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Figure 111.—Arrangements of the dorsal carotid arteries and the associated cervical and

thoracic arteries in Aves Bicarotidinae (ventral views). Types (for code see pp. 544-546):

a, A~l; b, A-2-s; c, A-3; d, A-4.
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Class B

B-1 Conjuncto-carotidinae normales.

B-2-d Conjuncto-carotidinae abnormales: right side reduced.

B-2-S Conjuncto-carotidinae abnormales: left side reduced.

B-3a-d Ligamentum carotidinae-conjuncti: partial lumen; ligament on the

right side.

B-3a-s Ligamentum carotidinae-conjuncti: partial lumen; ligament on the

left side.

B-3b-d Ligamentum carotidinae-conjuncti: entire, on right side.

B-3b-s Ligamentum carotidinae-conjuncti: entire, on left side.

B-4-d Dextro-carotidinae normales: right carotid alone enters the hypapo-

physial canal.

B-4-S Laevo-carotidinae normales: left carotid alone enters the hypapo-

physial canal.

B-5-d Dextro-carotidinae infranormales: right carotid is superficial (left is

lacking).

B-5-S Laevo-carotidinae infranormales: left carotid is superficial (right is

lacking)

.

B-6a-d Ligamentum unicarotidinae (ligamentum ottleyi): entire, right side.

B-6a-s Ligamentum unicarotidinae (ligamentum ottleyi): entire, left side.

B-6b-d Ligamentum unicarotidinae: incomplete or lacking, right side.

B-6b-s Ligamentum unicarotidinae: incomplete or lacking, left side.

By means of this codified classification, all birds can be placed in

one of two major groups with respect to the adult carotid arrangement,

and these in turn may then be further subdivided to show their ap-

parent value with respect to levels of evolution and possible phyletic

relationships. Furthermore, this carotid classification may be used

to show both species evolution and, ontogenetically, the course of

changes which took place during embryonic development.

This scheme has the advantage of being able to show where large

(macro) or small (micro) steps in avian evolution of the aortic arch

system has taken place. It also has the particular advantage of

demonstrating the probable ontogenetic course of events which took

place within any single or individual specimen.

Arterial arrangement-patterns in neck and thorax

Class AVES

Basically bicarotid. Several functional and structural modifica-

tions are found in both families and orders.

As in other amniotes, the carotid, systemic, and pulmonary arches

alone remain as functional derivatives of the embryonic aortic arches.

The left ligamentum botalli atrophies and may become incorporated

into the ligamentum aortae or it may be completely resorbed. The
right ligamentum botalli may remain as a persistent vestige of the

ductus botalli or it may be reduced to a ligamentous "button"; it

may be incorporated into the wall of the right radix aortae or be

completely resorbed.
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The right systemic arch alone remains as the functional vessel carry-

ing blood from the aortic root to the functional radix aortae. Biswas

(1946) has reported the occurrence of both a left and right systemic

arch in a specimen of Ploceus pkilippinus philippinus, along with a

patent left radix aortae which was occluded at the posterior end.

A left ligamentum botalli was present in this specimen.
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Figure 112.—Arrangements of the dorsal carotid arteries and the associated cervical and

thoracic arteries in Aves Unicarotidinae (ventral views). Types (for code see pp. 546,

548-549): a, B-2-d; b, B-1; c, B-2-s; d, B-3a-d; <r, Bh5-s; f, B-3a-s; g, B-3b-d; h, B-4-s;

t, B-4-d.
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The left radix aortae usually persists thi'oughout most of its length

as a ligamentum aortae.

The ducti carotici are usually functionally modified, although the

right ductus caroticus frequently is found as a persistent ductus in

several species of birds, and may be expected to occur in any species

of bird as an anomaly (Bhadm-i, 1939; Finn, 1891; Glenny, 1940b,

1944a; Mathew, 1944; Subhapradha, 1944).

The anterior dorsal radices aortae or dorsal carotids usually lie

within the hypapophysial canal, although exceptions to this have been

reported (Beddard, 1898; Garrod, 1873; Glenny, 1954b).

Modifications of the dorsal carotids have been discussed in the

previous chapter.

Subclass ARCHAEORNITHES

Ancestral birds, which are as yet unkiK)wn, were in all probability

bicarotid. In the short-necked forms these vessels may have been

superficial, although it is more than probable that they entered the

hypapophysial canal as is the case in the alligator and crocodile.

The relatively close relationship to the crocodilians seems to be

confirmed by the arrangement of the cervical and thoracic arteries

in both birds and the alligator. The latter presents a laevo-caro-

tidinae normales arrangement, with the single dorsal carotid entering

the hypapophysial canal.

Figure 113.—Main cervical and thoracic arteries as postulated for the Archaeornithes,

ventral view. (For explanation of symbols see facing page.)
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It is possible that th.e left systemic arch arose at the base of the left

innominate artery and continued to function as in reptiles. In some
forms, the left systemic arch may have become somewhat reduced.

Both ducti botalli were probably reduced to ligamentous vestiges,

although either may have presented a lumen from time to time.

The subclavian, pectoral stem, and branches were possibl}^ variable,

but essentially similar to those of most present-day orders of birds.

The vertebrals and superficial cervicals either had a common root or

arose separately but in the same general location, near the thyroid

gland.

The ventral carotids probably maintained their anterior cephalic

connections. The condition of uniform bilaterality probably persisted

in most of the earliest forms. It is possible that in these early avian

ancestral forms there may have been reduction in diameter of both

the left systemic arch and the left radix aortae.

The ventricle was probably completely divided into left and right

chambers, and the pulmonary root emerged from the right ventricle

while the aortic root emerged from the left ventricle. One essential

difference exists between the crocodilian heart and the avian heart

—

that is, the left systemic arch probably arose from the aortic root or

from the innominate artery instead of having a separate root arising

or emerging from the right ventricle as in the crocodilian heart.

Subclass NEORNITHES

Most of the ancestral forms were probably bicarotid, although some

may have been undergoing evolutionary changes toward the unicarotid

condition. For the most part, there probably was a great similarity

in the aortic arch system of the early Neornithes to that of the true

avian archaeornithial ancestors. Certain advances resulting from

both structural and functional modifications, including atrophy and

deletion of parts, undoubtedly took place. Among these early modi-

EXPLANATION OF SYMBOLS ON FIGURES 113-118

3.
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fications was the loss of the left systemic arch with the reduction to a

ligament of the left radix aortae. This may have been accompanied

by further atrophy and reduction in the vestiges of the ducti botalli.

The site of junction of the vertebrals with the carotids probably under-

went considerable change v/ith the result that there was considerable

variation within the several major groups of bu-ds.

For the most part, the bicarotid condition persisted in most of the

major groups of birds. But, as evolution of the aortic arch system

progressed, there was considerable variation in the arrangement of the

dorsal carotids. Durmg the process both left and right configurations

probably arose, but the widespread occurrence of the bicarotid and

laevocarotid conditions may have led to the present dominance of

these two main arrangement-patterns.

Evidence that this process is continuing may be found in several

families of extant birds, noted below.

Order STRUTHIONIFORMES

Family Struthionidae

Carotids A-1; type A coracoid artery; type 1 thoracic artery;

ligamentum aortae and ligamentum botalli prominent; vertebrals

and superficial cervicals arise from the common carotids either

separately or from a common root.

Garrod (1873) reported Struthio camelus to be bicarotidinae

normales.

Eeferences: Fleming, 1926; Garrod, 1873.

Species studied

By Garrod

Struthio camelus Linn6

By Glenny

Std'uthio camelus australis Gurney

Order RHEIFORMES

Famih'' Rheidae

Carotids B^-s; type A coracoid artery; typo 1 thoracic artery;

ligamentum aortae and ligamentum botalli present; vertebrals and

superficial cervicals arise from the common carotids separately but

in close association with each other.

F. P. Evans (1883) stated that the right carotid is evidently pres-

ent, though much smaller than the left and instead of converging to

meet the left, which enters the hypapophysial canal, it continues

onwards as a superficial vessel in close association with the right

vagus nerve and jugular vein.

Glenny (1943d) observed much the same condition in a rhea em-

bryo, but difficulty in dissection made it impossible to follow the
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superficial vessel to the head. Further studies are necessary to

make clear the relationships of these vessels in the rheas.

References: F. P. Evans, 1883; Garrod, 1873; Glenny, 1943d.

Species studied

By Glenny

Rhea americana intermedia Rothschild

and Chubb

By Evans

Rhea americana (Linn6)

By Garrod

Rhea americana (Linn6)

Order CASUARIIFORMES

Family Casuariidae

Carotids typically A-1, but may vary; type A coracoid artery;

type 1 thoracic artery; vertebrals and superficial cervicals are variable

in origin from the common carotid arteries.

Garrod reported two species of Casuarius to be bicarotidinae

normales (A-1). In a dissection of a zoo specimen of Casuarius,

I found that the left dorsal carotid alone entered the hypapophysial

canal (B-4-s).

It is possible that in the course of evolution of these birds some
specific or subspecific variation in the carotid arteries may have
taken place. It might be quite profitable to make an extensive

study of the arteries in the different species and subspecies of the

cassowaries and to correlate these findings with their geographical

distribution.

References: Garrod, 1873; Glenny, 1942c.

By Garrod

Casuaritts bicarunculatus P. L. Sclater

Casuarius benneUi Gould

Species studied

By Glenny

Casuarius sp. (zoo specimen)

Family Dromiceiidae

Carotids A-1 ; no other details available.

Species studied

By Garrod

Dromiceius n.-hollandiae (Latham)

Order AFTERYGIFORMES

Family Apterygidae

Carotids B-4-s; coracoid artery arises from the subclavian medial

to the thoracic artery; no axillary artery could be observed; ligamen-
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turn aortae and ligamentum botalli both present; pectoral branches

greatly modified, and somewhat similar to those observed in Casuarius

sp.; vertebrals and superficial cervicals arise variously and indepen-

dent of each other from the common carotids; thyroids arise from

the innominate arteries near the base of the common carotid arteries.

Further study of the thoracic and cervical arteries of the kiwis

should be carried out in an effort to obtain as much information as

possible about these birds.

References: Garrod, 1873; Glenny, 1942b; Owen, 1841.

Species studied

By Owen

Apteryx australis Shaw

By Garrod

Apteryx australis mantelli Bartlett

Apteryx owenii Gould

By Glenny

Apteryx australis mantelli Bartlett

Order TINAMIFORMES

Family Tinamidae

Carotids A-1; type A coracoid artery; type 1 to type 4 thoracic

artery; both the ligamentum aortae and the ligamentum botalli are

usually present; vertebrals and superficial cervicals arise variously

from the common carotid, either separately or from a common root.

Considerable variability in the secondary arteries of the neck and
thorax exists.

References: Garrod, 1873; Glenny, 1946a.

Species studied

By Garrod

Crypturus sallaei=Crypturellus cinna-

momeus goldmani (Nelson)

Rhynchotus rufescens (Temmiuck)

By Glenny

Tinamus major (Gmelin)

Crypturellus sp.

Crypturellus cinnamomeus (Lesson)

Nothoprocta perdicaria (Kittlitz)

Nothura maculosa holiviana Salvador!

Eudromia elegans d'Orbigny and Geoff-

rey, (2)

Order SPHENISCIFORMES

Family Spheniscidae

Carotids A-1; type A coracoid artery; type 1 thoracic artery;

ligamentum aortae present and prominent; ligamentum botalli usually

present; vertebrals arise variously from the common carotids, but
usually not in common with the superficial cervical arteries.
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References: Garrod, 1873; Glenny, 1944c, 1947a; Jullien, 1878;

Muller, 1908.

Species studied

By Garrod

Aptenodytes pennantii— Apienodytes pa-

tagonica J. F. Miller

Spheniscus demersus (Linu6)

Spheniscus humboldti Meyen

By Glenny

Aptenodytes forsteri G. R. Gray

Pygoscelis papua (Forster)

Eudyptes cresiatus (J. F. Miller)

Spheniscus demersus (Linn6) (2)

Spheniscus humboldti Meyen
Spheniscus mendiculua Sundevall

By Jullien

Aptenodytes patagonica J. F. Miller

Order GAVIIFORMES

Family Gaviidae

Carotids A-1; type A coracoid artery; type 1 thoracic artery;

ligamentum aortae and ligamentum botalli present; vertebrals and
superficial cervicals arise separately from the common carotids;

oesophageal arteries variable in number and site of origin.

References: Garrod, 1873; Glenny, 1945e.

Species studied

By Garrod

Colymbus glaciaU8= Gavia immer (Briiu-

nich)

By Glenny

Gavia stellata (Pontoppidan) (2)

Gavia immer (Brunnich) (2)

Order COLYMBIFORMES

Family Colymbidae

Carotids B-4-s; type A and type E coracoid arteries; type 1 to

type 4 thoracic arteries; ligamentum aortae present; ligamentum
botalli may be present or lacking; vertebrals and superficial cervicals

arise variously from the common carotid; oesophageal blood supply

highly variable and in some species extensive.

References: Garrod, 1873; Glenny, 1946b.

Species studied

By Garrod

Podiceps minor= Poliocephalus ruficollis

(Pallas)

Podiceps cristatus= Colymbus

Linn6

By Glenny

Colymbus chilensis (Lesson)

Colymbus occipitalis (Garnot)

cristatus

Colymbus auritus Linn6 (2)

Colymbus nigricollis californicus (Heer-

mann)
Colymbus grisegena holbollii (Rheinhardt)

Aechmorphorus major (Boddaert)

Podilymbus podiceps podiceps (Linn6)

(2)
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Order PROCELLARIIFORMES

Typically bicarotid (A-1) or rarely unicarotid; type A coracoid

artery; type 1 thoracic arterj^; ligamentum aortae present, but some-

times much reduced; ligamentum botalli frequently present; verte-

brals and superficial cervicals variable in origin from the common
carotid arteries.

Reference: Garrod, 1873.

Family Diomedeidae

Right ligamentum botalli present.

Species studied

By Glenny

Diomedea immxddbilis Rothschild

Family Procellariidae

Subfamily Fulmarinae

Ligamentum botalli usually present (reduced or lacking in PachyptUa

desolata) ; vertebrals arise separately from the carotid at or near the

base of the cervicals.

Subfamily Puffininae

Ligamentum botalli usually present (reduced or lacking in Bulweria

bulweria, Pterodroma lessonii, Pujfinus Iherminieri subalaris); origin

of vertebrals highly variable.

Priocella aniarctica (USNM 321474), carotids: B-3a-d.

