jarlshof HU3909 9th C Platt (1956)
Hen Domen S02198 Sax-Norm Browne (2000)
Stafford Castle SJ9223 12th C. Sadler (2007)
Scarborough Castle, TA0589 12-13thC Weinstock (2002)
Kitchen
Lincoln — Flaxengate SK9771 Med. O’Connor (1982)
Scarborough Castle, TA0589 13-15th C. Weinstock (2002)
Kitchen
London — Baynard’s TQ3280 1520 Bramwell (1975a)
Castle
Night Heron ~ London Wall TQ2979 Rom. Harrison (1980a)
Greenwich TQ3777 1560-1635 West (1995)
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Table 4.5 (Continued)

Species Site NGR Age Source
Pygmy Abingdon SU4947 15-16th C. Bramwell & Wilson (1979),
Cormorant Cowles (1981)
Spoonbill Southampton-Cuckoo SU4213 14th C. Bramwell (1975¢)
Lane
Castle Rising Castle TF6624 Med Jones, Reilly & Pipe (1997)
Marsh Lough Gur, Co Limerick R 6441 ? D’Arcy (1999)
Harrier
Glastonbury Lake ST4938 LA Harrison (1980a, 1987b)
Village
Harston Mill TL4150 I A. R. Jones, pers. comm.
Meare Lake Village ST4442 LA Gray (1966); Harrison (1987b)
Ballinderry Crannog N 2239 E. Christian Stelfox (1942)
London — Westminster TQ2979 Sax. West (1991)
Abbey
Flixborough SE8715 8th-9th C Dobney et al. (2007)
Flixborough SE8715 10th C Dobney et al. (2007)
Dublin — Woods Quay 0 1535 10-11th C D’Arcy (1999)
Dublin — Fishamble 0O 1535 10-11th C T O’Sullivan, in D’Arcy (1999)
Street
Beverley — Lurk Lane TA0440 11th-13th C Scott (1991)
Portchester SU6204 1100-1200 Eastham (1977)
Faccombe Netherton SU3555 Med. Sadler (1990)
Beverley — Dominican TA0440 Med. Gilchrist (1986, 1996)
Priory
Portchester SU6204 16-17th C Eastham (1985)

(West, 1995). Bourne (2003) makes a strong case that the Brewes or Brues mentioned in the
accounts of Mediaeval and Tudor banquets, which have puzzled past historical ornithologists
(Whimbrel? Godwit? Gurney, 1921) were in fact Night Herons.

A single individual of Pygmy Cormorant, represented by two unmistakable but unex-
pected metacarpals, was recovered from fourteenth century Abingdon, recognized by Don
Bramwell, and passed to Graham Cowles for confirmation (Bramwell & Wilson, 1979;
Cowles, 1981). This is, of course, a much later site than the Iron Age lake villages, and it is
certain that much drainage had already been conducted by then. It is the only record of the
species in an archaeological site anywhere in north-west Europe, and its significance is hard
to evaluate. Does it indicate a limited and local colonization, perhaps in the Medieval warm
period, which saw vines growing near Oxford, or does it represent an exotic animal brought
home from the Balkans by some early traveller (Stewart, 2004)?

Conclusions

The archaeological record of coastal and fenland birds from Neolithic times onwards is a
good one: these are mostly well-excavated sites, with good bone preservation, and the bones
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have in most cases been carefully examined or re-examined and conserved. They docu-
ment some major losses from the bird faunas of the British Isles, including some unexpected
species (Dalmatian Pelican, Pygmy Cormorant) and some more familiar ones (Great Auk,
Crane). It also includes some unexplained twists and gaps in the historical record. We have
become accustomed to believing that the Fulmar only spread around the British Isles from
its St Kildan stronghold over the last 150 years. The archaeological record strongly indicates
that this is actually another returnee from former persecution, like the Crane. Conversely,
the historical record strongly hints that large numbers of Little Egrets and Night Herons
once bred in eastern England, but if so, the archaeological record does little to confirm it.
Clearly, there are some interesting hypotheses to be investigated here.
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5
Veni, Vidi, Vici

