4. Jurassic birds

‘In 1824 Dr W. Buckland made the first scientific description of
dinosaur remains. These were bones of an animal that he named
Megalosaurus and they came from the Stonesfield Slate at Stonesfield,
which is not far from Woodstock and about 145 km (9 miles) north-
north-west of Oxford. The fact is important, for these reptilian bones
were said to have been accompanied in that deposit by bones of
long-legged birds allied to the order Grallae (Gruiformes) ‘thus
affording the most ancient example yet discovered of the occurrence
of birds’. Unfortunately the bones have since proved to be those of
pterosaurs. For the origin of avian geological history one has to go
to a point later in the Jurassic sequence and to discoveries made
nearly forty years after Buckland’s false start.

At Solnhofen in Bavaria there are great deposits of fine-grained
limestone that have been laid down in a shallow sea or lagoon, in
Upper Jurassic (Middle Kimmeridgian) times. The limestone is of
such a fine and even grain that it has been extensively quarried and
used for lithographic printing purposes, so much so that the beds are
known as the Lithographic Limestone. During the course of working
this stone it was natural that every piece should be examined with
thoroughness and thus fossils and their imprints were frequently
discovered as a by-product of the industry. In the course of years a
very large series of fossils was amassed, including plants, inverte-
brates, fishes and reptiles, especially pterodactyls.

Dr Friederich Karl Hiberlein, the Medical Officer of the district
of Pappenheim, was interested in fossils and either visited some of
the quarries or was frequently consulted by the quarry-men about
their finds, many of which the doctor acquired for his own collection
in payment for medical services. It was early in 1861 that the long
and familier chain of fossil discoveries was interrupted by a quite
new find, the imprint of an undoubted feather of a bird. There
could be no doubt at all as to the reality of this isolated specimen,
68 mm long, with a vane 11 mm wide, and with rachis, barbs and
barbules clearly shown. The fossil was found on one slab and there
was an impression of it on the counterpart. The main slab went to
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PLATE 1. Archacopteryx lithographica. Original, now in the British Museum (Natural
History), London, from the Solnhofen Limestone, Bavaria. <}

the Museum of the Academy of Sciences in Munich while the
counterpart went to the Natural History Museum in Berlin; both
specimens are still preserved in these institutions.

Quite soon after the discovery of this feather, also in 1861, at
Langenaltheimer Haardt, near Pappenheim, Bavaria, in the Ottmann
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PLATE 2. Archaeopteryx lithographica, the oldest known bird. Restoration by Maurice Wilson.
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Quarry, a skeleton was discovered, also on a split slab, which
was very like that of a reptile, but with the clearly marked imprint
of feathers attached to the forearm, and of a long reptilian tail with
many vertebrae, most of the vertebrae having a pair of short
feathers appended.

The discovery caused a sensation amongst the workmen who,
though very familiar with a wide range of fossils, had never seen
anything like this before. The specimen passed almost at once into
the hands of Dr Héberlein and its fame spread throughout Europe.
Quite soon it was named Archaeopteryx lithographica by Hermann von
Meyer, who recognized that the first-found feather belonged to the
same kind of animal and must share the same name (Plates 1, 2
and 3).

By February 1862 the Keeper of the Geological Department of the
British Museum was in correspondence with Dr Héaberlein with a
view to the purchase of the specimen. After much negotiation the
‘feathered fossil’, with 1700 other fine specimens from Dr Hiber-
lein’s collection, was bought for a total of £700 and arrived ‘quite
uninjured’ at the Museum on 1st October, 1862, The sum paid to
Dr Hiberlein was given by him to his daughter for a dowry. Before
coming to the Museum the fossil had been described (November
1861) by Professor Andreas Wagner as a long-tailed pterodactyl
and given the name Griphosaurus. Professor Wagner had not seen the
specimen and his opinion was based on hearsay.

Once in the Museum the specimen was subjected to a careful
analysis of its characters and was fully described by Richard Owen
in a number of papers under the new specific name of Archacopteryx
macrura.

