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THE STRUCTURE AND HABITS OF ARCH/EQOPTERYX.
By C. H.|] Homer, PL.D.

Plates XIV., XV., XVL

1.—Tas SEELETOR OF ARCHEQPTERYIL.

Apart, from s single feather, only two specimens of Archaoplerys
are known, and it is possible that these may not be identical in species
or even in genus. So far as we know them, the differences between
the two appesr, to those who are best qualified to judge, to be too
small to justify separation into two species. Though both were found
in Bavaria, I shall refer to them as the “Berlin specimen” and ths
*London specimen™ respectively.

1t i not convenient to begin with a deseription of the external form
of the bird, as is customary with recent species, for that external
form oan only be guessed at with reasonable chance of guessing accu-
rately after a careful considerstion of the structure of such parts as
are gtill preserved. This is even more conspicuously true of the
habite of the animal.

Of the skeleton, if we assume the two specimens to be so nearly
related that the charactars exhibited in either may be taken as true of
both, we have guite an extensive knowledge.

The vertebral colwmn is readily divisible into four regions: cervical,
trunk, sacral, and candal. Whether the vertebrss are fully ossifisd or not
it i diffioult to say. I can find no justification for the statement that
they are amphiccelous. Professor Dames tells me that his statement
to that effect is & mere slip of the pen, and that he intended only to
say that, so far 88 can be seen in & specimen in which the vertebrse
are etill in their natural relations with one another, the ends are fat
and not as in most birds, saddle-shaped. The central or internal part
of each vertebra in the London specimen is stated by Owsen to be
represented by a deposit of erystalline “sparry matter” in the caudal
region, while the outer “crust™ has adhered to the upper elab or
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“oounterpart.” Whether this really shows that the vertebrae (of the
tail) were mainly cartilage or other soft tissue with only a cruat of
bone or not, may be open to question. The perfectly-fitting joints,
the large tranaverss procasses of the anterior caudal vertebra, and the
slenderncss sud stiffacas—as shown by the straightness of the tail in
both specimens—of this region of the vertebral column are strong
evidenoe that the bones were well-ossified.

Of the nine cervical vertebres, only eight are well-presorved, the first
being almost unrecognisable. Measuring the lengths of the centra of
these on a large photograph (scale 137), 1 make the sum of the eight
in the Berlin specimen to be about 76 mm.; but Professor Dames
gives numbers which together make only 605, A glanoe at Plate XV,
will show the position of the meck in this specimen. It is very
strongly arched so as to bring the head almost into contaot with the
back of the animal in the region of the thorax. It is difficult to make
theso measurementa ascurately in sither the specimen or the photo-
graph, but tha discrepancy between the two mossurements is too
great to be secounted for by this difficulty, and [suspect that Professor
Dames’ measarements have been made along the inner curve—s.e.,
through the neural spinee—while mine waore made near the ventral
curvs, t.c., through the centra of the vertchbri. I suspect, therefore,
that when the snimal's neck waa straightened out it would be 75 mm.
loog in addition to the length of the atlas, which may be taken to be
a very small quantity ss in modern birda. Of the nine cervical
vertebra the middle ones are longer than those nearer the ends of the
neck, the fifth being the longest.

Cervical rils, apparently movably sxticulated, may be made out,
and there appear to be eight pairs of them, The neural arches and
spines nre wall-developed and strong, the spines being 2 to 3 mm. high.

The trunk vertebre being somewhat displaced, and the vertebral
colnmn distorted, it is not very easy to make sure of their number.
There appear, however, to be ten, measuring together sbout 70 mm.
The vertebrse appear to be almost equal in size, and nine of them bear
ribs. There are also ventral ribs, resembling the * abdominal " ribs of
the geckos and chamleons, and clearly showing the ventral boundary
of the abdominal cavity {(see 14 in Plate XV.).

The sacrum is hidden in the Berlin specimen except at its ends
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It measures 26 mm. in length. It is probable that there are sbout
seven sacral vertebree.

The vertebran of the tasl, twenty in numbet, measure together abeut
170 mm.—aslightly less perhaps. The firat fow are very short and
stout, eash measuring about 4 mm. in length and 4 mm. in height.
The first four have well developed tranaverse processes; in the fifth
this proceas is mot well preserved, and the vertebrs behind this
have mo transverse processes, but only a ridge. The vertebrs are
longest neaver the middle of the tail, the eleventh measuring nearly
12 tam. The tail as & whole seems to have had little flaxibility, for
it in almost perfectly straight in both specimens. The tale of the
London specimeén has apparently only eighteen vertebre and measurea
180 mm.

The sku/! hsa been much further expossd sinee the photograph was
taken. It is large and fairly messive, the jaws are stout, and testh
are very easily made out in the upper jaw. Thosa of the lower jaw
are, however, hidden by those of the upper, and it ia impoasible to say
at present how many there ware. The solerotics are ossified. The
hinder part. of the skull is destroyed in the Berlin specimen, and it is
worthy of note that the cranial eavity was not filled with matrix,
No part of the gkull is recognissble with certainty in the London
specimen, though it may be that the supposed cast of the brain (I)
it & portion of the skull

The »ibs, both vertebral and ventral, are very slender. There are
no unsinate processcs visible.