Iron Age Britain

Julius Caesar is reputed to have remarked that he came, saw, and conquered. Although he
came to and saw Britain, twice, in 54 and 53 BC, his short-lived expeditions hardly amounted
to conquering even the south of England, and it was left to Claudius, in AD 43, to attempt a
proper invasion and complete a conquest of England. However, Caesar’s account, of send-
ing his troops out to collect corn from the native’s fields, their retreat, too, with their cattle,
and his description of the farmed landscape through which he marched, emphasizes how
extensively agriculture had spread. The Iron Age, Celtic, culture of southern Britain that he
invaded had a well developed agricultural economy, with a network of hill forts established
at regular intervals. Thus the former landscape, of extensive woodland with clearings (such
as we inferred for the Mesolithic in Chapter 3), had been transformed into a farmed land-
scape with occasional woods. Claudius’ invasion of England in AD 43, followed by Agricola’s
conquest of North Wales in AD 78, saw nearly 400 years of settled Roman rule in southern
Britain, producing an abundance of archaeological sites that have yielded between them an
extensive avifauna (Parker, 1988). Scotland was never conquered, though it was invaded at
least as far north as the Antonine Wall, and Ireland seems barely to have been visited. It is
convenient for us to refer to contemporary sites in Scotland and Ireland as of Roman date,
even though this is clearly inaccurate historically.

The largest Iron Age faunas are those from Fenland sites, such as Glastonbury, discussed
in Chapter 3. However, there are also good faunas from dryland sites in southern England,
which confirm the impression of an agricultural landscape. The hill fort of Danebury, on the
Downs south of Andover in Hampshire, yields one of the largest (Coy, 1984a; Serjeantson,
1991). Among farmland birds, represented by only a few bones each, there are Golden
Plover, Lapwing, Quail, Skylark, Corncrake, Starling, and Wood Pigeon, though the last
two imply nesting trees somewhere nearby. The presence of woodland is certainly indicated
by Jay, perhaps also by Buzzard, Kestrel, Red Kite, Jackdaw, Rook, and Crow, which would
have nested in trees somewhere near but foraged out into farmland. Blackbird, Song Thrush,
Redwing, and shrike sp. imply scrubby woodland edges. More remarkable for southern
England are the moorland and wetland birds reported — Red Grouse, Black Grouse, perhaps
Long-eared Owl, among the former, Grey Heron, Bewick’s Swan, Greylag and Barnacle
Goose, Mallard, Teal, Wigeon, Gadwall, Goosander, Tufted Duck, and Kittiwake among
the latter. The heathlands of the New Forest are only 20 km south-west, and could have
been more extensive then, while the valley of the River Test is only 5 km east, and the
Solent only 25 km south. All these species are thinly represented, one or two bones, as
is a Peregrine, by a very distinctive skull. However, most remarkable is the abundance of
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Raven bones, contributing 67% (533 of 798) bird bones (Coy, 1984a). Ravens are regularly
reported from Iron Age sites in southern England — Wylye (Harrison, 1980a), Gussage All
Saints (Harcourt, 1979a), Blunsdon St Andrews (Coy, 1982), Budbury (Bramwell, 1970),
Maiden Castle (Armour-Chelu, 1991), Poundbury and Pennyland (Ashdown, 1993) are other
examples. Given their size, Raven bones are unlikely to be overlooked, and their distinctive
size, for a passerine, also makes them easily identified. Neither of these biases can explain
their abundance at Danebury or their ubiquity at Iron Age sites, and a cultural explanation is
implied. At Danebury and Winklebury they included complete skeletons, apparently buried
deliberately in the bottom of pits. It is presumed that they represented some symbolic token,
perhaps of the underworld. From an ornithological perspective, they are a reminder of how
abundant and widespread Ravens were in England before nineteenth century persecution
restricted them to the west.

The birds from other Iron Age sites in southern England also suggest a farmed land-
scape, albeit with some woodland, but the faunas are all small and not as informative as
the wetland sites. Lark and thrush sp. at Winnall Down (Maltby, 1985), like Fieldfare at
Maiden Castle (Armour-Chelu, 1991) suggest farmland. At Budbury (Bramwell, 1970), Stock
Dove and Rook suggest wooded farmland, Jay suggests woodland, and Raven could belong
anywhere — but Common Scoter seems very improbable at a site further inland from Bath.
The presence of House Sparrow at Danebury, Abingdon (Ashville Trading Estate), Harston
Mill, Slaughterford (Guy’s Drift) and Old Scatness Broch certainly fit notions of cereal
farming, and two earlier Bronze Age records of Passer sp., probably this species (Potterne,
Poundbury) fit the suggestion by Ericson et al. (1997) that the species arrived in northern
Europe with domestic horses, and somewhat earlier than Domestic Fowl. The presence of
Common Gull, Wigeon, and Curlew at Poundbury, outside Dorchester, reflects the wet flood-
plain of the River Frome nearby (Buckland-Wright, 1987). The roughly contemporary site of
Newgrange, in County Meath, also yields a small fauna of woodland (Woodcock, Goshawk,
Blackbird, Dunnock, Greenfinch), wetland (Water Rail, Pied Wagtail), and farmland (Grey
Partridge, Mistle Thrush, Song Thrush) birds (Van Wijngaarden-Bakker, 1974, 1986).