Species studied

By Garrod

Prion viUata= PachyptUa forsteri (La-

tham)

Aestrelala lessoni— Pterodroma lessonii

(Garnot)

Thalassidroma hulweri— Bxdweria hul-

werii (Jardine & Selby)

By Glenny

Daption capensis (Linne)

Fulmarus glacialis (Linn6) (2)

Halobaena caerulea (Gmelin)

PachyptUa desolata (Gmehn) (2)

Priocella aniarctica (Stephens)

Procellaria aequinoctialis Linn6

Puffinus griseus (Gmehn)

Puffinus nativitatis Streets

Puffinus opisthomelas Coues

Puffinus Iherminieri subalaris Ridgway
Pterodroma lessonii (Garnot)

Pterodroma leucoptera hypoleuca (Salvin)

(2)

Bulweria hulwerii (Jardine and Selby)

Family Hydrobatidae

Ligamentum aortae usually reduced; ligamentum botalli usually

lacking, or when present only as a linea botalli; superficial cervical

arteries variable in number but more are present in Oceanodroma than

in other genera studied.
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Species studied

Oceanodroma leucorhoa (Vieillot)

Oceanodroma macrodactyla W. E. Bryant

Oceanodroma monorhis socorroensis C. H.

Townsend
Oceanodroma hornbyi (G. R. Gray)

Halocyplena microsoma Coues

By Garrod

Thalassidroma pelagica= Hydrobates pe-

lagicus (Linn6)

Thalassidroma fregata= Pelagodroma ma-

rina (Latham)

By Glenny

Oceaniies oceanicus (Kuhl)

Oceanites gracilis galapagoensis Lowe

Fam% Pelecanoididae

Ligamentum aortae prominent; ligamentum botalli lacking or re-

duced to a linea botalli; vertebrals and cervicals usually arise sepa-

rately from the common carotid; superficial cervicals variable, but

usually two pairs are present.

In Pelecanoides exsul the ligamentum aortae may present a lumen

for a short distance. The left dorsal carotid alone enters the hypapo-

physial canal in Pelecanoides garnotii (USNM 344806) : B-4-s.

Species studied

By Glenny

Pelecanoides exsul Salvin (2) j
Pelecanoides garnotii (Lesson)

Order PELECANIFORMES

Both bicarotid and unicarotid arrangements occur within the order;

type A coracoid artery; type 1 thoracic artery except in Morus

bassanus (type 2 or type 3); hgamentum aortae present; ligamentum

botalli either present or absent; origin of vertebrals and superficial

cervicals variable.

Reference: Garrod, 1873.

Family Phaethontidae

Carotids A-1 ;
presence of ligamentum botalli variable.

Species studied

By Glenny

Phaethon lepturus dorotheae Mathews
Phaeihon rubricauda rothschildi (Math-

ews)

By Garrod

Phaethon sp.

Family Pelecanidae

Carotids B-3b-d; ligamentum botalli generally present.

The unicarotid condition in this family is clearly a further step in

the modification of the conjugate carotid condition of the dorsal

carotid arteries.

3.S2543—53-
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Species studied

By Glenny

Pelecanus erythrorhynchos Gmelin
\
Pelecanus occidentalis carolinensisGmelin

Family Sulidae

Carotids B-4-s {Sula spp.) and A-1 (Morus bassanus); type 1

thoracic arter}^ (Sula spp.) and type 2 or type 3 thoracic artery

(Morus bassanus) ; Hgamentiim botalli lacking.

Species studied

By Garrod

Sula bassaiia— Morus bassanus (Linn6)

By Glenny

Morus bassanus (Linn6)

Sula sula sula (Linn6)

Sula dactylatra personata Gould
Sula leucogaster etesiaca Thayer and

Bangs
Sula leucogaster plotus (Forster)

Family Phalacrocoracidae

Carotids A-1; ligamentum botalli lacking; vertebrals and super-

ficial cervicals usually have separate points of origin from the common
carotid arteries.

Species studied

By Glenny

Phalacrocorax auritus floridanus

(Audubon)

Phalacrocorax pelagicus pelagicus Pallas

Phalacrocorax urile (Gmelin)

Phalacrocorax verrucosus (Cabanis)

By Garrod

Phalacrocorax carbo (Linn6)

Family Anhingidae

Carotids B-4-s ; ligamentum botalli is reduced to a linea botalli.

Species studied

By Glenny

Anhinga anhinga (Linne)

Family Fregatidae

Carotids A-1 and B-4-s; ligamentum botalli absent.

Garrod (1873) reported the bicarotid condition in Fregata aquila,

whUe I found the laevocarotid condition in Fregata minor palmerstoni.

Species studied

By Garrod

Fregata aquila Linn6

By Glenny

Fregata minor palmerstoni (Gmelin)

Order CICONIIFORMES

The arrangement of the dorsal carotids is highly variable, but

basically bicarotid (see list of species studied) ; type A coracoid artery;
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type 1 thoracic artery; ligameiitum aortae present; presence of the

ligamentum botalli variable; vertebrals and superficial ccrvicals

usually arise separately from the common carotids.

This order appears to be in a state of flux insofar as evolution of

the aortic arch system is concerned. This evolution is not restricted

to a single family, although the greatest evidence of carotid evolution

is to be observed in the Ardeidae. It has been found that, even within

the same species, both the bicarotid and conjugate carotid conditions

may occur, and that within a species which is normally conjugate

carotid, both the B-1 and the B-2 condition may exist. It may be

presumed, therefore, that further variation in the carotids may take

place, and that any apparent deviation in a condition as reported

may be accounted for on the basis of individual levels in the evolution

of this system.

References: Finn, 1891; Garrod, 1873; Gleimy, 1940a, 1945c,

1953a.

Family Ardeidae

Carotids variable; presence of the ligamentum botalli variable.

The high degree of variation in the dorsal carotids of this family

seems to indicate that these birds are undergoing further speciation,

at least with respect to the aortic arch system.

Species studied

By Finn

Nycticorax violaceus— Nydanassa viola-

cea (Linne) (A-1)

By GaiTod

Ardea goliaih Cretzschmar (A-1)

Ardea cinerea Linne (A-1)

Ardea purpurea Linn6 (A-1)

Ardea alba= Casmerodius albus albus

(Linn6) (A-1)

Ardea egretta— Casmerodius albus egretta

(Gmelin) (A-1)

Ardea garzetta— Egretta garzelta (Linn^)

(A-1)

Ardea candidissima= Leucophoyx thula

(MoUna) (A-1)

Nycticorax europaeus= Nycticorax nycti-

corax (Linn6) (A-1)

Botaurus stellaris (Linn6) (B-1)

By Glenny

Ardea herodias treganzai Court (B-1)

Ardea herodias herodias Linne (A-1)

Butorides virescens virescens (Linne) (B-1)

Butorides sundevalli Reichenow (A-1)

Florida caerulea (Linne) (A-1)

Ardeola speciosa (Horsfield) (B-2-s)

Bubulcus ibis ibis (Linn6) (A-1)

Bubulcus ibis coromandus (Boddaert)

(A-1)

Dichromanassa rufescens (Gmelin) (A-1)

Casmerodius albus albus (Linn6) (A-1)

Leucophoyx thula brewsteri (Thayer and

Bangs) (B-1)

Hydranassa tricolor ruficollis (Gosse)

(A-1)

Nyctanassa violacea pauper (Sclater and

Salvin) (A-1)

Ixobrychus minutus minutus (Linne)

(A-1)

Ixobrychus sinensis sinensis (Gmelin)

(B-1)

Ixobrychus sinensis bryani (Seale) (A-1)

Botaurus lentiginosus (Montagu) (2)

(B-1 and B-2-s)
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Family Cochleariidae

Carotids A-1 ; ligamentum botalli reduced fco a linea botalli.

Species studied

By Glenny

Cochlearius cochlearius zeledoni (Ridgway) (A-1)

Family Balaenicipitidae

Carotids B-4-s; the right dorsal carotid appears to have become

functionally modified as a superficial cervical artery (comes nervi

vagi) , and to have lost its anterior connection with the carotids of the

head region ; a pan- of arteries which arise from the innominate arteries

near the base of the subclavian arteries supply the oesophagus.

Species studied

By Glenny

Balaeniceps rex Gould (B-4-s)

Family Scopidae

No information is available for this family of bu'ds.

Family Ciconiidae

Carotids A-1 ; ligamentum botalli reduced to a linea botalli.

Species studied

Leptoptilos crumeniferus (Lesson) (A-1)

By Glenny

Ciconia ciconia (Linne) (A-1)

By Garrod

Ciconia alba— Ciconia ciconia (Linne

(A-1)

Ciconia nigra (Linn6) (A-1)

Family Threskiornithidae

Carotids A-1 ; ligamentum botalli present, at least in part

Species studied

By Garrod

Ibis melanocephala= Tlireskiornis melan-

ocephala (Latham) (A-1)

Ibis strictipennis =^ Threskiornis molucca

strictipennis (Gould) (A-1)

Ibis nippon= Nipponia nippon (Tem-

minck) (A-1)

Ibis rubra=Guara rubra (Linn6) (A-1)

Platalea leucorodia Linne (A-1)

By Glenny

Guara alba (Linne) (A-1)

Plegadis guarauna (Linn6) (A-1)
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Family Phoenicopteridae

Carotids B-2-s; ligamentum botalli present; vertebrals arise from

the common carotids posterior to the origin of the superficial cervicals.

Species studied

By Garrod

Phoenicopterus anliquorum Temminck
(B-2-s)

Phoenicopterus ruber Linn6 (B-2-s)

By Glenny

Phoenicopterus ruber Linn6 (B-2-s)

ORDER ANSERIFORMES

Typically bicarotid (A-1); ligamentum aortae present; ligamentum
botalli rarely reduced or absent; types A and E coracoid arteries;

type 1 thoracic artery; vertebrals and superficial cervicals highly

variable in points of origin, with considerable variation within a

species—not a stable pattern in the Anatidae, and evolution of the

cervical arteries appears to be undergoing considerable and wide

deviation; a complex oesophageal supply is usually encountered.

Occurrence of a patent ductus caroticus in Anas spinicauda was
reported by Finn (1891).

There are no apparent significant or characteristic differences in the

basic arterial patterns of the Anhimidae and Anatidae, aside from the

several minor differences which are found to occur within the Anatidae.

In the Anliimidae, the vertebrals appear to arise independently from

the common carotid, while the vertebrals and superficial cervicals,

in the Anatidae, generally have a short, common root arising from the

common carotid artery.

References: Bauer, 1825; Finn, 1891; Garrod, 1873; Glenny, 1944d;

Hahn, 1830; Rabl, 1906a.

Family Anhimidae

Carotids A-1 ; ligamentum botalli prominent.

Species studied

By Glenny

Chauna torquata (Oken)

Family Anatidae

Carotids A-1; ligamentum botalli usually present; superficial

cervical arteries variable in number and points of origin.
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Species studied

By Finn

Dafila spmicauda.= Anas spinicauda

Vieillot

By Garrod

Cygnus buccinator Richardson

Cygnus nigricoUis=Cyg7ius melancori-

phus (Molina)

Afiser segetum— Anser fabah's (Latham)
Bernicla canadensis— Branta canadensis

(Linn6)

Chloephaga sp.

Dendrocygna fulva= Dendrocygna bicolor

(Vieillot)

Dendrocygna viduata (Linne)

Dendrocygna autiimnalis (Linn^)

Tadorna rutila= Casarca ferniginea

(Pallas)

Querquedula crecca— Anas crecca Linne

Dafila spinicauda= Anas spinicauda,

Vieillot

Mareca penelope (Linne)

Aix galericulala— Dendronessa galericu-

lata (Linn6)

Metopiana peposaca (Vieillot)

Fuligula cristata= Nyroca fuligula

(Linn6)

Mergus albellus= Mergellus albellus

(Lmn6)
Mergus castor= Mergus serrator Linn6

By Glenny

Cygnus columbianus (Ord) (2)

Cygnus olor (Gmelin)

Chen caerulescens (Linn6)

Chen atlantica Kennard
Anser albifrons albifrons (Scopoli)

Bra7ita canadensis canadensis (Linn6)

Branta canadensis leucopareia Brandt
Alpochen aegyptiaca (Linne)

Coscoroba coscoroba (Molina)

Nyroca coUaris (Donovan) (2)

Nyroca marila nearctica (Stejneger)

Bucephala clangula americana (Bona-

parte)

Bucephala albeola (Linn6)

Clangula hyemalis (Linn6) (2)

Oidemia nigra americana Swainson
Melanitta fusca deglandi (Bonaparte)

(3)

Melanitta perspicillata (Linn6) (2)

Mergus merganser americanus Cassin

Mergus serrator Linn6 (3)

Order FALCONIFORMES
Carotids A-1; type A coracoid artery; t^^pe 1 thoracic artery;

ligamentum aortae present; ligamentum botalli usually present, but
may be reduced in length or more rarely remain as a linea botalli;

vertebrals and superficial cervicals usually arise separately—the

latter posterior to the vertebrals, but in some instances these vessels

may have a common root from the common carotid artery.

References: Bauer, 1825; Beddard, 1898; Garrod, 1873; Glenny,

1941a.

Family Cathartidae

Species studied

By Garrod

Cathartes atratus—Coragyps air at us
(Bechstein)

Gyparchus papa= Sarcoramphus papa
(Linn6)

By Glenny

Gymnogyps californianus (Shaw)

Cathartes aura septentrionalis Wied

Family Sagittariidae

Species studied

By Garrod

Sepentarius reptilivorus= Sagittarius serpentarius (J. F. Miller)
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Family Accipitridae

Species studied

By Beddard

Spizaetus sp.

By Garrod

Milvus ictinus= Milvus milvus (Lirine)

Astur palumbarius= Accipter gentilis

(Linn6)

Buteo vulgaris=Buteo buteo (Linn6)

Archibuteo lagopus— Buteo lagopus (Pon-

toppidan)

Melierax monogrammiciis= Kaupifalco

monogrammicus (Temminck)

Thrasaetus harpyia— Harpia harpyja

(Linne)

Aquila audax= UroaUus audax (Latham)

Haliaeetus vocifer (Daudin)

Haliaeetus alhicilla (Linne)

Aquila naevio'ides— Aquila rapax (Tem-

minck)

Gyps fulvus (Hablizl)

Neophron percnopterus (Linne)

Circus cineraceus^ Circus cinereus

Vieillot

Helotarsus ecaudatus=Terathopius ec-

audatus (Daudin)

Spilornis cheela (Latham)

By Glenny

Buteo jamaicensis borealis (Gmeliu)

(3)

Buteo lagopus s.-johannis (Gmelin)

(3)

Aquila chrysaetos (Linne) (2)

Necrosyrtes monachus monachus (Tem-
minck)

Circus cyaneus hudsonius (Linne)

By Hochstetter

Aquila naevia= Aquila pomarina C. L.

