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INTRODUCTION.

In a recent series of papers Glenny (1940-43 *) has brought out some important features
and arrangement-patterns of the main arteries in the neck and thorax of birds. The variations
noted by him have induced us to study the condition in birds available here. It is proposed
to publish the results of our observations as we get the opportunity to dissect different species
of birds. The present paper records our observations on five species of Coraciiformes belonging
to three families, viz., Psittacidae, Cuculidae and Capitonidae.

Since Glenny (1940a) has reviewed the previous literature it is not necessary to go over
the same field again. He makes particular mention of some unique features which were slightly
or not at all touched upon by previous investigators, e.g., a (rudimentary) common carotid
artery on the right side, the ductus shawi, the ligamenta botalli, etc.

Garrod (1873-74) made an extensive comparative study of the carotid arteries of birds,
but his list does not include the species here reported. Beddard (1898) in compiling the previous
data on the variation in the arrangements of carotids has noted that it is of little value in the
classification of birds, or at least its value is not well understood. Baker (1927), however,
in dealing with the order Coraciiformes, has utilised this variation-pattern in characterising
some suborders or families. Thus, in Cuculidae he notes that both carotids are present, while
he makes no particular reference to Psittacidae and Capitonidae. Hafferl (1933) has given a
general account of the arterial system of bhirds to which we shall have occasion to refer later,
especially with regard to the nomenclature of the branches of the carotid system.

Glenny (1941) studied three species of Cuculidae but his observations are not so complete
as thase in his later papers. Quite recently, he (1943a) has worked upon a large material of
Ceraciiformes, »iz., thirty-eight species belonging to eight families. In this paper he has shown
the arrangements of arteries in greater detail. In a further recent publication (19435) he has
also worked out the arteries in several species of Capitonidae including the two species studied
by us.

In view of the variations in the arrangements of the carotid system in birds, especially
in the light of recent ohservations made by Glenny (1940-43) we have set forth our findings
in the following pages.

MATERIAL AND METHOD.

Birds were either collected by catchers or purchased from local markets. In most cases
fresh specimens were secured and the arterial system was injected in the usual way for study.
But in cases where injection was not possible, as the specimens were dead and pickled previously,
careful dissection was resorted to. The following species are described in the paper; the figures
after the names indicate the number of specimens dissected, while those in brackets refer to
numbers injected.

PSITTACIDAE:
Psittacula c. cyanocephala (Linn.) 2, (1).
Psittacula krameri manillensis (Bechst.) 3, (3).
CUCULIDAE: )
Eudynamis s. scolopaceus (Linn.) 5, (4).

* Papers published in and after 1943 were received by us when & considerable portion of our paper has
been written.
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CAPITONIDAE:

Xantholaema haemacephala lutea (Less.) 3, (3).
Cyanops a. asiatica (Lath.) 5, (4).

Instead of giving a detailed description of the arrangement and course of arteries in each
species, we have given diagrams drawn carefully from our dissections, together with short
descriptions necessary in a comparative study.
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OBSERVATIONS.
Psittacidae

1. Psittacula cyanocephala cyanocephala (Linn.)
(The western blossom-headed paroquet)

(Text-figure 1A)