Of the s#termum nothing is known, though much has been written,
In the Berlin specimen it probably lies still hidden tn the matrix.
The position of tha ventral ribe shows that it must have been small

The scapule in the Berlin specimen were broken in exposing the
specimen, The right one is easily recognisable in Plate XV. They
are flat eurved bones, not unlike those of 8 modern bird, Their length
is 43 mm. or thereabouts, according to Dames. In the photograph
only a portion is seen.

The coracoids are in the Borlm specimen largely hidden. I have
not specially examined what portion is expossd in the London specimen.
ﬂedmmmumﬂmmswinwmmﬂpmn
furcular tuberosity ss in other birda.
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Of the jurcula, s small portion is seen st the left shoulder of the
Berlin specimen. It was, however, imperfectly sxposed at the time
when the photograph waa taken. A larger portion is seen in the
London specimen. It is s charcteristically avian furoula, U-ghaped
ventrally, and articulating with the furcular tuberosity of the coracaid
at each shoulder.

The kumerus is & well-doveloped bone in each wing. Its form and
dimensions may be seen in Plates XIV. and XV. It differs from that
of other birds in being devoid of the pectorsl crest or ridge for the
insertion of the great pectoral musole, As Dames points out, this
confirms his view that the sternum must have been small, as must
also the preat pectors! muscle, To Plate X1V, the preximal end of
the humerus is covered by a portion of the matrix, which has gince
been removed (at 11 in Plate), and that plate consequently gives an
impreasion of a humerus which is slightly shorter than the true length,

The bones of the fore-arm, seen in Plates XIV and XV, are &
straight radisa 65 mm, long, and a ewrved uing 56 mm. long.

The earpus offers great diffienlties. Owen figures two bones, one of
which i3 visible in the London spesimen. Why he should ignore the
enormous uloar carpal, which is a conspicuous object in the London
specimen, need not bero be discussed, It im conspiououaly shown in
Fig. 2 and in Plate I of Owen's mamoir, where it is numbered 56" and
described {(presumshly with the radial catpal) sa “left carpus” (it
being probably & part of the right carpus), and something wholly unlika
it iz put in ita place, in dotted lines, in his second plate (Fig. 2).

Of these bonea I have seen two clearly, one being the radials (4 in
Plate XIV), which is visible in both the specimens, the other the
“ylnare,” visible only o the London specimen. In the Berlin speci-
men the carpus lice radial side uppermost, apd it is not surprising
that, like some other parta, tha ulnar portion of the carpus lies still
embedded in the matriz. This is even admitted by Dames. The
little bone called * uloare,” and drawn from imagination by Owen, and
also drawn by Dames, may or may not be present. I have tried, and
failed, to make it out in the Borlin spocimen, and I have also tried,
and failed, to make sure that it is not there. One thing only I can
say of it, viz., if present it is probably the sntermedium, and not the
ulpare. The “nlome™ is the enormous and conspicuous bone shown
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st the distal end of the right radius and ulna. It is for & carpal bone,
of envrmous size, and T am not prepared to believe that it played no
part in the support of the metacarpals.

Of the distal row of earpals it is only possible to say that they are
oot recognised in either specimen. Whether they have fused with tha
metacarpals, as they do in modern birds, or were cartilaginous and so
not preserved, or were fused with the bones I have refarred to as
belonging to the prozimal row; or whether the two figured by Owen
and Dames are the proximal row, and the large bone I have called
“ulnare” is really, as the London specimen snggests, a fused mass
representing the whole or part of the distal row of carpals, can only be
decided, so fur as I can see, by one of two consummations * devoutly
to be wished”—(1) the axeavation of the sxceedingly thin and fragile
Berlin glab from the back, or (2) the discovery of fresh specimens.
The first of these involves too grest a risk to what it ia hardly an
exaggeration to say is the moat valuable palmontological specimen in
any museum in the world.

To admit that one does not know what that bone is, is one thing ;
to ignore its existence is auother. Whether it be right or wrong, I
shall for the preeent call it the winmare. Subsequent proof that it i
something elee, &g, & crocodilian “lenticulare” or, as scems not
improbable, wneiforme, will not invalidate my argument.

The Aand has been much misrepresented both in words and in
drawings. There are five digits and no fewer, and I nover suspected
that it would be necessary for me to give further proof than that
already given in my essay on errors. This conclusion, however, having
been eontroverted, I will venture now to prove it over again by three
distinet proofs, each of which is in itself conelusive,

{1.) Throe long, slender fingars on each hand are plainly sean on the
Berlin glab. They are made up of two, thres, and four phalanges
reapectively, in addition to & metacarpal each. Each bears a olaw,
which, though not easily made ot in the photographs, especially in
the amaller photographs, is perfectly distinet in most cases in the glab
itself, There can be no donbt, and nobody does doubt, that these
three correspond to the digita [, I1, and ITI respectively of the normal
pentadactyle reptilisn fore-limb, The lengths of the varions meta-
carpals and phalanges in the Berlin specimen are as follows, beginning
at the proximal end, f.c., with the metacarpal, in each case :—