Brehm
Circus cineraceus= Circus cinereus Vieil-

lot

Family Pandioindae

Species studied

By Glenny

Pandion haliaetus carolinensis (Gmelin)

Family Falconidae

Species studied

By Garrod

Polyborus braziliensis= Polyborus planc-

us braziliensis (Gmelin)

Falco peregrinus Tunstall

Falco jnelanogenys= Falco peregrinus ma-

cropus Swainson

Hypotriorchis subbuteo= Falco subbuteo

Linne

Tinnunculus alaudarius= Falco moluc-

censis (Bonaparte)

By Glenny

Falco sparvarius sparvarius Linne

Order GALLIFORMES

Carotids A-1, except for the Megapodidae which are unicarotid;

origin of the coracoid and thoracic arteries varies within the order

and within the families; ligamentum aortae present; ligamentum

botalli usually present, but may be absent in many of the Mega-
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podidae; vertebrals and superficial cervicals usually have a common
root from the common carotid arteiy.

References: Bakst and Chafee, 1928; Balfour, 1873; Barkow, 1843;

Beddard, 1898; Bremer, 1928; Buell, 1922; H. Evans, 1909a, 1909b;

Fleming, 1926; Garrod, 1873; Glenny, 1951a; H. Hahn, 1909; Hughes,

1934; Kashchenko, 1887; I&assnig, 1913a; Liilie, 1908, 1919; Locy,

1906; Mackay, 1887; Mail, 1887; Patten, 1929; Pohlman, 1920;

Quirmg, 1933; C. G. Sabin, 1905; F. R. Sabin, 1917; Squier, 1916;

Tonge, 1869; Tvaning, 1906; Vialleton, 1892.

FamUy Megapodiidae

Unicarotid (see list of species below) ; coracoid artery usually type

A, but if more than one pair is present one may be opposite or lateral

to the axillary artery (type D); type 1 thoracic artery; ligamentum

botalli greatly reduced or absent.

Figure 114.—Main cervical and thoracic arteries in Megapodius freycinet layardi, ventral

view. (For explanation of symbols see p. 551.)

In a single specimen of Megapodius layardi (AMNH specimen),

the right systemic arch was absent, the ductus caroticus serving to

carry the blood from the carotid arch to the right radix aortae

(fig. 114). While this is the first such instance to be reported, it may
well be found to occur in other species.
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Species studied

By Garrod

565

Megapodius nicobariensis Blyth (B-2-s)

Megapodius eremita eremila Hartlaub

(2) (B-4-s)

Megapodius layardi Tristram (B-4-s)

Megapodius pritchardii G. II. Gray (2)

(B-3b-d)

Talegalla lathami= Aleclura lalhami J. E.

Gray (B-4-s)

Megacephalon maleo = Macroceplialon

rnaleo S. Mliller (B-4-s)

By Glenny

Megapodius sp. (B-4-s)

Family Cracidae

Carotids A-1; types 1, 2, and 4 thoracic artery; ligamentum botalli

persistent; the arteria ventralis gaUinae is present and arises variously

Figure 115.—Main cervical and thoracic arteries in Penelope argyrotis argyrotis, ventral

view, (For explanation of symbols see p. 551.)

from the base of the subclavian artery or from the common carotid

artery.

Species studied

By Garrod

Crax incommoda=Crax pinimo, Pelzeln

Crax globicera= Crax rubra Linn6

Penelope cristatus— Penelope purpxiras-

cens aequatorialis Salvador! and
Festa

Orialida albiventris— Ortalis araucuan

(Spix)

By Glenny

Crax sp.= ? Crax nigra Linn6

Pipile cumanensis (Jacquin)

Penelope argyrotis argyrotis (Bonaparte)
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Family Tetraonidae

Carotids A-1; type A coracoid artery; type 1 thoracic artery;

ligamentum botalli usually much reduced or lacking; vertebrals and
superficial cervicals have a common root from the common carotid

artery; arteria ventrails gallinae arises variously from the subclavian

or common carotid.

Species studied

By Garrod

Tetrao urogallus Linn6

Tetrao tetrix= Lyrurus telrix (Linn6)

By Glenny

Lagopus lagopus (Linn6)

Lagopus lagopus alleni Stejneger

Lagopus mutus hyperboreus Sundevall

Bonasa umbellus umbellus (Linn6) (3)

Tympanuchus cupido cupido (Linn6)

Tympanuchus cupido pinnatus (Brewster)

Family Phasianidae

Carotids A-1; type A and type D coracoid arteries; type 1 to

type 4 thoracic artery; ligamentum botalli usually present; vertebrals

and superficial cervicals generally have a common root arising from

the common carotid artery; the arteria ventralis gallinae arises as a

branch of the subclavian artery.

Species studied

By Garrod

Ortyx virginianus= Colinus virginianus

(Linn6)

Eupsychortyx cristatus— Colinus cristatus

(Linn^)

Odontophorus dentatus = Odontophorus

capueira (Spix)

Caccabis chukar— Alecloris graeca chukar

(J. E. Gray)

Francolinus vulgaris= Francolinus fran-

colinus (Linne)

Francolinus gularis (Temminck)
Francolinus pondicerianus (Gmelin)

Francolinus clappertoni Children

Francolinus afer= Pternistis afer (P. L.

S. Muller)

Perdix cinerea= Perdix perdix (Liiin^)

Coturnix communis— Coturnix coturnix

(Linn6)

Arboricola torqueola= Arborophila tor-

queola (Valenciennes)

Rollulus coronatus= Rollulus rouloul

(Scopoli)

Ceriornis temminckii— Tragopan tem-

minckii (J. E. Gray)

Euplocamus albo-cristatus= Gennaeus

leucomelanos hamiltonii (J. E. Gray)

Euplocamus horsfieldii= Gennaeus hors-

fieldii (G. R. Gray)

Euplocamus vieilloti^= Lophura rufa

(Raffles)

Euplocamus pyronotus= Houppifer ery-

throphthalmus pyronotus (G. R.

Gray)

Euplocamus erythrophthalmus— Houppi-

fer erythrophthahnus pyronotus (G.

R. Gray)

Gallus bankiva= Gallus gallus bankiva

Temminck

Phasianus colchicus Linn6

Phasianus versicolor ^= Phasianus colchi-

cus versicolor Vieillot

Phasianus reevesii= Syrmaticus reevesii

(J. E. Gray)

Thaumalia picta=Chrysolophus pictus

(Linn6)

Thaumalia amherstiae— Chrysolophus

amherstiae (Leadbeater)

Argus giganteus= Argusianus argus

argus (Linn6)

Pavo nigripennis= Pavo cristatus Linn6

(melanistic phase)

Pavo muticus Linn6
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By Glenny

Oreortyx picta (Douglas)

Lophortyx californica (Shaw)

Colinus virginianus (Linu^)

Colinus virginianus cubanensis (G.

Gray)

Odontophorus coluinbianus (Gould)

Alecloris graeca chukar (J. E. Gray)

R.

Arborophila brunneopedus henrici

(Oustalet)

Crossoptilon manlchuricum Swinhoe

Gallus gallus domesiicus Darwin
Caireus wallichii (Hardwicke)

Phasianus colchicus torquatus Graelin

Chrysolophus pictus (Linn6)

Pavo cristatus Linn^ (white phase)

Family Numididae

Carotids A-1; type B coracoid artery; type 1 thoracic artery;

ligamentum botalli much reduced; vertebrals and superficial cervicals

have a common root from the common carotid; the arteria ventralis

gallinae arises from the base of the subclavian artery.

Species studied

By Garrod

Numida meleagris (Linn6)

By Glenny

Numida meleagris (Linne)

Family Meleagrididae

Carotids A-1; type A or type B coracoid artery; type 1 thoracic

artery; ligamentum botalli much reduced; vertebrals and cervicals

have a common root from the common carotid; the arteria ventralis

gallinae arises as a branch from the base of the subclavian artery.

Species studied

By Garrod

Meleagris gallopavo Liun6

By Glenny

Meleagris gallopavo Linn6

Family Opisthocomidae

Carotids A-1; type 2 thoracic artery; coracoid artery is medial to

the thoracic artery; ligamentum botalli present; vertebrals and super-

ficial cervicals have a common root from the common carotid artery;

the arteria ventralis gallinae is absent or greatly reduced.

Species studied

By Glenny

Opisthocomus hoazin (P. L. S. Miiller) (2)

Order GKUIFORMES

Carotids A-1 and B-4; coracoid artery usually type A, but rarely

type E is present; type 1 to type 4 thoracic artery; ligamentum

aortae present; ligamentum botalli may be present or absent; verte-

brals and superficial cervicals arise either separately or from a common
root from the common carotid arteries.
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References: Beddard, 1898; GaiTod, 1873; Glermy 1940a, 1945d,

1947b; Wetmore, 1951.

Family Mesoenatidae

Carotids A-1; type 1 thoracic artery; ligamentum botalli remains

as a liiiea botalli; vertebrals and superficial cervicals have a common
root in Monias benschi and Mesoenas unicolor, but are separate in

Mesoenas variegata.

The clavicles in these bhds are reduced to a small bone, the epi-

cleidum, and a ligamentous vestige of the corpus claviculi (class 3

clavicle) (Glenny and Friedmann, 1954).

Species studied

By Glenny

Mesoenas variegata (Goeffroy) Monias benschi Oustajet and Grandi-

Mesoenas unicolor (Des Murs) dier

Family Turnicidae

Carotids B-4-s; type 1 thoracic artery; ligamentum botalli absent;

vertebrals and superficial cervicals have a common root from the

common carotid artery.

Species studied

By Garrod

Hemipodius tachydromus—Turnix sylvatica (Desfontaines)

By Glenny

Turnix tanki blanfordi Blyth (2) |
Turnix suscitalor suscitator (Gmelin)

Family Pedionomidae

Carotids A-1, according to Wetmore (1951).

Family Gruidae

Carotids A-1; type A and type E coracoid artery; type 1 thoracic

artery; ligamentum botalli reduced to a linea botalli or absent;

vertebrals and superficial cervicals arise separately from the common

carotid arteries.

Species studied

By Glenny

Grus antigone (Linne) |
Anthropoides paradisea (Lichtenstein)

Family Aramidae

Carotids A-1; type B coracoid artery; type 1 thoracic artery;

ligamentum botalli present or reduced to a linea botalli; origin of the

vertebrals and superficial cervicals variable.



AORTIC ARCHES OF BIRDS—GLENNY 569

Species studied

By Glcnny

Aramus scolopaceus pictus (F. A. A. Meyer)

Family Psophiidae

Carotids A-1; type 1 thoracic artery; type A coracoid artery; liga-

mentum botalli present or reduced to a linea botalli; vertebrals and

superficial cervicals arise separately from the common carotid artery,

but may have a common root in some instances.

Species studied

By Glenny

Psophia leucoptera Spix

Family Rallidae

Carotids A-1; types 2, 3, and 4 thoracic artery; type A coracoid

artery; ligamentum botalli present or reduced in a few species, but

generally lacking; vertebrals and superficial cervicals arise separately

from the common carotid, or rarely from a short common root from

the common carotid.

Species studied

By Garrod

Rallus aquaticus Linn^

Ocydromus sylvestris=Tricholimnas syl-

vestris (Sclater)

Aramides cayennensis = Aramides
cajanea (P. L. S. Miiller)

Crcx pratensis= Crex crex (Linne)

Porzana americuna— Porzana Jlavivenlcr

(Boddaert)

Porzana carolinensis= Porzana Carolina

(Linn6)

Gallinula chloropus (Linn^)

Porphyria rnadagascariensis (Latham)

Porphyria poliocephalus melanotus Tem-
rainck

By Glenny

Rallus longirostris saturaius Ridgway

Ailantisia rogersi Lowe
Tricholimnas sylvestris (Sclater)

Ortygonax rytirhynchos (Vieillot)

Cyanolimnas cerverai Barbour and Peters

Aramides cajanea (P. L. S. Miiller)

Limnocorax flavirostra (Swainson)

Porzana Carolina (Linn6)

Porzanula palmeri Frohawk
Coturnicops noveboracensis (Gmelin)

Neocrex erythrops (Sclater)

Poliolimnas cinereus (Vieillot)

Amaurornis phoenicurus javanica (Hors-

field)

Gallinula chloropus cachinnans Bangs

Porphyrula martinica (Linn6) (2)

Porphyria porphyria (Linn^)

Porphyria poliocephalus melanotus Tem-
minck

Fulica americana Gmelin (3)

Family Heliornithidae

No information available.

Family Rhynochetidae

Carotids A-1; type 1 thoracic artery; type A coracoid artery;

ligamentum botalli complete; vertebrals and superficial cervicals arise

separately from the common carotid.
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Species studied

By Glenny

Rhynochetos jubatus J. Verreaux and Des Murs (2)

Family Eurypygidae

Carotids A-1; type 1 thoracic artery; type A coracoid artery;

ligamentum aortae greatly reduced; ligamentum botalli absent;

vertebrals and superficial cervicals arise separately from the common
carotid artery.

Species studied

By Glenny

Eurypyga helias helias (Pallas)

Family Cariamidae

Carotids A-1; type 1 thoracic artery; type A coracoid artery;

ligamentum botalli absent or reduced to a linea botalli; vertebrals and

superficial cervicals arise separately from the common carotid artery.

Species studied

By Glenny

Chunga hurmeisteri (Hartlaub)

By Garrod

Cariama cristata (Linn6)

Cariama cristata (Linn6)

Family Otidae

Information incomplete. Garrod (1873) notes the A-1 condition

in Houbara macqueeni, while Beddard (1898) reports that two species

of Eupodotis are B-4-d.

Presence of the ligamentum botaUi may vary; the thoracic artery

is probably type 1, and the vertebrals and superficial cervicals prob-

ably have separate points of origin from the common carotid arteries.

Species studied

By Garrod

Houbara macqiieeni^= Chlamydotis undu-

lata macqueenii (J. E. Gray) (A-1)

By Beddard

Eupodotis spp. (2) (B-4-d)

Order CHARADRIIFORMES

Carotids A-1, except in two species of the Alcidae; t^^pe A coracoid

artery; type 1 thoracic artery, except for t5^pe 2 in Phalaropus fuli-

carius and type 3 in Jacana spinosa intermedia; ligamentum aortae

present; ligamentum botalli variable in presence and degree of reduc-

tion; vertebrals and superficial cervicals vary in points of origin from

the common carotid arteries.
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References: Beddard, 1898; Garrod, 1873; Glenny, 1947c, 1948,

1952a, 1952b; Hafferl, 1921.

Family Jacanidae

Ligamentum botalli reduced to a linea botalli or may be entirely

lacking; vertebrals and cervicals generally arise separately from the

cfc.

Figure 116.—Main cervical and thoracic arteries in Jacana spinosa, ventral view. (For

explanation of symbols see p. 551.)

common carotid; an accessory oesophageal artery arises as a branch

of the left common carotid artery.

Species studied

Jacana spinosa intermedia (Sclater)By Glenny

Adophilornis africana (Gmelin)

Hydrophasianus chirurgus (Scopoli)

Jacana spinosa gymnostoma (Wagler)

(2)

By Garrod

Parra africana= Actophilornis africana

(Gmelin)

Family Rostratulidae

Ligamentum botalli is reduced to a linea botalli or completely

lacking and vertebrals and superficial cervicals arise separately in

Rostratvla benghalensis.
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Ligamentum botalli greatly reduced, ligamentum aortae broad,

and vertebrals and superficial cervicals have a short common root

from the common carotid in Nycticryphes semicollaris.