The right aortic arch arises from the left ventricle and curves over the right bronchus to
reach the dorsal body-wall whence it passes directly backward to form the dorsal aorta (23).
The right and left innomiunates (2) originate from the ascending portion of the aortic arch and
divide as usual into the common carotid (3) and subclavian (4) arteries. Each of the latter
gives origin to a sterno-clavicular (5), an axillary (7) and two pectoral (8) arteries, the posterior
of which gives off from its base the internal mammary artery (6). The two common carStids
run anteriorly and give off the vertebral arteries (9) about 5 mm, away from their origin. The
branches given off from the vertebrals show a more or less symmetrical disposition on the two
sides. The left vertebral (9L) gives off a small twig to the thyroid gland and a syringeal artery
(11) which passes beneath the internal carotid artery (17); but before it reaches the syrinx (26),
an ascending oesophageal artery (12L) arises from it, It is a long and very slender artery and
proceeds craniad along the oesophagus which is tilted to the right side. The left vertebral
further gives off another long and very slender vessel, the comes nervi vagi (13L), which at its
origin sends back a branch to the thyroid, and during its craniad course alongside the vagus
nerve, the jugular vein and the chain of cervical lymph glands, sends off mainly a subscapular
(14) and a cervical cutaneous (15). The course and distribution of the corresponding branches
of the right vertebral (9R) are more cr less similar to those of the left, except that the ascending
oesophageal (12R) originates from the vertebral by a common stem with the comes nervi vagi
artery (13R). Mention may be made of the smaller arteries which proceed from near the base
of the syringeals toward the bronchi (16); thev are specially noted here since they probably
represent the ductus shawi of Glenny (1943).

The common carotids beyond the region of the thyroids are described here as the internal
carotids (17). They gradually converge as they proceed cephalad,-and at about 14 mm. from
their origin, instead of running side by side, lie one above the other, the left lying over the right.
Both run superficially, being obscured by a thin muscular layer. Further craniad, they diverge
at the base of the head, and are joined by the external carotids (18) at the angle of the jaws,

At the point where the descending aortic arch passes into the dorsal aorta (23), a ligamentous
vestige of the embryonic fourth left aortic arch (20) runs obliquely forward, and gradually
thins out into a fine cord which establishes a connection with the pulmonary artery of that
side by the left ligamentum botalli (22L). On the ventral surface of the right descending aortic
arch (19) a similar fine cord of tissue (22R) joins the right pulmonary artery (21) with the aorta.
It was described by Glenny (1941) as the right ligamentum botalli.

The coeliac and superior mesenteric arteries (24 and 25) arise from the dorsal aorta and are
widely separated from each other.
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2. Psittacula krameri manillensis (Bechst.)
(The rose-ringed paroquet)
(Text-figure 1B)
The arrangement-pattern of the main arteries in this species, though basically the same

as that in the preceding, shows some characteristic variations, which may he summarised as
follows.

TexT-F1a. 1. Diagrammatic representation of the main cervical and thoracic arteries in: (A) Psittacula ¢ .
eyanocephala, and (B) Psittacula krameri manillensis. (Ventral views).

There are two internal mammary arteries (6¢ and 65) from the pectoral, one supplying
the exterior, and the other; the interior of the chest cavity. The vertebral artery (9) of each
side originates a little anteriorly to the thyroid gland (10) and gives rise to the comes nervi
vagi artery (13) only, the subscapular artery (14) originating at its root. The syringeals (11)
arise from the inner sides of the common carotids and before reaching the syrinx, give origin
to the ascending oesophageals (12). The right thyroid gland (10) receives a vessel from the
outer side of the common carotid, as well as a small twig from the right ascending oesophageal.
The left thyroid gland, however, receives only a single small branch from the syringeal artery,
passing beneath the left common carotid artery. The ligamentous vestige of the fourth left
aortic arch (20) is present, but does not establish a connection with the pulmonary artery of
that side, i.e., the left ligamentum botalli appears to be absent. The coeliac and superior
mesenteric arteries (24 and 25) arise close together from the dorsal aorta. Lastly, the arterial
disposition on both sides is more symmetrical than that of the preceding species.
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Cuculidae

3.  Eudynamis scolopaceus scolopaceus (Linn.)
(The common Indian koel)

(Text-figure 2)

The arterial disposition in this bird is in the main like that of the preceding species, but
there are a few differences which deserve mention.