In the north of Britain, seabirds are inevitably better represented on the, mainly coastal,
archaeological sites than land birds. The most important Iron Age sites are three in Orkney,
at Bu (Bramwell, 1987), Skaill (Allison, 1997b), and Howe (Bramwell, 1994), with 44, 30,
and an impressive 113 species recorded, respectively. The numbers of species testify to the
excellent preservation produced by the shell sand that buried these sites. Across on the north
coast of Caithness, Crosskirk Broch provides records of 26 species (MacCartney, 1984).
Naturally seabirds dominate. Gannet, Cormorant, Shag, Guillemot, Black Guillemot, Little
Auk, Razorbill, and Puffin are present at all three Orkney sites, and five of them (not Black
Guillemot, Little Auk, Puffin) also at Crosskirk. Both Fulmar and Great Auk, the latter
in some abundance, are present at Crosskirk, Howe and Skaill, while the Great Northern
Diver is present at Crosskirk, Bu, and Howe, and Manx Shearwater is present at Crosskirk.
A range of waders (Lapwing, Grey and Golden Plover, Curlew, Whimbrel, Oystercatcher,
Greenshank, Redshank, Dunlin, Green Sandpiper, Snipe, Woodcock), ducks (includ-
ing Eider, Common and Velvet Scoter, Teal, Wigeon, Smew, Goosander, and Merganser),
and other seabirds (various gulls, Great Skua, Sandwich Tern) is also present. Raptors
are fewer, but include White-tailed Eagle at both Skaill and Howe, Golden Eagle, Rough-
legged Buzzard, Red Kite, Kestrel and Peregrine at Howe, Merlin at Bu and Howe, and



VENI, VIDI, VICI | 97

somewhat surprisingly, given the tree-less nature of Orkney, Goshawks at both Howe and
Skaill. Common Buzzard is the only raptor listed for Crosskirk. Cranes are represented at
Howe by juvenile bones, undoubted evidence of breeding there. Despite the dominance of
seabirds, some terrestrial species are also recorded, notably Red Grouse at all four sites,
Black Grouse only at Crosskirk. The Howe list includes such unusual (for archaeologi-
cal sites) identifications as Corn, Reed and Snow Bunting, Waxwing, Great Grey Shrike,
and Wren. The Swallow, Skylark, Starling, various thrushes (Blackbird, Ring Ouzel, Song
Thrush, Redwing, Mistle Thrush), and Raven are more regular members of such assem-
blages. A Tawny Owl, perhaps a wind-blown stray, seems as unlikely on Orkney as the
Goshawk; the Short-eared Owl, still a regular breeder there and reliant on the Orkney Vole
(which had been introduced in Neolithic times), is a more expected record. Bu, too, has the
fairly predictable Skylark, Redwing, and Raven, but the Chough identified there is one of
only 15 archaeological records of the species in the British Isles, and the Quail is a reminder
of how widespread that little migrant gamebird can be.

Early domestication

Caesar mentions one other important detail for a faunal history, when he says of the British
Celts that they had hens, geese, and hares, though they did not eat them. This introduces
an important aspect of our bird population, the extent to which the avifauna of Britain has
been transformed by introduced alien species. Ask any ornithologist what is the common-
est bird in Britain, and he (or she, but usually he) will probably answer Wren, estimated by
Gibbons et al. (1993) at 7.1 million pairs. He might, alternatively (and particularly after a
hard winter, to which Wrens are susceptible), suggest Chaffinch (5.4 million) or Blackbird
(4.4 million). The correct answer of course is Domestic Fowl with some 155 million adults
in June — though far fewer pairs! About 117 million are table birds, 29 million are egg-laying
hens, and 11 million are the breeding stock (http//statistics.defra.gov.uk/esg/publications).
As a measure of their rate of production, about 877 million are killed each year for meat.
Geese, ducks, and doves were also very common in the past, less so now (about 10 million
turkeys, ducks, and geese combined), and it is interesting to speculate also on their domesti-
cation, about which far less has been written.

Domestic Fowl

It is odd that we have no satisfactory specific name for our most common bird. Frequently
called Chickens, but that strictly refers to young females in their first year, or Hens and
Cocks, but they could be female and male of any bird, the Domestic Fowl (and Fowl strictly
is Anglo-Saxon for any bird, as in Fowlmere — bird lake), formally Gallus domesticus, is
a native of South-east Asia. There are four wild species of Gallus, the Grey Jungle Fowl
G. sonnerati of south-west India, Green Jungle Fowl G. laf