Species studied

By Glenny

Rostratula benghalensis (Linn^) (2) |
Nycticryphes semi-collaris (Vieillot) (2)

Family Haematopodidae

Ligamentum botalli very small; vertebrals and superficial cervicals

have a common root from the common carotid.

Species studied

By Garrod

Haemaiopus niger— Haemalopus ostral-

egus bachmani Audubon

By Glenny

Haematopus ostralegus malacophaga Sal-

oinonsen

Family Charadriidae

Ligamentum botalli seldom present; vertebrals and superficial

cervicals ha,ve a common root from the common carotid; accessory

oesophageal artery arises either as a branch of the left common carotid

or from the ventral superficial cervical artery. There is considerable

variation in the number and arrangement of the superficial cervical

arteries.

Species studied

By Garrod

Vanellus crititahis=VaneIlus vanellus

(Linne)

Charadrius pluvialis= Pluvialis apricaria

(Linn6)

Charadrius hiaticula Linne

By Glenny

Belonopterus chilensis lampronotus
(Wagler)

Stephanibyx coronatus (Boddaert)

Hoplopterus spinosus (Linne)

Hoplopterus duvaucelii (Lesson)

Zonijer tricolor (Vieillot)

Squatarola squatarola (Linn6)

Pluvialis dominica fulva (Gmelin)

Charadrius hiaticula semipalmatus Bon-

aparte

Charadrius melodus Ord
Charadrius alexandrinus hesperius Bates

Charadrius alexandrinus nivostis (Cassin)

Charadrius alexandrinus tenuirostris

(Lawrence)

Charadrius sanctac-helenae (Hartiug)

Charadrius vociferus vociferus Linn6

Charadrius vociferus ternominatus Bangs

and Kennard
Charadrius wilsonia beldingi (Ridgway)

Charadrius wilsonia cinnamominus
(Ridgway)

Oreopholus ruficollis (Wagler)
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Family Scolopacidae

Thoracic and cervical arterial arrangement is similar to that of the

Charadriidae.
Species studied

By Garrod

Numenius phaeopus (Linnd)

Numenius arquata (Linu6)

Limosa lapponica (Linn6)

CambeUa flavipes—Tringa flavipes

(Gmelin)

Totanus solitarius=Tringa solitaria

Wilsou

Slrepsilas interpres— Arenaria interpres

(Linne)

Gallinago scolopacina= Capella gallinago

(Linne)

Gallinago gallinula^^Lymnocryptes min-

ima (Briinuick)

Scolopax rusticola Liun6

Totanus calidris= ? Tringa totanus (Lin-

Tringa canutus=Calidris canutus (Lin-

n6)

Machetes pugnax— Philomaclius pugnax
(Linn6)

Tringa ductus= Eriola alpina (Linn^)

By Glenny

Bartramia longicauda (Bechstein)

Numenius borealis (J. R. Forster)

Numenius tahiticnsis (Gmelin)

Numenius arquata (Linn6)

Numenius americanus Bechstein

Limosa haemastica (Linne)

Limosa lapponica baueri Naumann

Tringa flavipes (Gmelin)

Tringa melanoleuca (Gmelin)

Tringa solitaria cinnamomea (Brewster)

Tringa solitaria solitaria Wilson

Tringa glnreola Linn6

Actitis hypoleucos (Linnd)

Actitis macularia (Linnd) (2)

Catoptrophorus semipalmatus (Gmelin)

Heteroscelus brevipes (Vieillot)

Heieroscelus incanus (Gmelin)

Arenaria interpres (Linnd)

Arenaria interpres morinella (Linnd)

Arenaria melanocephala (Vigors)

Limnodromus griseus (Gmelin)

Capella stenura (Bonaparte)

Capella delicata (Ord)

Philohela minor (Gmelin)

Calidris canutus rufus (Wilson)

Crocethia alba (Pallas)

Erueunetes pusillus (Linnd)

Erueunetes mauri Cabanis

Erolia subminuta (Middendorff)

Erolia minutilla (Vieillot)

Erolia fuscicollis (Vieillot)

Erolia bairdii (Coues)

Erolia melanotos (Vieillot)

Erolia maritima (Briinnich)

Erolia ptilocnemis (Coues)

Erolia alpina sakhalina (Vieillot)

Micropalama himantopus (Bonaparte)

Tryngites subruficollis (Vieillot)

Philomachus pugnax (Linnd)

Family Recurvirostridae

Ligamentum botalli usually reduced or absent; ductus shawi,

vertebral and superficial cervical arteries arise from a common root

or branch from the common carotid.

Species studied

By Glenny

Himantopus
(Linnd)

Himantopus

himantopus

himantopus

himantopus

mexicanus

(P. L. S. MuUer)

Himantopus himantopus melanurus

Vieillot

Recurvirostra americana Gmelin

332543—55-
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Family Phalaropodidae

Ligamentum botalli absent; vertebrals and superficial cervicals

arise separately from the common carotid; type 2 thoracic artery in

Phalaropus fulicarius.

Species studied

By Glenny

Phalaropus fulicarius (Linne)

Steganopus tricolor Vieillot

Lobipes lobatus (Linn6)

Family Dromadidae

Ligamentum botalli reduced to a linea botalli or lacking; vertebrals

and superficial cervicals arise separately from the common carotid

arteries.

Species studied

By Glenny

Dromas ardeola PaykuU

Family Burhinidae

Carotids A-1 ; no additional information available.

Species studied

By Garrod

Oedicnemus bistriatus— Burhinus bistri-

atus (Wagler)

Oedicnemus grallariu^= Burhinus mag-
nirostris (Latham)

Family Glareolidae

Ligamentum botalli absent; vertebrals and superficial cervicals

have a common root from the common carotid; the accessory oesoph-

ageal artery arises as a branch of the left common carotid artery.

Species studied

By Glenny

Cursorius sp.

Glareola maldivarum J. R. Forster (2)

By Garrod

Glareola sp.

Family Thingcoridae

Ligamentum botalli absent; vertebrals and superficial cervicals

may or may not have a common root from the common carotid

artery; an accessory oesophageal artery arises from the base of the

superficial cervical (left side) in Thinocorus but was not observed in

Attagis.

Species studied

By Glenny

Attagis malouinus malouinus (Boddaert) Thinocorus rumicivorus runiicivorus

Eschscholtz (2)
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Family Chionididae

Ligamentum botalli prominent; vertebrals and superficial cervicals

separate in origin from the common carotid artery; left common caro-

tid gives off an accessory oesophageal artery.

Species studied

By Glenny

Chionis minor minor Hartlaub (2)

FamUy Stercorariidae

Carotids A-1 ; no additional information available.

Species studied

By Garrod

Lestris antarciicus= Catharacia skua antarciica (Lesson)

Family Laridae

Ligamentum botalli usually absent, but may be present at least in

part; vertebrals and superficial cervicals usually have a common
root, but this is variable; the left common carotid usually sends off

an accessory oesophageal artery. The number and origin of the

cervical arteries vary somewhat within the family.

Species studied

By Garrod

Larus argentatus Pontoppidan

Larus glaucus= Larus hyperboreus Gun-
nerus

Sterna hirundo Linn6

By Glenny

Larus heermanni Cassin

Larus argentatus Pontoppidan

Larus hyperboreus Gunnerus
Larus Philadelphia (Ord)

Rissa tridactyla tridadyla (Linn6)

Rissa tridactyla pollicaris Ridgway
Xema sabini (J. Sabine)

Sterna hirundo Linne

Sterna paradisaea Pontoppidan

Sterna vittata Gmelin
Sterna forsteri Nuttall

Sterna albifrons antillarum (Lesson)

Thalasseus bergii (Lichtenstein)

Anoiis stolidus pileatus (Scopoli)

Anoiis minutus melanogenys G. R. Gray
Gygis alba Candida (Gmelin)

Family Rynchopidae

Ligamentum botalli greatly reduced or lacking; vertebrals and

superficial cervicals have a common root from the common carotid;

the left common carotid sends off an accessory oesophageal artery.

Species studied

By Glenny

Rynchops nigra nigra Linne (2)



576 PROCEEDINGS OF THE NATIONAL MUSEUM

Family Alcidae

Ligamentum botalli may be present, but more frequently is absent

or reduced ; vertebrals and superficial cervicals usually have a common
root, but this is somewhat variable; the left common carotid generally

sends off an accessory oesophageal artery.

Except for two species (noted below), the alcids are bicarotid (A-1).

Species studied

By Garrod

Ardica alle=Plautus alle (Linn6)

(B-4-s)

Alca torda Linn6

Uria troile= Uria aalge aalge (Pontop-

pidan)

By Glenny

Alca torda Linne

Uria lomvia arra (Pallas)

Uria aalge inornata Salomonsen

Cepphus grylle (Linne)

Cepphus columba Pallas

Synthliboramphus antiqxius (Gmelin)

(2) (A-1)

Synthliboramphus antiquus (Gmelin)

(5) (B-4-S)

Synthliboramphus wumizusume (Tem-
minck) (2) (A-1)

Cyclorrhynchus psittacula (Pallas) (3)

Aethia crislalella (Pallas)

Aethia pusilla (Pallas)

Aethia pygmaea (Gmelin)

Lunda cirrhata (Pallas)

Order COLUMBIFORMES
Carotids A-1; type 1 thoracic artery; type A and type D coracoid

artery—one, two, or rarely three pairs of coracoid arteries may be

present; ligamentum aortae present, but may be reduced in size (not

observed in a single specimen of Syrrhaptes paradoxus) ; ligamentum

botalli usually absent, but when present it may be reduced to a thin

ligament, ligamentous button, or a linea botalli; there is considerable

variation in the arrangement of the vertebral and superficial cervical

arteries—there being no uniformity in the members of this order or

within a single species, insofar as the present study can ascertain;

an accessor}^ oesophageal arteiy arises as a branch of the left common
carotid or one of the superficial cervical arteries and primarily supplies

the crop. There is considerable variation in the cervical arteries in

the Columbidae.

References: Beddard, 1898; Bhadiu-i, 1939; Bhaduri and Biswas,

1954; Gadow, 1891; Garrod, 1873; Glenny, 1940b, 1941a; Glenny
and Amadou, 1955; Mathew, 1944; Subhapradha, 1944.

Family Pteroclidae

Ligamentum botaUi absent; type A coracoid artery in Pterocles sp.

and type D coracoid artery observed in Syrrhaptes paradoxus.

Species studied

By Garrod

Pterocles arenarius— Pterocles orientalis

(Lmn€)
Pterocles alchata (Liun6)

By Glenny

Syrrhaptes paradoxus (Pallas)

Pterocles sp.
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Family Raphidae

Extinct; no information available.

Family Columbidae

Ligamentum botalli usually absent; ductus caroticus (right side)

frequently persistent; three pairs of coracoid arteries are found in

Otidi'phays nobilis, normally one or two pairs may be found.

Species studied

By Bhaduri

Columba livia intermedia Strickland

By Bhaduri and Biswas

Columba livia Gmelin
Streptopelia tranquebarica tranquebarica

(Herman)
Streptopelia chinensis suratenis (Gmelin)

Streptopelia senegalensis cambayensis

(Gmelin)

Chalcophaps indica indica (Linne)

Treron bicincta bicincta (Jerdon)

Treron phoenicoptera phoenicoptera

(Latham)

By Garrod

Treron calva (Temminck)
Ptilonopus mariae— Plilinopus perousii

mariae (Jacquinot and Pueheran)

Ptilonopus melanocephalus— Plilinopus

melanospila melanauchen (Salva-

dori)

Carpophaga globicera= Ducula myristi-

civora (Scopoli)

Carpophaga aenea= Ducula aenea (Linn^)

Tympanistria bicolor^ Tympanistria tynir-

panistria (Temminck)
Lopholaemus antarcticus= Lopholaimus

aniarcticus (Shaw)

Columba livia Gmelin

Columba oenas Linne

Columba leucocephala Linn6

Columba picazuro Temminck
Columba maculosa Temminck
Turtur aldabranus= Streptopelia pictu-

rata aldabrana (Sclater)

Columba vinacea= Streptopelia vinacea

(Gmelin)

Turtur senegalensis= Streptopelia sene-

galensis (Linn6)

Geopelia humeralis (Temminck)
Geopelia striata (Linn6)

Geopelia placida= Geopelia striata

placida Gould

Geopelia cuneata (Latham)

Metriopelia melanoptera (Molina)

Chamaepelia talpacoti— Columbigallina

talpacoti (Temminck)
Chalcopelia chalcospilos= Turtur chal-

cospilos (Wagler)

Chalcopelia puella— Turtur brehmeri in-

felix Peters

Chalcophaps indica chrysochlora (Wag-
ler)

Phaps chalcoptera (Latham)

Ocyphaps lophotes (Temminck)
Leptoptila jamaicansis (Linn6)

Phlogoenas cruentata= Gallicolumba lu-

zonica (Scopoli)

Caloenas nicobarica (Linn6)

Goiira coronata— Goiira cristata (Pallas)

Goura victoria (Fraser)

Didunculus strigirostris (Jardine)

By Glenny

Sphenurus oxyura (Temminck)
Treron curvirostra (Gmelin)

Phapitreron leucotis nigrorum (Sharpe)

Ptilinopus perousii Peale

Alectroenas pulcherrima (Scopoli)

Megaloprepia magnifica (Temminck)
Ducula pacifica (Gmelin)

Columba livia Gmelin

Columba fasciata Say
Macropygia ruficeps (Temminck)

Ectopistes migratoria (Linn6) (2)

Zenaidura macroura carolinensis (Linne)

(2)

Zenaida asiatica mearnsi (Ridgway)

Nesopelia galapagoensis (Gould)

Streptopelia sp.

Streptopelia orientalis (Latham)

Streptopelia chinensis (Scopoli)

Geopelia striata (Linn6)

Columbina picui (Temminck)

Columbigallina passerina insularis

Ridgway
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Oena capensis (Linn^)

Turtur sp.

Chalcophaps indica (Linn6)

Ocyphaps lophotes (Temminck)

Geophaps smithii (Jardine and Selby)

Leptotila verreauxii (Bonaparte)

Oreopeleia caniceps leucometopius Chap-
man

GalUcolumba xanthonura (Temminck)
Olidiphaps nobilis Gould (2)

Caloenas nicobarica (Linne)

Goiira cristata (Pallas)

Didunculus strigirostris (Jardine)

Order PSITTACIFORMES

Carotids A-1, A-2-s, B-2-s, B-3b-d to B-4-s; type A coracoid

artery; type 1 thoracic artery; ligamentum aortae present; ligamentum

botalli usually absent, or when present much reduced or remains as a

linea botalli; vertebrals and superficial cervicals have a common root

from the common carotid artery, with but a few individual excep-

tions; an accessory oesophageal artery from the left carotid may be

present, but not necessarily so in all of the species.