The most remarkable feature that strikes one first is the peculiar origin of the syringeals (11),
which arise from the sterno-clavicular arteries (5) and pass more or less transversely over the
common carotids to supply the syrinx and trachea. There is a single internal mammary artery
(6). The comes nervi vagi and ascending oesophageal (13 and 12) arteries of each side arise

TexT-¥i6. 2. Diagrammatic representation of the main cervical and thoracic erteries in Budynamis s.
scolopaceus. (Ventral view).

from a common stem from the vertebral (9) and pass beneath the internal carotid. Both the
ascending oesophageals (12) run upwards alongside the oesophagus and finally join the external
carotids (18). The internal carotids (17), however, run through the hypapophysial canal,
the left one lying slightly ventro-laterally to the right. The ligamentous vestige of the embryo-
nic fourth left aortic arch and the ligamenta botalli of both sides (20 and 22) are fully represented
as in P. ¢. cyanocephala. The coeliac and superior mesenteric arteries (24 and 25) are separate
and quite wide apart.

It may be noted that in one specimen the left internal carotid, while passing threngh the
hypapophysial canal, gave off a slender twig to the cervical vertebral muscle.
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Capitonidae

4. Xantholaema haemacephala lutea {Less.)
{The Indian crimson-breasted barbet)

(Text-figure 3A)

Species of Capitonidae are remarkable in that the cervical portion of the right internal
carotid artery is totally absent.

In Xantholaema the right common carotid (3R) originates from the usual position of the
innominate, but instead of proceeding to accompany the left, stops short close to the thyroid
gland and passes on dorsally to become the right vertebral (9R). The subclavians are much
abbreviated, and the sterno-clavicular and internal mammary arteries (5 and 6) of each side
arise at the same site from the subclavian.

TeXT-¥i6. 3. Diagrammatic representation of the main cervical and thoracic arteries in: (A) Xantholaema
haemacephala lutea, and (B) Cyanops «. asiatica. (Ventral views).

The syringeals (11} originate symmetrically from the inner sides of the common carotids.
The ascending oesophageal and comes nervi vagi arteries of each side are different both in origin
and distribution. On the left side they (131 and 12L) arise together from the common carotid,
and coursing craniad separately fuse together near the angle of the jaw into a short common
vessel which immediately anastomoses with the external carotid. On the right side, however,
the two vessels originate separately; the ascending oesophageal (12R) traversing a little
forward along the oesophagus passes on dorsally to end in capillaries on the skin of the neck.
The right comes nervi vagi (13R) is similar to the left in its course except that where it joinsg
the external carotid it sends back a descending oesophageal (29) which ends in capillaries on
the wall of the oesophagus.

The left internal carotid (17) alone proceeds anteriad through the hypapophysial canal,
and just at its entrance into it, a slender short vessel (28) is directed to supply the cervical
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vertebral muscles; two or three other similar tiny twigs are also observed within the canal.
These vessels, though unimportant and generally variable in number, have not been observed
in the members of the Psittacidae. At the base of the head, the internal carotid forks into
right and left branches. It is most interesting to note the presence of a median vesel (27)
which originates dorsally from the point of bifurcation of the internal carotid and passes ante-
riorly along the palate. This may be designated the palatine artery.

Only traces of ligamentous vestige of the left radix aorta (20) and the right ligamentum
botalli (22R) are present. The coeliac and superior mesenteric arteries are wide apart in their
origin from the dorsal aorta.

Glenny has worked out this species and has given a diagram (19435, fig. 6) which when
compared with ours shows some notable differences, especially in the origin of the left ascending
oesophageal artery, in the persistence of the ligamentous vestiges, as well as in more or less
separate origins of the internal mammary and sterno-clavicular arteries.

5. Cyanops asiatice asiatica (Lath.)
(The blue-throated barbet)

(Text-figure 3B)

Although the general arterial disposition of C'yanops a. usiaticu is like that of the preceding
species, a comparison between the two reveals a number of striking differences which deserve
special mention. )

The ascending oesophageal and the coines nervi vagi arteries do not join each other ante-
riorly; but those of the left side (12L and 13L) unite separately with the external carotid. On
the right side, however, the arrangement of these vessels is peculiar. The vessel (12R). which
traverses the oesophagus and unites with the external carotid gives off the thyroid, subscapular
and cervical cutaneous branches just like the left comes nervi vagi. In the preceding species
the analogous vessel is undoubtedly the comes nervi vagi in respect of the branches given off
from it. In Cyanops, however, the right comes nervi vagi (13R) shows a more or less similar
origin as the right ascending oesophageal of X .h.lutea and terminates in capillaries near the
base of the head.