Over a century has passed since the discovery of this fossil bird
and it has been examined by many scientists who have reached
different conclusions as to its place in the evolution of the birds.
Two things are certain; it is a bird, but closely linked in its main
characters with the reptiles.®

In 1877, at Blumenberg near Eichstitt, about 16 km away from
the site of the original discovery, another and rather more complete

* See pE BeER, G. R., 1054. Archaeopteryx lithographica. 68 pp., 15 pl. British
Museum (Natural History). In this work are gathered the fruits of many researches
both old and new and the characters which give Archaespteryx its unique place in
the ancestry of birds are concisely summarized.
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PLATE 3. Archaeopteryx lithographica, reconstruction,
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Fig. 8. Archaeopteryx lithographica. Reconstruction of the skeleton. About one-third
natural size. (After Heilmann.)

skeleton was found in J. Durr’s quarry. This came into the possession
of Dr Ernst Héberlein, son of Dr F. K. Héberlein who had the
previous specimen, and was bought for £1000 on behalf of the
Museum fiir Naturkunde, Berlin, where it came into the company of
the counterpart of the feather found sixteen years previously. This
specimen was later named Archacopteryx siemensi.

This Berlin specimen, probably on account of its completeness,
has not been subjected to the same degree of scrutiny as that in
London. The latter (Plate 1) has been studied quantitatively and
qualitatively, by direct and indirect lighting, by ultra-violet rays
and X-rays. The preparators of the Palaeontological Department
have pared away the limestone until every possible element has been
revealed so that now it does, in fact, give information of the highest
order of importance.
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Fig. 9. Reptile and bird skulls compared. A, Aétosaurus ferratus, Trias of Germany,

B, Euparkeria capensis, Trias of Africa. Both are pseudosuchian reptiles. C, Archaeo-

pleryx lithographica, Upper Jurassic of Germany. D, Columba livia, domestic pigeon,

Recent. The dark areas are the premaxilla, lacrimal and jugal; diagonally shaded,
the nasals. (Modified from Heilmann.)

91y

It seems probable that our specimen of Archaeopteryx, a land bird
of limited flying powers, was blown away in a gale and drowned in
the nearby Solnhofen Lake. It lay under water imprinting its feathers
on the underlying mud and to a lesser extent on the mud being
gently deposited over it, the body meantime undergoing quite
natural decay, so that although parts became disarticulated they
did not become scattered. Only the lower jaw, the right foot, and
some of the neck vertebrae are missing.

The following account is, however, based on both London and
Berlin specimens. The bird was about the size of a raven, with a
compactly built skull, in which rather reptilian characters can be
seen (Fig. 8). There are, for example, large preorbital, narial and
temporal fossae (see Figs. 9 and 10) and a post-temporal bar separat-
ing orbit and temporal fossa. There are short and rather cylindrical
teeth in both upper and lower jaws, and the mandible has a fenestra
like many fossil reptiles, as shown by the Berlin specimen which has
both upper and lower jaws.

The orbit is large and has a complete ring of sclerotic plates. In

Furassic Birds 23

Fig. 10. Upper surfaces of the skulls of A, Euparkeria capensis; B, Columba livia;
and C, Archacopteryx lithographica. (After Heilmann.)

general appearance the skull is intermediate between that of pseudo-
suchian reptiles such as Euparkeria and that of flying birds like
Columba, the pigeon (see Fig. g, D). The brain, which can now be
largely reconstructed through the efforts of Dr Tilly Edinger of
Harvard Museum of Comparative Zoology and of Sir Gavin de
Beer, was undoubtedly similar to that of reptiles in both shape and
structure and was diflerent from that of all other known birds.

The vertebrae are certainly reptilian in structure for they are flat
or very slightly biconcave on their articular ends and nowhere
exhibit the saddle-shaped articulations found in other birds whether
fossil or Recent. The total number of vertebrae in the neck is not
completely known from either specimen but there are certainly ten,
including the atlas; the trunk vertebrae are easily distinguished and
appear to be twelve in number. There are eight sacrals and certainly
twenty caudals. The caudals form one of the most interesting features
of this primitive bird, for they are quite reptilian and arranged in a
long chain unlike those of any other kind of bird.