References: Beddard, 1898; Bhaduri and Biswas, 1945; Garrod,

1873; Glenny, 1940a, 1951c; Mackay, 1887; Meckel, 1826.

Family Psittacidae

Subfamily Strigopinae

Carotids A-1 ; no additional information available.

Species studied

By Garrod

Strigops habroptilus G. R. Gray

Subfamily Nestorinae

Carotids A-2-s; accessory oesophageal artery from the left common
carotid artery.

Species studied

By Garrod

Nestor notabilis Gould
Nestor hypopolius— Nestor meridionalis

(Gmelin)

By Glenny

Nestor meridionalis (Gmelin)

Subfamily Loriinae

Carotids A-1, except in Lathamus discolor (A-2-s). A notable

ductus caroticus was observed in a specimen of Trichoglossus haematod

forsteni (USNM 319456) (fig. 117).
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Figure 117.—Main cervical and thoracic arteries in Trichoglossus haematod forsteni, ventral

view. (For explanation of symbols see p. 551.)

Species studied

By Garrod

Lorius cardinalis= Chalcopsitta cardi-

nalis (G. R. Gray)

Eos indica—Eos histrio (P. L. S.

Miiller)

Trichoglossus concinnus— Glossopsitta

concinna (Shaw)

Lathamus discolor (White) (A-2-s)

By Glenny

Chalcopsitta sintillata (Temminck)

Eos cyanogenia Bonaparte

Eos squamata guenbyensis (Scopoli)

Eos bornea (Linn6)

Trichoglossus ornatus (Linn6)

Trichoglossus haematod moluccanus

(Gmelin)

Trichoglossus haematod forsteni Bona-

parte

Trichoglossus chlorolepidotus (Kuhl)

Pseudeos fuscata (Blyth)

Domicella hypoinochroa devittata (Har-

tert)

Domicella lory (Linn6)

Domicella chlorocercus (Gould)

Domicella garrula (Linne)

Phigys solitarius (Suckow)

Vini australis (Gmelin) (2)

Vini kuhlii (Vigors)

Vini stepheni (North)

Vini peruviana (P. L. S. Miiller)

Glossopsitta concinna (Shaw)

Glossopsitta porphyrocephala (Die-

trichsen)

Charmosyna placentis subplacens (Scla-

ter) (2)

Charmosyna pulchclla G. R. Gray

Opopsitta sp.

Lathamus discolor (White) (A-2-s)
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Subfamily Micropsittinae

Carotids A-1; ligamentum aortae greatl}^ reduced; ligamentum
botalli absent; vertebrals and superficial cervicals have a common
root from the common carotid artery.

Species studied

By Glenny

Micropsitla pusio pusilla (Ramsay)
|
Micropsilta fiTischii (Ramsay)

Subfamily Kakatoeinae

Carotids A-1 and unicarotid (see list of species below) ; ligamentum
botalli present in CalyptorhyncJms magnificus and Kakatoe galerita;

ligamentum aortae almost completely absent in Nymphicus hollandicus.

Species studied

By Garrod

Cacatua galerita^^ Kakatoe galerita
(Latham) (laevo-carotid)

Cacatua cristata= Kakatoe sulphurea

citrino-crisiata (Fraser) ( 1 a e v o -

carotid)

Eolophus roseicapillus= Kakatoe rosei-

capilla (Vieillct) (bicarotid: A-1)

Calopsitta 7iovae-hollandiae=Nymphiciis

hollandicus (Kerr) (bicarotid)

By Glenny

Calyptorhynchus magnificus (Shaw)
(A-1)

It is my opinion that the Meckel report is more accurate, although

the Mackay report could be true. It is possible that a typographical

error may have been made in the reporting of Mackay's work. The
B-2-d arrangement is to be expected in the Kakatoe series.

Callocephalon fimhriatum (Grant) (A-1)

Kakatoe galerita (Latham) (2) (B-3b-d)

Kakatoe leadbcateri (Vigors) (B-3b-d)

Kakatoe sanguinea (Gould) (B-3b-d)

Nymphicus hollandicus (Kerr) (A-1)

By Mackay

Cacatua sulphurea— Kakatoe sulphurea

(Gmelin) (B-2-s)

By Meckel

Kakatoe sulphurea (Gmelin) (B-2-d)

Subfamily

Carotids A-1 and A-2-s. All

A-2-s arrangement.
Species

By Bhaduri and Biswas

Psittacula krameri manillensis (Bech-

stein) (A-1)

Psittacula cyanocephala cyanocephala

(Linn6) (A-1)

By Garrod

(Species with A-2-s carotid)

Ara macao (Linnd)

Psittacinae

South American parrots have the

STUDIED

Conurus holochlorus= Aratinga h o I o -

chlora (Sclater)

Conurus jandaya= Aratinga jandaya

(Gmelin)

Conurus petzi= Aratinga canicularis

(Linn^)

Conurus cruentatus= Pyrrhura crueniata

(Wied)
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Psiltacula passerina= Forpus passerinus

flavissimus Hellmayr

Brotogerys iiriacula= Brotogeris lirica

(Gmeliu)

Brotogerys virescens= Broloyeris versi-

colurus (P. L. S. Miiller)

Brotogerys tui= Brotogeris chrysopterus

tuipara (Gmelin)

Calca melanocephala^^Pionites melano-

cephala (Linn^)

Pionus menstruus (Linn6)

Chrysotis festiva= Amazona festiva

(Linn6)

Chrysotis levaillmitii— Amazona ochro-

cephala oratrix Ridgway
Chrysotis ochrocephala= Amazona ochro-

cephala (Gmelin)

Conurus xantholaemus= Aratinga per-

tinax (Linn6)

Psittacus erithacus Lirm6

Platycercus eximius (Shaw)

Platycercus pallidiceps= Platycercus ads-

ciyus palliceps Lear

Psephotus haemato(.'aster= No rthiella

haematogaster (Gould)

Cyanoramphus novaezelandiae (Sparr-

mann)
Cyanoramphus auriceps (Kuhl)

(Species with A-1 carotid)

Prioniturus sp.

Palaeornis alexandri— Psittactda alex-

andri (Linn^)

Aprosmiclus scapulatus= Alisterus sca-

pularis (Lichtenstein)

Agapornis roseicollis (Vieillot)

Loriculus sp.

Euphema pulchella= Neophema pulchella

(Shaw)

Euphema splendida= Neophema splen-

dida (Gould)

Euphema hourkii=Neoph€via hourkii

(Gould)

Melopsittacus undulatus (Shaw)

By Glenny

(Species with A-2-s carotid)

Ara ararauna (Liun6)

Ara auricollis Cassin

Aratinga guarouba (Gmeliu)

Aratinga holochlora (Sclater)

Aratinga auricapillus (Kuhl)

Aratinga nana (Vigors)

Aratinga canicularis (Linn6)

Aratinga pertinax (Linn6) (2)

Aratinga aurea (Gmelin)

Nandayus nenday (Vieillot)

Conuropsis carolinensis carolinensis

(Linn(5)

Rhynchopsitta pachyrhyncha (Swainson)

Cyanoliseus patagonus (Vieillot)

Microsittace ferruginea (P. L. S. Miiller)

(2)

Myiopsitta monachus cotorra (Vieillot)

Bolborhynchus lineola (Cassin)

Forpus passerinus viridissi7nus (Lafres-

naye) (2)

Forpus sclatcri eidos Peters

Forpus coelestis (Lesson)

Brotogeris tirica (Gmelin)

Brotogeris versicolurus versicolurus (P. L.

S. MuUer)
Brotogeris versicolurus chiriri (Vieillot)

Brotogeris jugrdaris (P. L. S. Miiller) (3)

Brotogeris cyanoptera (Pelzeln)

Pionites melanocephala (Linn^)

Pionopsitta pileata (Scopoli)

Graydidascalus brachyurus (Kuhl)

Pionus menstruus (Linne) (2)

Amazona ventralis (P. L. S. Miiller)

Amazona agilis (Linn6)

Amazona barbadensis rothschildi (Har-

tert)

Amazona ochrocephala oratrix Ridgway
Am.azona ochrocephala ochrocephala

(Gmelin)

Amazo7i.a amazonica amazonica (Linn6)

Deroptyus accipitrinus (Linn6)

Poicephalus senegalus (Linn€)

Poicephalus meyeri (Cretzschmar)

Psittacus erithacus Linn6 (2)

Coracopsis vasa drouhardi Lavauden
Psittrichas fulgidus (Lesson)

Prosopeia tabuensis tabuensis (Gmelin)

Prosopeia tabuensis splendens (Peale)

Psephotus chrysopterygius Gould

Platycercus elegans (Gmelin)

Platycercus caledonicus flaveolus Gould

Platycercus eximius (Shaw)

Platycercus zonarius barnardi Vigors and
Horsfield

Northiella haematogaster haematorrhous

(Gould)

Cyanoramphus novaezelandiae (Sparr-

man)

Cyanoramphus auriceps (Kuhl)
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(Species with A-1 carotid)

Lorius roratus (P. L. S. Miiller)

Tanygnathus lucionensis (Linn6)

Psittacula longicauda longicauda (Bod-

daert)

Psittacula longicauda tytleri (Hume)

Polytelis anthopeplus (Lear)

Alisterus scapularis (Lichtenstein)

Agapornis cana (Gmelin)

Agapornis cana ablectanea Bangs
Agapornis taranta (Stanley)

Agapornis fischeri Reichenow
Agapornis personata Reichenow
Agapornis lilianae Shelley

Loriculus beryllinus (J. R. Forster)

Loriculus galgulus (Linn6) (2)

Melopsittacus undulalus (Shaw) (2)

Order CUCULIFORMES

Carotids chiefly A-1, but A-3, A-4, and A-3-s/A^-d also observed;

type A coracoid artery; type 1 thoracic artery; ligamentum aortae

present, but may be reduced; ligamentum botalli usually lacking, or

much reduced when present; vertebrals and superficial cervicals vary

in origin from the common carotid arteries.

References: Bhaduri and Biswas, 1945; Garrod, 1873; Glenny,

1941b.

Family Musophagidae

Vertebrals and superficial cervicals have separate points of origin

from the common carotid arteries; an accessory oesophageal artery

arises as a branch from the left common carotid artery or from the

left superficial cervical artery.

Both the ligamentum aortae and the ligamentum botalli are promi-

nent in Tauraco leucotis donaldsoni, whereas in Tauraco macrorhynchus

verreauxii and Crinifer leucogaster the ligamentum aortae is much
reduced and the hgamentum botalli is absent.

Species studied

By Garrod

Musophaga violacea Isert

Corythaix albocristala= Tauraco cory-

thaix (Wagler)

Schizorhis africana= Crinifer africanus

(Latham)

By Glenny

Tauraco leucotis donaldsoni (Sharpe)

Tauraco macrorhynchus verreauxii

(Schlegel)

Crinifer leucogaster (Riippell)

Family Cuculidae

Carotids A-1, with but a few exceptions (see list of species below).

Bhadm-i and Biswas (1945) reported that both left and right as-

cending oesophageal arteries arise in common with the superficial

cervical (comes nervi vagi) arteries as a branch of the vertebrals in

Eudynamys scolopaceas, and the ascending oesophageal is shown to

connect anteriorly with the cephalic external carotids. This is further

evidence that the ascending oesophageal arteries are functionally
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modified vpiitral carotids and is in accord with Hughes' (1934)

observations in the chick embryo.

In Zanclostomus javanicus and Phaenicophaeus pyrrhocephalus

both dorsal carotids arc superficial and do not enter the hypapo-

physial canal (infranormales) , but lie on either side of the oesophagus

to which organ they supply blood (A-3). Meckel (1826) suggested

that this arrangement of the carotids might be expected in some
species of bird.

A still further modification in the arrangement of the dorsal caro-

tids is found in a specimen of Rhamphococcyx curvirostris erythrognathus

(USNjM 223471). In this specimen the left dorsal carotid serves as

a much-reduced ascending oesophageal artery, while the right dorsal

carotid is reduced to a small ligament which enters the hypapophysi-

al canal (A-3-s/A-4-d) ; the right superficial cervical artery sends off

branches to the oesophagus.

Yet another modification of the bicarotid arrangement is found in

Bhopodytes viridirostris. In this species, both dorsal carotids are

reduced to ligamenti ottleyi which enter the hypapophysial canal

(A-4).

In each of the above mentioned species, the vertebrals and super-

ficial cervicals were notably enlarged and appeared to carrj^ an

increased amount of blood to the head region.

Species studied

By Bhaduri and Biswas

Eudynamis s. scolopaceus= Eudynamys
s. scolopacea (Linn6)

By Garrod

Cuculus canorus Linn4

Cacomantis variolosus sepulcralis (S.

M tiller)

Chrysococcyx sp.

Phaenicophaes sp. = Phae7ncophaeus py-

rrhocephalus (Pennant)

Guira piririgua— Guira guira (Gmelin)

Centropus senegalensis (Linn6)

By Glenny

Cuculus sp.

Cacomantis pyrrophanus schistaceigu-

laris Sharpe

Chrysococcyx cupreus intermedius Hart-

laub

Chalcites lucidus layardi (Mathews)

Surniculus lugubris (Horsfield)

Urodynamis taitensis (Sparrmann)

Coccyzus erythrophthalamus (Wilson)

Coccyzus cinereus Vieillot

Coccyzus americanus (Linn6) (2)

Piaya rufigularis (Hartlaub)

Saurothera merlini d'Orbigny (2)

Ceuihmochares aereus (Vieillot)

Rhopodytes viridirostris (Jerdon) (A-4)

Rhinortha chlorophaea (Raffles)

Zanclostomus javanicus (Horsfield) (A-

3)

Rhamphococcyx curvirostris erythrog-

nathus (Bonaparte) (A-3-s/A-4-d)

Phaenicophaeus pyrrhocephalus (Pen-

nant) (A-3)

Crotophaga ani Linn6 (3)

Guira guira (Gmelin) (2)

Tapera naevia chochi (Vieillot)

Geococcyx californiana (Lesson)

Neomorphus geoffroyi salvini Sclater

Coua caerulea (Linn^)

Centropus bengalensis javanensis (Du-

mont)
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Order STRIGIFORMES

Carotids A-1; type C coracoid artery usually, but type A occurs

more rarely; type 1 thoracic artery; ligamentum aortae usually

prominent; ligamentum botalli present, but may be greatly reduced;

vertebrals and superficial cervicals arise separately from the common
carotid; an accessory oesophageal artery arises as a branch of the

left common carotid artery.

References: Garrod, 1873; Glenny, 1943c.