The right vertecbral artery (9R) curves down dorsally and posteriorly and then cnters the
vertebral column. Here both the syringecals give off bronchial and thyroidean vessels. In
this species no palatine artery is seen to arise from the point of bifurcation of the internal
carotid. The ligamenta botalli appear to be absent.

Glenny’s (19436, fig. 5) diagram of this species when compared with ours shows certain
differences especially in the origin of the left ascending oesophageal artery and in the persistence
of the left ligamentum botalli.

DiscussIoN.

Considerable difficulty has been felt with regard to the proper designation of the arteries
of the carotid system. Mafferl (1933, p. 585) states with justification: ‘Die Bezeichnung A.
carotis communis kann auf Grund der entwicklungsgeschichtlichen Tatsachen nicht aufrecht
erhalten werden, sondern man darf nicht iibersehen, dass bei den Vogeln der proximale Anteil
der A. carotis externa fast ganz zugrunde geht und sich nur in cinem kleinen Rest erhilt; das
distale Verzweigungsgebiet bekommt durch eine in der Zungenheingegend neu ausgebildete
Anastomose Blut aus der A. carotis interna. Das grosse, am Halse aufwérts ziehende Gefass
ist daher nur A. carotis interna oder dorsalis.” As to the branches given off from the carotids,
earlier writers either paid no heed to them or followed a nomenclature not adopted by recent
authors. A perusal of Glenny’s series of papers (1940-43) leads us nowhere amidst the confusion
of the nomenclature. The developmental data as presented in most text-books of embryology
and comparative anatonty appear to be of little use in grasping thoroughly the morphology
of the carotid system of birds as studied recently. Embryologists followed terminologies which
have not been utilised by avian morphologists. To the best of our knowledge nobody has
attempted to straighten out this tangle of nomenclature in the light of comparative anatomy
and embryology. We have, therefore, followed in this paper terminologies as extant in recent
works and as found suitable for description. But in doing so we have not lost sight of the
fact that blood-vessels are to be named from their anatomical relationships or homologies and
not for their functional importance.
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The arrangement of and variations in the so-called ‘common carotids’ of birds were studied
by the earlier authors who claimed that the right common carotid was absent in passerine
birds, and aberrant in some families of other orders (Garrod, 1873; Beddard, 1898). Hafferl
(1933, 9. 584), however, states: ‘Bei den Vigeln, deren eine Karotis rudimentar ist, kommt
die betreffende A. vertebralis aus jener Stelle des Truncus brachio-cephalicus, an welcher die
fehlende Karotis entspringen wiirde.” Glenny (1942) rightly concluded that a right common
carotid is present in the passerine birds. A complete absence of this artery likewise in the
Capitonidae as reported by the previous authors (Garrod, 1873; Beddard 1898; Sedgwick,
1932) cannot, therefore, be accepted in the light of observations made by Hafferl (1933), Glenny
(1942, 1943) and ourselves. In the two species of Capitonidae we have pointed out that this
artery, in origin and position, is the right common carotid of other birds, but terminates mainly
as the vertebral.

The ‘common carotid’ or ‘carotid’ beyond the origin of the vertebral or the region of
thyroid is aptly called by us internal carotid artery, as it no doubt represents the dorsal carotid
of embryologists. Hafferl is of the same opinion (vide supra), and Glenny, in his later papers
(1943), has adopted this terminology. The exact delimitation of the common carotid, however,
remains still uncertain, since Glenny (19435) upholds that it is but a short vessel which proceeds
anterlorly from the 1nnommate and reaches as far as the origin of the ‘superficial cerv1ca.1
artery’.