Family Tytonidae

Species studied

By Glenny

Tyto alba (Scopoli) (2)

Family Steigidae

Species studied

By Garrod

Bubo fasciolatus= Bubo poensis Fraser

Scops zorca= Otus scops (Linne)

Otus vulgaris= Asio oius (Linn^)

Bubo maximus^ Bubo bubo (Linn^)

Bubo virginianus (Gmelin)

Bubo bubo bengalensis (Franklin)

Bubo capensis A. Smith

Bubo poensis Fraser

Ketupa javanensis= Ketupa ketupa

(Horsfield)

Pulsatrix torquata= Pulsatrix perspicil-

lata (Latham)

Surnia fun.erea= Surnia ulula (Linn6)

Glauciditim sp.

Athene passerina=Glaucidium passe-

rinum (Linn^)

Athene noctua (Scopoli)

Athene brama (Temminck)
Phaleoptynx cunicularia= Speotyto cu-

nicularia (Molina)

Syrnium aluco= Strix aluco Linn6

Syrnixim nebulosum= Strix nebulosa

J. R. Forster

Strix flammea=Asio flammeus (Pon-

toppidan)

By Glenny

Otus asio (Linne) (3)

Bubo virginianus (Gmelin) (2)

Nyciea scandiaca (Linn6) (4)

Strix varia Barton (2)

Rhinoptynx clamator (Vieillot)

Asio otus wilsonianus (Lesson) (2)

Asio flammeus (Pontoppidan)

Aegolius acadicus (Gmelin) (2)

Order CAPRIMULGIFORMES

Both bicarotid and unicarotid arrangements are found; coracoid

artery types A, B, C, and D occur; type 1 thoracic artery; ligamentum

aortae present; presence of the ligamentum botalli variable; origin

of the vertebrals and superficial cervicals variable.

References: Garrod, 1873; Glenny, 1953c.
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Family Steatornithidae

Carotids A-1; type A coracoid; ligamentum botalli present; ver-

tebrals and superficial cervicals have a short common root from the

common carotid artery.

Species studied

By Garrod

Steaiornis caripensis Humboldt

By Glenny

Steatornis caripensis Humboldt

Family Podargidae

Unicarotid (see list of species below) ; coracoid artery types B, C,

and D (see list of species below) ; ligamentum botalli absent, or present

as a Imoa botalli; vertebrals and superficial cervicals arise separately,

for the most part, from the common carotid; an ascending oesophageal

artery arises from the right common carotid artery.

In a single specimen of Podargus papuensis a patent ductus caroticus

was observed. This group appears to be undergoing further evolution

of the aortic arch system.

Species studied

By Glenny

Podargus strigoides (Latham) (B-4-s)

(B)

Podargus papuensis Quoy and Gaimard
(B-4-S) (D)

Podargus ocellatus Quoy and Gaimard
(B-2-d) (A/B)

Batrachostomus hodgsoni indochinae

Streseraann (B-4-s) (C)

Family Nyctibiidae

Carotids B-4-s; type C coracoid artery; ligamentum botalli absent;

vertebrals and superficial cervicals arise from the common carotid

artery at about the same site, or may have a short common root from

the common carotid.

Species studied

By Glenny

Nydibius griseus (Gmelin)

Family Aegothelidae

Carotids A-1; type D coracoid artery; ligamentum botalli absent;

vertebrals and superficial cervicals arise separately from the common
carotid arteries.

Species studied

By Glenny

Aegotheles sp. (Lake Habbema, New Guinea)
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Family Caprimulgidae

Carotids A-1; coracoid artery types A, B, and C occur (see list

of species below); ligamentum botalli may be complete, reduced, or

absent; vertebrals and superficial cervicals arise separately from the

comm-on carotids.

Species studied

By Garrod

Chordeiles acutipennis texensis Lawrence
Caprimulgus europaeus Linne

By Glenny

Lurocalis semitorquatus (Gnielin) (A)

Chordeiles minor minor (J. R. Forster)

(B)

Chordeiles minor vicinus Riley (B, C)

Nydiprogne leucopyga (Spix) (C)

Poduger nacunda (Vieillot) (2) (A)

Nyctidromiis albicollis (Gmelin) (A)

Caprimulgus carolinensis Gmelin (C)

Caprimulgus longiroslris Bonaparte (B)

Scotornis fossii (Hartlaub) (A)

Semelophorus vexillarius Gould (A)

Hydropsalis hrasiliana furcifera (Vieillot)

(A)

Order APODIFOEMES

Both bicarotid and unicarotid arrangements occur, but the unicaro-

tid arrangement is of more frequent occurrence; coracoid artery types

A and E occur; type 1 thoracic artery; ligamentum aortae present;

ligamentum botalli usually absent but may be found in a few in-

dividuals; vertebrals and superficial cervicals generally have separate

points of origin from the common carotids, but usually are very close

together.

References: Garrod, 1873; Glenny, 1953b.

Family Apodidae

Both bicarotid and unicarotid arrangements (see list of species

below); type A coracoid artery; ligamentum botalli absent.

Species studied

By Garrod

Chetura caudacuta^=Hirund-apus cau-

dacutus (Latham) (B-4-s)

Chetura vauxi^Chaetura vauxi (J. K.

Townsend) (B-4-s)

Chetura spinicauda=Chaetura spini-

cauda (Temminck) (B-4-s)

Cypseloides fumigatus (Streubel) (A-1)

Cypselus alpinus=Apus melba (Linne)

(B-4-s)

Cypselus apus=Apus apus (Linn^)

(B-4-s)

By Glenny

Collocalia inexpectata bartschi Mearns
(B-4-s)

Streptoprocne zonaris pallidifrons (Har-

tert) (A-1)

Streptoprocne zonaris albicincta (Cabanis)

(2) (A-1)

Chaetura vauxi (J. K. Townsend)
(B-3b-d)

Chaetura pelagica (Linn6) (3) (B-4-s)

Chaetura cinereiventris guianensis Har-

tert (2) (B-3b-d)

Nephoecetes niger (Gmelin) (A-1)

Apus andecolus (d'Orbigny and La-

fresnaye) (B-4-s)

A'eronautes saxatalis (Woodhouse) (3)

(B-4-s)

Tachornis phoenicobia Gosse (B-3b-d)
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Family Hemiprocnidae

587

Carotids B-4-s; type A coracoid artery; ligamentum botalli may
be present, but much reduced.

Species studied

By Garrod

Dendrochelidon coronata= He miprocne
longipennis (coronata) (Tickell)

(B-4-s)

By Glenny

Hemiprocne comata major (Hartert)

Hemiprocne mystacea aeroplanes Strese-

mann

Family Trochilidae

Carotids B-4-s; coracoid arter}'^ types A and E (see list of species

below) ; ligamentum botalli absent. The functional equivalent of the

systemic arch usually arises as a branch of the right innominate artery

Figure 118.—Main cervical and thoracic arteries in the Trochilidae, ventral view. (For

explanation of symbols see p. 551.)

just posterior to the point of origin of the subclavian and common
carotid arteries (fig. 118).

The right ductus caroticus comes to serve as the functional systemic

arch (Glenny, 1953c, 1954c).
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Species studied

By Garrod

Chlorolampis osherti= Chlorostilbon cani-

vetii osberti Gould

Patagona gigas (Vieillot)

By Glenny

Glaucis hirsuta (Gmelin) (E)

Phaethornis sp. (E)

Campylopterus falcalus (Swainson) (E)

Florisuga Tnellivora (Linn6) (E)

Anthracothorax dominicus (Linn^) (E)

Eulampis jugularis (Linne) (E)

Sericotes holosericeus (Linn^) (E)

Chrysolampis mosquitus (Linne) (E)

Orthorhynchus cristatus exilis (Gmelin)

(E)

Klais guimeli (Bourcier) (E)

Lophornis sp. (E)

Chlorostilbon canivetii caribaeus Law-
rence (E)

Chlorostilbon ricordii (Gervais) (E)

Cynanthus latirostris Swainson (E)

Thalurania furcata colombica (Bourcier)

(A)

Lepidopyga goudoti (Bourcier) (E)

Hylocharis xantusii (Lawrence) (E)

Hylocharis chrysura (Shaw) (E)

Trochilus polytmus Linn6 (E)

Leucippus fallax (Bourcier) (E)

Amazilia tobaci feliciae (Lesson) (3) (E)

Amazilia tzacail (de la Llave) (E)

Chalybura buffonii aeneicauda Lawrence
(E)

Chalybura buffonii subsp. (A)

Oreotrochilus leucopleurus Gould (E)

Patagona gigas (Vieillot) (E)

Sephanoides fernandensis (fCing) (E)

Sephanoides sephanoides (Lesson) (E)

Aglaiocercus kingi margarethae (Heine)

(2) (E)

Sappho sparganura sapho (Lesson) (E)

Heliomaster fiircifer (Shaw) (E)

Philodice evelynae (Bourcier) (E)

Archilochus colubris (Linn(5) (2) (E)

Mellisuga minima vieilloti (Shaw) (E)

SteUula calliope (Gould) (A)

Selasphorus platycercus (Swainson) (E)

Order COLIIFORMES

Carotids B-4-s ; type A coracoid artery ; thoracic artery types 3 and

4 ; ligamentiim aortae present ; ligamentum botalli greatly reduced and

may fuse with the radix aortae and remain as a linea botaUi ; vertebral

and superficial cervical of the left side arise as branches of a common
root from the common carotid ; an accessory oesophageal artery arises

as a branch of the common carotid on the left side, while the compli-

mentary right oesophageal artery arises from the common carotid at

the base of the right vertebral artery.

References: Glenny, 1944e.

Family Coliidae

Spkcies studied

Coitus indicus Latham

Colius macrourus (Linn6)

By Glenny

Colius striatus Gmelin

Order TROGONIFORMES

Carotids B-4-s; type A coracoid artery except for a specimen of

Trogon rufus (type B); ty^e. 1 thoracic artery; ligamentum aortae

present; ligamentum botalli greatly reduced (may remain as a liga-

mentous button or as a linea botalli) ; left vertebral and superficial

cervical arteries have a common origin from the common carotid
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artery; an accessory oesophageal artery arises as a branch from either

the common carotid or left vertebrocervical root.

References: Garrod, 1873; Glenny, 1943a, 1945b.

Family Trogonidae

Species studied

By Garrod

Trogon mexicanus Swainson

Trogon puella^ Trogon coUaris puella

Gould

By Glenny

Pharomachrus mocino coslaricensis Ca-

banis

Priotelus temnuriis (Temminck)
Ternnotrogon roseigaster (Vieillot)

Trogon massena Gould

Trogon mclanuras macroura Gould
Trogon strigilatus Linne

Trogon ciireolus melanocephala Gould
Trogon collaris exoptatus Cabanis and

Heine
Trogon rufus tenellus Cabanis

Trogon rufus Gmelin (B)

Trogon surrucura Vieillot

Trogon curucui behni Gould
Trogon violaceus caligatus Gould
Apaloderma narina (Stephens)

Harpactes erythrocephalus (Gould)

Order CORACIIFORMES

Carotids both bicarotid and unicarotid arrangements occur;

type A coracoid artery except in one species thus far noted; thoracic

artery varies in the several families; ligamentum aortae present, except

in a few instances in which the radix aortae of the left side remains as

a functional vessel; presence of the ligamentum botalli is variable;

origin of the vertebrals and superficial cervicals varies in the different

families.

References: Beddard, 1898; Bhaduri and Biswas, 1945; Garrod,

1873, 1876; Glenny, 1939, 1943b; Ottley, 1879.

Family Alcedinidae

Carotids A-1; thoracic artery usually type 1, but may vary (see

list of species below); ligamentum botalli may be present or absent;

vertebrals and superficial cervicals usually arise as branches from a

common root from the common carotid; an accessory oesophageal

may be present and arise as a branch of the left carotid artery.

Species studied

By Garrod

Ceryle maxima (Pallas)

Ceryle amazona= Chloroceryle amazona
(Latham)

Alcedo atthis ispida Linne

Dacelo gigantea— Dacelo novaguineae

(Hermann)
Dacelo leachii cervina Gould
Ciltura cyanotis (Temminck)
Halcyon sp.

.3.^2548—55 5

By Glenny

Ceryle torquata (Linne) (2)

Ceryle alcyon (Linn6) (7) (Tj^pe 2

thoracic)

Ceryle rudis (Liuae) (Type 3 thoracic)

Chloroceryle amazona (Latham) (2)

Chloroceryle aniericana septentrionalis

(Sharpe)

Chloroceryle aniericana isthmica (Gold-

man)
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Alcedo atthis bengalensis Gmelin

Alcedo coerulescens Vieillot

Alcedo cristata Pallas

Dacelo novaeguineae (Hermann)
Halycon senegalensis (Linne) (Type

thoracic, type D coracoid)

Halcyon chelicuti (Stanley) (Type 3

thoracic)

Halcyon cinnamomina Swainson (Type

6 thoracic)

Halcyon chloris (Boddaert)

Family Todidae

Carotids A-1 generally (see list of species below) ; type 1 thoracic

artery; ligamentum botalli usually absent; origin of vertebrals and

superficial cervicals variable; an accessory oesophageal artery arises

as a branch of the left common carotid artery.

Todus multicolor Gould

Todus angustirostris Lafresnaye (B-4—s)

Species studied

By Glenny

I

Todus mexicanus Lesson

Todus subrilatus G. R. Gray

Family Momotidae

Carotids A-1 ; type 1 and type 2 thoracic artery (see list of species

below) ; ligamentum botalli present—may be much reduced or remain

as a linea botalli; vertebrals and superficial cervicals arise separately

from the common carotid artery.

Species studied

By Garrod

Eumomota superciliaris= Eumomota su-

psrciliosa (Sandbach)

Momotus momota lessonii Lesson

By Glenny

Eumomota superciliosa

(Type 1 thoracic)

(Sandbach)

Baryphthengus ruficapillus martii

(Spix) (2) (Type 2 thoracic)

Moviolxis momota coeruliceps (Gould)

(Type 1 thoracic)

Momotus momota conexus Thayer and

Bangs (Type 1 thoracic)

Family Meropidae

Carotids A-1 and B-4-s (see list of species below) ; type 1 thoracic

artery; ligamentum botalli usually absent, or may remain as a linea

botalli; vertebrals and superficial cervicals usually arise separately

from the common carotids, but the points of origin of these vessels

are very close to eacli other; an accessory oesophageal artery is

generally present as a branch of the left common carotid artery.

Species studied

By Garrod

Merops apiaster Linn^ (B-4-s)

Mcrops ornatus Latham (B-4-s)

By Glenny

Melittophagus pusiUus (P.

(A-1)

L. S. Aluller)

Melittophagus variegatus (Vieillot) (A-1)

Aerops albicoUis (Vieillot) (B-4-s)

Merops apiaster Linn6 (E-4-s)

Merops superciliosus lAnn6 (B-4—s)

Merops orientalis Latham (B-4-s)
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Families Leptosomatidae and Brachypteraciidae

No informatioji is available.

Family Coraciidae

Carotids A-1 ; type 1 thoracic artery; presence of the ligamentum
botalli is variable; origin of vertebrals and superficial cervicals variable,

although these vessels tend to have a common root from the common
carotid arteries.

Species studied

By Garrod

Coracias garrulus Linn^

Eurystomus sp.