A complex of arteries is given off from the commmon carotids or vertebrals at the site of
the thyroids, viz., the syrmgea.l ascending oesophageal, comes nervi vagi and others, and they
show a good deal of variation in their origins not only in different species but frequently on
two sides of the same spec1es We may again quote Hafferl (1933, p. 584) to show that the
so-called common carotid ‘entlisst auf diesem Wege Aste fiir die Glandula thyreoidea und

absteigende Zweige fiir Bronchus, Syrinx, die Lungensubstanz und den Osophagus. Weiter
stammt aus ihr die A. vertebralis.” This is in fair agreement with our observations.

The syringeal artery, as recorded in this paper, shows variation in its origin in different
birds. It arises either directly from the common carotid or from the vertebral, or from the
sterno-clavicular as observed in the common Indian koel (Eudynamis s. scolopaccus) alone *
(vide Fig. 2). Glenny did not pay any particular attention to this artery in his earlier papers
(1940a, 1941); but he (19406) records the presence of this artery only on the left side in the three
species of doves and calls it ‘ductus shawi’, as it appears to be a functional modification of
the embryonic ductus caroticus. Later, he reports this artery to be present and functional
in two species of Fringillidae and states (1942, pp. 86-89): ‘this vessel may be present in several
other species of birds, but goes unrecognised due to its size along with difficulties encountered
in ordinary methods of preservation and dissection. It may be that this short vessel is a vestige
of the functional embryonic ductus caroticus, but evidence to support this has only recently
been obtained.” We agree with him in the first part of his statement as we have seen this
artery to be present in all the species of birds (nearly 60 different species) so far studied by us,
but we are not sure of the probable homology hinted at by him. In the absence of good evidence
to the contrary, we have named this vessel syringeal artery instead of calling it ‘ductus shawi’.
In his later papers (1943), Glenny shows that the syringeal artery is in reality a branch of the
‘ductus shawi’. The artery proceeding to the bronchus from the gyringeal (vide Figs. 1 and 3)
appears to be Glenny’s ductus shawi and may be called syringeo-bronchial artery. But the
bronchial artery, in the Indian koel (Fig. 2), takes an independent origin from the common
carotid.

Thé vertebral arteries are symmetrically disposed on two sides, but frequently they serve
as stems for the origin of the complex of arteries mentioned above.

In the region of the thyroids a few superficial longitudinal vessels of very small calibre
are given off from the common carotids, or the vertebrals or sometimes from the syringeals
which proceed craniad along the cervical region. We have again experienced great difficulty
in studying the  morphology of these vessels, especially because they were neglected by all
earlier writers. Stresemann (1927), however, depicts one such artery as the ascending oeso-
phageal and hints at its being the persisting portion of the embryonic ventral carotid. Hafferl

* Perhaps it is comparable with the sterno-tracheal artery, as recorded by Glenny (1943b, p. 188, foot-
note) in some members of the Picidae. In a previous paper (1943a) he also showed it to originate from the
sterno-clavicular (= coracoid major) or from the internal mammary (= intercostal) sporadically in a few
species of Coraciiformes.
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(1933), on the other hand, admits only one such artery in the neck region and calls it ‘A. comes
nervi vagi (A. oesophagea inferior)’. In fact, our studies reveal that there are four such arteries,
two on each side. These vessels are very fine indeed and are difficult to trace to full satisfaction
unless the arteries are properly injected. Glenny (19405-43b) depicts one or two of these
longitudinal vessels on each side showing their variable nature, and calls them variously, espe-
cially the one which traverses the oesophagus. - Although we are not sure of the true homology
of these vessels, especially in absence of good embryological data, we have here adopted Hafferl’s
(1933) designation comes nervi vagi artery for that vessel which proceeds cephalad alongside
the vagus nerve, jugular vein and lymphatic chain; for the other vessel which ascends or
descends the anterior portion of the oesophagus, the name ascending or descending oesophageal
artery, as the case may be, has been given. To us it appears that Glenny’s ‘lateral superficial
cervical’ is the comes nervi vagi artery. It will be seen from our observations that the complex
of these twin arteries is not symmetrically disposed ou the two sides, and their origins show
a good deal of variation not only in different species but also in allied species (vide Figs. 1-3).
More or less symmetrical disposition of these arteries is, however, observed only in P. k. manil-
lensis and E. s. scolopaceus. Complexity is further enhanced when we find that in some birds
either the comes nervi vagi arteries or the ascending oesophageals or both anastomose separately
or jointly with the external carotids.

Aloug the course of these vessels numerous smaller arteries are sent off fore and aft to
supply the neighbouring tissues. For the sake of convenience, we have depicted only two
such arteries, viz., the subscapular and the cervical cutaneous, for a superficial comparison.
They generally arise from the comes nervi vagi and appear to be more or less constant and
symmetrical on both sides. Glenny has depicted only the subscapular artery in some of his
later papers. The homology of these vessels also requires corroboration.

Mention should be made here of the two species of Capitonidae which differ conspicuously
from each other in the origin and disposition of the comes nervi vagi and oesophageal arteries
on the right side. Cyanops shows a further peculiarity in that the right ascending oesophageal
sends off the subscapular and cervical cutaneous arteries. Glenny (194356) nientions a similar
phenomenon in Cyanops and Psilopogon.

Following Stresemann’s (1927, p. 208) hint, Bhaduri (1939) commented that the embryonic
ventral carotid is retained as the ascending oesophageal artery in the common Indian pigeon.
But our present observations show that two longitudinal vessels, viz., the comes nervi vagi
and ascending oesophageals, occur in all birds so far as we have studied, and they frequently
anastoniose with the external carotids. In the light of these studies it becomes difficult to
lay down correctly whether one of them or both, by splitting, represent the emthryonic ventral
carotid. :

We have already mentioned that we have nanied the common carotid beyond the region
of the vertebral, the internal carotid artery. In the two species of Capitonidae, the cervical
portion of the right internal carotid is absent. The single median left internal carotid shows a
further peculiarity in giving off a few (2 or 3) small segmental arteries to the muscles of the
cervical vertebrae. These are not reported upon by Glenny (19436) in members of Capitonidae.
We may note here that a search for them in the three other species studied by us proved abortive,
except in a single specimen of the Indian koel where only one such artery was observed. Xantho-
laema shows a further and unique peculiarity in having a median palatine artery from the forking
of the internal carotid.

Garrod (1873, 1874) has already indicated that certain species of parrots, like P. passerina,
are ‘bicarotidinae abnormales’. Our findings on the two species of Psittacula, however, relegate
them to the ‘bicarotidinae normales’ group. It is unbelievable that Garrod missed the true
left internal carotid in P. passerina. The left ‘carotid’, which he describes as running super-
ficially along with the pneumogastric nerve, appears to be the left comes nervi vagi artery as
described by us. It is strange to come across contradictory findings in the same genus, but a
re-examination of P. passerina should settle the question. The Indian koel, . s. scolopaceus,
belongs no doubt to the ‘bicarotidinae normales’ group, but Glenny’s (1941) observations in the
three species of Cuculidae are not quite in harmony with ours. There is, however, no division
of opinion in placing the two species of Capitonidae under the ‘laevo-carotidinae’ group.

The branches of the subclavian are symmetrical and constant on both sides. Glenny (1941-
13) calls the sterno-clavicular artery the coracoid major, and in one of his earlier papers (1941)
claimed it as a new artery, but we have kept to Stresemann’s (1927) designation in our account.
It shows a variable disposition in different birds especially in the Capitonidae. It is also

3
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remarkable for giving off the syringeal arteries in the Indian koel. Again Glenny (1943a) replaces
the designation of the internal mammary by intercostal which he maintains in his subsequent
paper (1943b). But we have preferred to call it by its old name, the internal mammary artery.