By Glenny

Coracias caudata Linn6

Eurystomus orientalis (Linn6)

Family Upupidae

Carotids B-4-s; type 3 thoracic artery; ligamentum botalli reduced

to a linea botalli; vertebrals and superficial cervicals have a common
root from the common carotids.

Species studied

By Garrod

Upupa epops Linnd

By Glenny

Upupa epops epops Linn6

Upapa epops africana Bechstein

Family Phoeniculidae

Carotids B-4-s; type 2 thoracic artery; ligamentum botalli reduced

to a linea botalli; vertebrals and superficial cervicals arise separately

from the common carotids; an accessory oesophageal artery arises

as a branch of the left carotid artery.

Species studied

By Glenny

Phoeniculus purpureus erythrorhynchos (Latham)

Family Bucerotidae

Both bicarotid and unicarotid arrangements occur (see list of

species below); type 1 thoracic artery; ligamentum botalli usually

present, but may be reduced or lacking in some species; there is con-

siderable variation in the cervical arteries, but the vertebrals and

superficial cervicals appear to arise separately from the common
carotid arteries; the left superficial cervical generally sends ofT an

accessory oesophageal artery.
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Species studied

By Beddard
AcerOS sp.

Bucorvus sp.

By Fiirbringer

Bucorvus abyssinicus (Boddaert)

By Garrod

Toccus 7nclanoleucus=TockHS alhoter-

minatus australis (Roberts) (B-4-s)

Bnceros plicatus= Aceros plicnfus (J. R.

Forster) (A-1)

Bnceros cnronatus= Anthracoceros coro-

natus (Boddaert) (A-1)

Buceros atratus= Certogymna atrata

(Temminck) (A-1)

Buceros rhinoceros Linne (A-1)

Buceros hicornis Linn6 (A-1)

Bucorvus abyssinicus (Boddaert) (A-4)

By Glenny

Tockns alboterminatus (Biittikofer) (B—

3a-d)

Tockus alboterminatus australis (Roberts)

(2) (B-.3a-d)

Tockus flavirostris (Riippell) (B-3a-d)

Aceros undulatus (Sliaw) (A-1)

Anthracoceros coronatus convexus (Tem-
minck) (A-1)

By Ottley

Bucorvus abyssinicus (Boddaert) (A-4)

Order PICIFORMES

Carotids B-4-s, except in the Galbiilidae (A-1); both the coracoid

and thoracic arteries are variable in location; ligamentum aortae

present but may be much reduced in some species; presence of the

ligamentum botalli is variable; vertebrals and superficial cervicals

variable in origin from the common carotid arteries.

References: Bhaduri and Biswas, 1945, 1947; Garrod, 1873, Glenny,

1944a.

Family Galbulidae

Carotids A-1; both coracoid and thoracic arteries may be variable

(see list of species below); ligamentum botalli absent; vertebrals and

superficial cervicals variable in origin, but usually arise separately

from the common carotid.

Species studied

By Garrod

Galbula albirostris Latham
Urogalba paradisea= Galbula dea ama-

sormm (Sclater)

By Glenny

Galbula ruficauda Cuvier (A) (Type 4

thoracic)

Family Bucconidae

Carotids B-4-s; coracoid and thoracic arteries variable (see list of

species below) ; ligamentum botalli reduced to a linea botalli or

lacking; origin of vertebrals and superficial cervicals variable; an

accessory oesophageal artery arises as a branch of the left common
carotid artery.
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Species studied

By Glenny

Notharchus macrorhynchos cryptoleucus

van Rossem (A) (Type 1 thoracic)

Notharchus macrorhynchos hyperrhyn-

chus (Sclater) (A) (Type 1

thoracic)

Notharchus pectoralis (G. R. Gray) (A)

(Type 3 thoracic)

Nystalus maculatus striafipectus (Sclater)

(B) (Type 4 thoracic)

Nonnula frontalis (Sclater) (B) (Type 4

thoracic)

Monasa morphoeus (Hahii and Kuster)

(A) (Type 4 thoracic)

Family Capitonidae

Carotids B-4-s (one reported instance of B-4-d) ; coracoid and tho-

racic arteries variable (see list of species below: type 3 unless otherwise

noted) ; ligamentum botalli reduced, may occur as a linea botalli or

be entirely lacking; vertebrals and superficial cervicals usually arise

separately from the common carotid, or may have a short common
root; accessory oesophageal artery arises as a branch of the common
carotid or left superficial cervical artery.

Species studied

By Bhaduri and Biswas

Thereiceryx zeylanicus caniceps= Mega-

laima zeylanica caniceps (Franklin)

(B-4-S and B-4-d) (A) (Type 4

thoracic)

Cyanops a. asiatica=Megalaima a.

asiatica (Latham) (A)

Xantholaema haemacephala lutea= Mega-

laima haemacephala indica

(Latham) (B)

By Garrod

Megalaima asiatica (Latham)

Barbatula duchaillui— Pogoniulus du-

chaillui (Cassin)

By Glenny

Semnornis frantzii (Sclater) (A)

Psilopogon pyrolophus S. Miiller (B)

(Type 4 thoracic)

Megalaima zeylanica (Gmelin) (A)

Megalaifna rafflesii borneensis (W. Bla-

sius) (A)

Megalaima asiatica (Latham) (A)

Megalaima ruhricapilla (Gmelin) (B)

Megalaima haemacephala rosea (Du-

mont) (A)

Megalaima haemacephala (P. L. S.

Miiller) (B)

Tricholaema leucomelan (Boddaert) (A)

(Type 4 thoracic)

Tricholaema diadematum (Ileuglin) (A)

(Type 5 thoracic)

Lybius leucocephalus albicauda (Shelley)

(A) (Type 2 thoracic)

Family Indicatoridae

Carotids B-4-s; type A coracoid artery; type 1 thoracic artery;

ligamentum botalli reduced to a small basal button or completely

lacking; vertebrals and superficial cervicals usually arise separately

from the common carotids; accessory oesophageal artery arises as a

branch of the left carotid artery.

By Glenny

Prodotiscus insignis (Cassin)

Indicator minor Stephens

Indicator indicator (Sparrman)

332543—55 6

Species studied

Indicator xanthonotus fulvus D. Ripley

By Garrod

Indicator major= Indicator indicator

(Sparrman)
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Family Ramphastidae

Carotids B-4-s; type A coracoid artery; thoracic artery varies

(see list of species below) ; ligamentum botalli may be present or

absent; vertebrals and superficial cervicals arise separately from the

common carotid arteries; accessory oesophageal artery arises as a

branch of the left carotid, left superficial cervical, or near the base of

the left vertebral artery.

Species sttjdied

By Garrod

Ramphastos ariel= Ramphastos vitel-

linus ariel Vigors

Ramphastos carinatus= 1Ramphastos

sulfuratus Lesson

Ramphastos cuvieri Wagler

By Glenny

Aulacorhynchus sulcatus (Swainson) (2)

(Type 4 thoracic)

Pteroglossus torquatus (Gmelin)

3 thoracic)

(Type

Pteroglossus torquatus frantzii Cabanig

(Type 3 thoracic)

Selenidera spedabilis Cassin (Type 3

thoracic)

Ramphastos sulfuratus brevicarinatus

Gould (2) (Type 1 thoracic)

Ramphastos cuvieri Wagler (Type 1 or

2 thoracic)

Ramphastos tucanus Linne (Type 2

thoracic)

Ramphastos toco P. L. S. Miiller (Type

2 thoracic)

Family Picidae

Carotids B-4-s, except for a specimen of Piculus rubiginosus

(B-3a-d); type A coracoid; type 3 thoracic artery; presence of a

ligamentum botalli variable; origin of vertebrals and superficial

cervicals variable, but are usually in close association; an accessory

oesophageal artery arises as a branch of the left carotid, or from the

left superficial cervical artery; in several species, a pair of vessels

supplying the trachea and syrinx arises as a branch from the common
carotid artery near its base.

Species studied

By Garrod

Jynx torquilla Linn6

Chloronerpes y^icatanensis— Piculus rubi-

ginosus yucatanensis (Cabot)

Gecinus viridis= Gecvnulus viridis Blyth

Mulleripicus fulvus (Quoy and Gaimard)

Tiga javensis= Dryocopus javensis (Hors-

field)

Melanerpes formicivorus (Swainson)

Leuconerpes candidus (Otto)

Picus major= Dendrocopos major (Linn6)

Picus minor= Dencrocopos minor (Linn6)

PiccHdes tridactylus (Linn6)

Bj' Glenny

Picumnus pumilus Cabanis and Heine

Picumnus cirratus pilcomayensis Hargitt

Picumnus squamulatus rohli Zimmer
and Phelps

Nesoctites micromegas (Sundevall)

Colaptes cafer collaris Vigors

Colaptes auratus luteus Bangs
Colaptes auratus chrysocaulosus Grund-

lach

Colaptes pitius (Molina)

Colaptes campestris campestroides (Mal-

herbe)

Nesoceleus fernandinae (Vigors)

Chrysoptilus melanochloros nigroviridis

C. Grant

Piculus rubiginosus (Swainson) (B-3a-d)

Piculus rubiginosus tucumanus (Cabanis)

Piculus flavigula (Boddaert)

Piculus chrysochloros (Vieillot)
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Campethera permista (Reichenow)

Celeus flavescens kerri Hargitt

Celeus flavus (P. L. S. Miiller)

Picus canus zimmermanni Reichenow

Picus canus dedemi (van Oort)

Dinopium benghalense eryihronothon

(Vieillot)

Dryocopus javensis parvus (Richmond)

Dryocopus pileatus (Linn6)

Asyndesmus lewis (G. R. Gray)

Melanerpes hypopolius uropygialis

(Baird)

Melanerpes carolinus (Linn6) (2)

Melanerpes superciliaris (Temminck)
Melanerpes striatus (P. L. S. Miiller)

Melanerpes pucherani (Malherbe)

Melanerpes rubricapilluslterricolor (Ber-

lepsch)

Melanerpes cruentatus (Boddaert)

Leuconerpes candidus (Otto)

Sphyrapicus varius rxiber (Gmelin)

Sphyrapicus varius (Linn6)

Sphyrapicus thyroideus (Cassin)

Trichopicus cactorum (d'Orbigny)

Veniliornis spilogaster (Wagler)

Veniliornis passerinus olivinus (Nat-

terer and Malherbe)

Veniliornis frontalis (Cabanis)

Veniliornis kirkii cecilii (Malherbe)

Dendrocopos villosus villosus (Linn^) (3)

Dendrocopos villosus audubonii (Swain-

son)

Dendrocopos pubescens medianus (Swain-

son) (3)

Dendrocopos borealis (Vieillot) (2)

Pico'ides tridactylus dorsalis Baird

Pico'ides arcticus (Swainson)

Xiphidiopicus percussus (Temminck)
Phloeoceastes melanoleucos malherbii

(G. R. Gray)

Phloeoceastes melanoleucos (Gmelin)

Phloeoceastes leucopogon (Valenciennes)

(3)

Campephilus principalis (Linn6)

Order PASSERIFORMES

Carotids B-4-s except for Orthonyx, which is said (Beddard, 1898)

to be B-5-s; coracoid artery varies, but is usually type A; thoracic

artery varies, but type 3 and type 4 are the most common ;ligamenturn

aortae is present in most of the families, but this is somewhat varia-

able and may not be detected due, perhaps, to the amount or level of

atrophy; ligamentum botalli usually absent or reduced to a linea

botalli; vertebrals and superficial cervicals vary in points of origin

from the common carotids; an accessory oesophageal artery arises as

a branch of the common carotid or one of the cervical arteries of the

left side, when present.

It is difficult to determine the presence of the latter vessel in speci-

mens that have been preserved for some time and as a result may be

overlooked.

References: Bauer, 1825; Beddard, 1898; Biswas, 1946; Garrod,

1873; Glenny, 1940a, 1942a, 1944f, 1945a, 1945f, 1951b; Meckel, 1826;

Stresemann, 1927-1934.

Family Eurylaimidae

No information available.

Family Dendrocolaptidae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

present but reduced ; vertebrals and superficial cervicals usually have

a common root.
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Species studied

By Glenny

Sittasomus griseicapillus griseus Jardine

Xiphorhynchus picus choicus (Wet-

more and Phelps)

Xiphorhynchus triangularis hylodromus

Wetmore

Lepidocolaptes souleyetii littoralis (Hart-

ert and Goodson)

Campylorhamphus trochilirostris vene-

zuelensis (Chapman)

Family Furnariidae

Type A coracoid artery; type 3 thoracic artery; ligamentum

aortae small but usually present; vertebrals and superficial cervicals

may have a short common root or arise separately.

Species studied

By Glenny

Cranioleuca suhcristata (Sclater)

Anabacerthia striaticollis venezuelana

(Hellmayr)

Phylidor rufus columbianus Cabanis

and Heine

Xenops rutilans heterurus Cabanis and
Heine

Family Formicariidae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

present; vertebrals and superficial cervicals arise separately, or have

but a short common root; the ascending oesophageal artery (right

side) is usually prominent.

Dysithamnus jnentalis cumbreanus Hell-

mayr and Seilern

Dysithamnus plumbeus tucuyensis Hartert

Myrmotherula schisticolor sanctae-martae

Allen

Species studied

By Glenny

Drymophila caudata klagesi Hellmayr

and Seilern

Formicarius analis saiuratus Ridgway

Formicarius nigricapillus Ridgway

Family Conopophagidae

No information available.

Family Rhino cryptidae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

present; vertebrals and superficial cervicals arise from a common,
short root or separately from the common carotid artery; the as-

cending oesophageal artery of the right side is prominent.
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Species studied

By Garrod By Glenny

Hylactes megapodius= Pteroptochos me- Pteroptochos sp.

gapodius Kittlitz

Family Cotingidae

Type A coracoid, except in Tityra inquisitor (type D); type 1

thoracic artery; ligamentuni aortae present; ligamentum botalli

present in a specimen of Pyroderus scutatus, which also presented two

pairs of superficial cervical arteries, and an accessory oesophageal

artery arising as a branch of the secondary or ventral superficial

cervical artery of the left side; vertebrals and superficial cervicals

have a short common root from the common carotid.

A specimen of Lipaugus cineraceus was found to be type A coracoid

artery and type 3 thoracic artery.

By Garrod

Lipaugus cineraceus (Vieillot)

Rupicola crocea— Rupicola

(Linn6)

By Glenny

Lipaugus cineraceus (Vieillot)

Species studied

Pachyramphus albogriseus Sclater

Tityra inquisitor (Lichtenstein)

rupicola Pyroderus scutatus (Shaw)

Procnias nudicollis (Vieillot)

Family Pipridae

Type A coracoid artery; tj^pe 3 or type 4 thoracic artery; vertebrals

and superficial cervicals arise separately, or from a short, common root;

ligamentum aortae may be absent.