The two species of Pesittacula, namely, cyanocephala and krameri, differ from each other
in having two internal mammary arteries in the latter. In the Capitonidae the internal mammary
is juxtaposed with the sterno-clavicular artery.

Glenny’s (1940—43) contention that embryonic vestiges of the left radix aorta and ductus
botalli persist in most species of birds is fully borne out by our observations. Although we have
agreed with Glenny, we have, however, differed in our observations on this point in the two
species of Capitonidae. The slight differences which are evident in different species may be
explained in terms of his own opinion: ‘degeneration of these embryonic vessels is a continuous
process and may take place at different rates in different species of birds. This does not mean,
however, that the ligamentous vestiges of these embryonic vessels will completely disappear
during the adult life of the bird as already has been indicated, but that there is considerable
post-embryonic atrophy of some of these embryonic vessels.” (Glenny, 1942, p. 86.)

The pattern-variations in the major arteries have enabled Glenny (1943b) to divide the
members of Capitonidae into two major groups with Cyanops and Xantholaema at the two
extremes. Our studies of the two species not only corroborate his opinion but lend additional
support thereto.

Finally, it has been pointed out by Glenny (1943z) that there are points of differences
within the Coraciiformes that seem to indicate that this order is not properly defined but requires
further subdivision, or reallocation of families comprising groups. Our studies of Coracii-
formes are baged upon Baker’s (1927) classification which is an assemblage of still more diversified
groups, and per se requires careful attention as indicated by Glenny.

SUMMARY.

1. Five species of birds belonging to three families of the order Coraciiformes are studied and the
arrangement-patterns of the main thoracic and cervical arteries are recorded.

2. The authors felt difficulty in properly naming the vessels constituting the carotid system and have
discussed this point at length. The terminologies that have been used are taken largely from previous
authors and an attempt has been made to homologise the vessels. .

3. In Capitonidae a right common carotid artery is present, while the cervical portion of the right
internal carotid is absent. Garrod's groupings ‘bicarotidinae’ and ¢ laevo-carotidinae’ are upheld in the
light of observations on the presence or absence of the right internal carotid.

4. A complex of arteries is given off from the region of thyroids; they show a good deal of variation
in their origins not only in different species but also on the two sides of the same species. The comes
nervi vagi and the ascending oesophageals show in some species anastomoses with the external carotids
either singly or jointly. From this point of view the basic arrangement-patterns are not the same in
allied species.

5. The syringeal artery in Eudynamis s. scolopaceus takes origin from the sterno-clavicular. The
bronchial artery is shown to correspond to Glenny’s ductus shawi.

6. A palatine artery is pregent only in Xantholaema haemacephala lutea from the point of forking of
the internal carotid.

7. A ligamentous vestige of the left radix aorta is present in all cases. Ligamentum botalli is
atrophied entirely in Cyanops, while it is present either on one or both sides in the remaining species.

8. Glenny’s grouping of Capitonidae into two major groups is upheld by the enumeration of
additional differences.

Key to the numberings in text-figures 1-3.
RB—Right; L—Left.

1. Aortic root. 16. Bronchial artery.
2. Innominate artery, 17. Internal carotid artery.
3. Common carotid artery, 18. External carotid artery.
4. Subclavian artery. 19. Descending aortic arch.
5. Sterno-clavicular artery. 20. Ligamentous vestige of left radix aorta.
6. Internal mammary artery. 21. Pulmonary artery.
(a—outer; b—inner) 22. Ligamentum botalli.
7. Axillary artery. 23. Dorsal aorta.
8. DPectoral artery. 24. Coeliac artery.
9. Vertebral artery. 25. Superior mesenteric artery.
10. Thyroid gland. 26. Syrinx.
11. Syringeal artery. . 27, Palatine artery.
12.  Ascending oesophagesl artery. 28. Artery to the cervical vertebral muscles (seg-
138. Comes nervi vagi artery. mental artery).
14. Subscapular artery. 29. Descending oesophageal artery.

15. Cervical cutaneous artery.
1B
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