Species studied

By Glenny

Pipra pipra anthracina Ridgway

Family Tyrannidae

Type A coracoid artery; type 3 or more rarely type 4 thoracic

artery; ligamentum aortae present; vertebrals and superficial cervi-

cals arise as branches of a common root from the common carotid;

the right carotid sends off an ascending oesophageal artery.

Species studied

By Garrod

Tyrannus satrapa—Tyrannus

cholicus Vieillot

melan- Pitangus sulphuratus (Vieillot)



598 PROCEEDINGS OF THE NATIONAL MUSEUM

By Glenny

Xolmis cinerea (Vieillot)

Xolmis rrmrina (Lafresnaye and
d'Orbigny)

Xolmis rubetra (Burmeister)

Pyrocephalus ruhinus dubius Gould
Muscivora forficata (Gmelin)

Tyrannus tyrannus (Linn6) (2)

Tyrannus vociferans Swainson

Tyrannus melancholicus Vieillot (2)

Tyrannus dominicensis (Gmelin)

Pitangus sulphuratus derbianus (Kaup)

Myiarchus crinitus (Linn4)

Eribates magnirostris (Gould)

Empidonax virescens (Vieillot)

Empidonax traillii (Audubon)

Myiophobus fasciatus (P. L. S. Muller)

Todirostrum cinereum (Linn6)

Pogonotriccus ophthalmicus Taczanowski

Pogonotriccus venezuelanus Berlepsch

Pogonotriccus flaviventris (Hartert)

Families Oxyruncidae and Phytotomidae

No information available.

Family Pittidae

Type B coracoid artery; type 1 thoracic artery; ligamentum aortae

present; vertebrals and superficial cervicals have a short, common
root from the common carotid; the right common carotid sends off

an ascending oesophageal artery.

Species studied

By Garrod By Glenny

Pitta erythrogaster TemminckPitta sp.

Families Acanthisittidae and Philepittidae

No information available.

Family Menuridae

No details available.

Species studied

By Garrod

Menura superba Davies

Family Atrichornithidae

No information available.

No details available.

Alauda arvensis Linn6

Family Alaudidae

Species studied

By Garrod

I
Melanocorypha calandra (Linn6)
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Family Hirundinidae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

usually present but reduced; vertebrals and superficial cervicals

usually arise as branches from a common root; an ascending oeso-

phageal artery arises as a branch from the right common carotid

artery.

Species studied

By Garrod

Hirundo rustica Linn^

Chelidon urbica= Hirundo urbica Linn6

By Glenny

Progne subis (Linn6)

Hirundo rustica erythrogaster Boddaert

Phaeoprogne tapera (Linn6)

No details available.

Family Campephagidae

Species studied

By Garrod

Graucalus macei Lesson

Family Dicruridae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

present; vertebral and superficial cervical arteries have a common root

from the common carotid artery; the ascending oesophageal artery

arises as a branch of the right common carotid artery.

Species studied

By Garrod

Dicrurus leucops Wallace

By Glenny

Dicrurus ater cathoecus (Swinhoe)

Family Oriolidae

Type A coracoid artery; types 1 to 4 thoracic artery; ligamentum

aortae present; vertebrals and superficial cervicals have a common
root from the common carotids; ascending oesophageal artery arises

as a branch of the right common carotid artery.

Species studied

By Garrod

Oriolus sp.

By Glenny

Oriolus xanthornus Linn6

Oriolus chinensis diffusus Sharpe
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Family Corvidae

Type A coracoid artery; types 1 to 4 thoracic artery; ligamentum

aortae present; vertebrals and superficial cervicals arise from a common
root from the common carotid arteries; ascending oesophageal artery

arises as a branch of the right common carotid artery.

Species studied

By Glenny

Corvus brachyrhynchos Brehm
Coloeus monedula dauuricus (Pallas) (2)

Cyanopica cyanus interopsita Hartert

Cyanocitta cristata bromia Oberholser

Xanthoura yncas (Boddaert)

Perisoreus canadensis (Linn6) (2)

By Garrod

Cissa speciosa= Cissa chinensis Bod-

daert

Cyanocorax cyanopogon (Wied)

Garrulus glandarius (Linn6)

Corvus corax Liiin^

Corvus frugilegus Linne

Corvus australis Gmelin
Struthidea cinerea Gould

Families Cracticidae and Grallinidae

No information available.

Family Ptilonorhynchidae

No details available.

Species studied

By Garrod

Ptilonorhynchus holosericeus=Ptilonorhynchus violaceus (Vieillot)

Families Paradiseidae and Paradoxornithidae

No information available.

Family Paridae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

present but reduced; vertebrals and superficial cervicals arise sepa-

rately or as branches of a short common root from the common carotids;

ascending oesophageal artery arises as a branch of the right common
carotid artery.

Species studied

By Garrod

Parus major IAnn6

By Glenny

Parus atricapillus (Linn6) (2)

Parus bicolor (Lmn6) (3)

Parus palustris hellmayri (Bianchi)

Parus major artatus Thayer and Bangs

Family Sittidae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

usually present but reduced; vertebrals and superficial cervicals may
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arise separately or from a short common root from the common
carotid arteries ; ascending oesophageal artery arises as a branch of the

right common carotid artery.

Species studied

By Glenny

Sitta caroUnensis Latham (2)

By Garrod

Sitta europaea Linn6

Family Hyposittidae

No information available.

Family Certhiidae

Type A coracoid artery ; types 3 and 4 thoracic artery ; ligamentum

aortae much reduced; vertebrals and superficial cervicals arise sepa-

rately or from a short common root from the common carotids;

ascending oesophageal artery arises as a branch of the right common
carotid artery.

Species studied

By Glenny

Certhia familiaris americana (Bonaparte)

Families Chamaeidae and Timaliidae

No information available.

Family Pycnonotidae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

not observed; vertebrals arise separately from superficial cervicals or

from a short root from the common carotids; ascending oesophageal

artery arises as a branch of the right common carotid artery.

Species studied

By Glenny

Aegithina tiphia zelonica (Gmelin)
I
Chlorocichla flaviventris (Smith)

Family Cinclidae

No details available.

Species studied

By Garrod

Cinclus aquaticus^ Cinclus cinclus aquaticus Bechstein

Family Troglodytidae

Type A coracoid artery; types 3 or 4 thoracic artery; ligamentum

aortae greatly reduced or lacking; vertebrals and superficial cervicals
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arise from a common root from the common carotid arteries; ascending

oesophageal artery arises as a branch from the right common carotid

artery.

Species studied

By Garrod

Troglodytes parvulus-

lodytes (Linne)

Troglodytes trog-

By Glenny

Troglodytes aedon Vieillot (2)

Telmatodytes palustris Wilson

Thryothorus genibarbis Swainson

Family Mimidae

Type A coracoid artery; types 3 or 4 thoracic artery; Hgamentum
aortae much reduced or absent; vertebrals and superficial cervicals

arise from a short common root from the common carotid artery;

ascending oesophageal artery arises as a branch of the right common
carotid artery.

Species studied

By Glenny

Toxostoma rufum (Linne)

Family Turdidae

Type A coracoid artery; types 3 and 4 thoracic artery; ligamentum

aortae reduced or absent; vertebrals and superficial cervicals arise as

branches of a common root from the common carotid artery ; ascending

oesophageal artery arises as a branch of the right common carotid

artery.

Species studied

By Garrod

Sialia wilsonii= Sialia sialis (Linn4)

Turdus grayi Bonaparte

Myiadestes ohscurus Lafresnaye

Turdus merula Linne

Pratincola rubefra (Linn^)

Ruticilla phoenicura— Phoenicurus phoe-

nicurus (Linn6)

Erithacus rubecula (Linne)

Luscinia vera= Luscinia megarhynchos

Brehm

By Glenny

Sialia sialis (Linn6)

Turdus migratorius Linn6

Hylocichla ustulata swainsoni (Cabanis)

(2)

Hylocichla minima minima (Lafresnaye)

Hylocichla guttata pallasi (Cabanis)

Hylocichla mustelina (Gmelin)

Family Zeledoniidae

No information available.

Family Sylviidae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

reduced; vertebrals and superficial cervicals arise as branches of a
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common root from the common carotid arteries ; ascending oesophageal

artery arises as a branch of the right common carotid artery.

Species studied

By Garrod

Anthornis melanura= Polioptila mela-

nura Lawrence
Sylvia hippolais= Hippolais iderina

(Vieillot)

By Glenny

Polioptila plumhea (Gmelin)

Polioptila caerulea Linn6

Family Regulidae

Type A coracoid artery; type 3 or 4 thoracic artery; ligamentum

aortae not observed; vertcbrals and superficial cervicals arise from a

common root from the common carotid artery; ascending oesophageal

artery arises as a branch of the right common carotid artery.

Species studied

By Glenny

Regulus satrapa Lichtenstein

Family Muscicapidae

No details available.

Species studied

By Garrod

Muscicapa grisola=Muscicapa striata (Pallas)

Family Prunellidae

No information available.

Family Motacillidae

Type A coracoid artery; types 3 and 4 thoracic artery; ligamentum

aortae not observed; vertebrals and superficial cervicals arise from a

common root from the common carotid artery; ascending oesophageal

artery arises as a branch of the right common carotid artery.

By Garrod

Anthus pratensis (Linn^)

Motacilla flava Linne

Species studied

By Glenny

Anthus spinoletta rubescens (Tunstall)

Family Bombycillidae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

present; vertebrals and superficial cervicals arise as branches from a

common root from the common carotid artery; a pair of ascending

oesophageal arteries were observed to arise as branches of the common
carotid arteries.
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Species studied

By Garrod

Ampelis garrulus= Bombycilia garrulus

(Linn6)

By Glenny

Bombycilla cedrdrum Vieillot

Family Ptilogonatidae

No details available.

Species studied

By Garrod

Ptilogonys cinereus Swainson

Family Dulidae

No information available.

Family Artamidae

No details available.

Species studied

By Garrod

Artamus sp.

Family Vangidae

No information available.

Family Laniidae

No details available.

Species studied

By Garrod

Laniiis collurio Linn6 |
Strepera graculina (White)

Family Prionopidae

No details available.

Species studied

By Garrod

Sigmodus caniceps Bonaparte.

Families Cyclarhidae, Vireolaniidae, and Callaeidae

No information available.

Family Sturnidae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

reduced or absent; ligamentum botalli observed in Aplonis tabuensis;

vertebrals and superficial cervicals arise as branches of a common
root from the common carotids; ascending oesophageal artery arises

as a branch of the right common carotid artery.
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By Garrod

Sturnus vulgaris Linn6

Heteralocha gouldi—Heteralocha acuti-

rostris (Gould)

Gracula religiosa (Linn^)

Species studied

By Glenny

Sturnus vulgaris Linnd

Aplonis tabuensis (Gmelin)

Family Meliphagidae

No details available.

Species studied

By Garrod

Tropidorhynchus sp,
|
Posthemadera novae-zealandiae (Gmelin)

Family Nectariniidae

No details available.

Species studied

By Garrod

Nedarinia sp.

Family Dicaeidae

No details available.

Species studied

By Garrod

Dicaeum sp.

Family Zosteropidae

No details available.

Species studied

By Garrod

Zosterops alhogularis= Zosterops albigularis Gould.

Family Vireonidae

Type A coracoid artery; types 3 and 4 thoracic artery; ligamentum

aortae reduced; vertebrals and superficial cervicals arise from a short

common root from the common carotid arteries; ascending oesoph-

ageal artery arises as a branch of the right common carotid artery.

Species studied

By Glenny

Vireo solitarius (Wilson) | Vireo virescens Vieillot

Family Coerebidae

Type A coracoid artery; type 4 thoracic artery; ligamentum aortae

reduced; vertebrals and superficial cervicals arise as branches of a

common root from the common carotid arteries; ascending oesophageal

artery arises as a branch of the right common carotid artery.
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By Garrod

Coereba cyanea = Cyanerpes cyaneus

(Linn6)

Diglossa baritula Wagler

Species studied

By Glenny

Cyanerpes caeruleus (Linn6) (3)

Family Drepanididae

No information available.

Family Parulidae

Type A coracoid artery; types 3 and 4 thoracic artery; ligamentum

aortae reduced or absent; vertebrals and superficial cervicals arise

from a common root from the common carotid arteries; ascending

oesophageal artery arises as a branch of the right common carotid

artery.

Species studied

By Garrod

Mniotilta varia (Linn6)

By Glenny

Protonotaria citrea (Boddaert)

Vermivora pcregrina (Wilson)

Vermivora ruficapilla (Wilson)

Dendroica coronata (Linn6)

Dendroica cerulea (Wilson)

Dendroica fusca (Mliller)

Dendroica breviunguis (Spix)

Seiurus aurocapillus (Linn6)

Seiurus noveboracensis (Vieillot)

Oporornis formosus (Wilson)

Geothlypis irichas (Linnd)

Setophaga ruticilla (Linn4) (2)

Myioborus miniatus (Swainson)

Basileulerus tristriatus (Tschudi)

Basileuterus culicivorus (Lichtenstein)

Family Ploceidae

Type A coracoid artery; type 3 thoracic artery; ligamentum
aortae reduced; vertebrals and superficial cervicals arise as branches

of a common root from the common carotid artery; ascending oesoph-

ageal artery arises as a branch of the right common carotid artery

In a single specimen of Ploceus p. philippirius, both left and right

systemic arches and radices aortae were present, as well as the right

and left ligamenti botalli (Biswas 1946).

Species studied

By Biswas

Ploceus philippinus philippinus (Linn6)

By Garrod

Ploceus manyar (Horsfield)

Poephila cincta (Gould)

Munia major=Munia maja (Linne)

Euplectes capensis (Linn6)

Estrelda melpoda— Sporaeginthus mel-

podus (Vieillot)

Hyphantornis castaneo-fuscus= Melan-

opteryx castaneofusca (Lesson)

Padda oryzivora— Munia oryzivora

(Linn6)

Donacola castaneothorax= Munia cas-

taneothorax (Gould)

Quelea occidentalism Quelea quelea quelea

Linne

By Glenny

Passer domesticus LinnI (2)

Passer montanus saturatus (Stejneger)
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Family Icteridae

Type A coracoid artery; types 3 and 4 thoracic artery; ligamentum
aortae much reduced or absent; vertebrals and superficial cervicals

arise as branches of a common root from the common carotids;

ascending oesophageal artery arises as a branch of the right common
carotid artery.

Species studied

By Garrod

Cassicus persictis= Cacicus vitellinus

Lawrence
Agelaeus ludovicianus= ISturnella magna

(Linn6)

Icterus abeillei (Lesson)

Molothrus bonariensis= Molothrus bona-

rieiisis atronitens (Cabanis)

By Glenny

Xanthornus angustifrons (Spix)

Molothrus ater (Boddaert)

Ptiloxena atroviolacea (d'Orbigny)

Icterus galbula (Linn^)

Icterus dominicensis (Linn^)

Agelaius phoeniceus (Linn6)

Family Tersinidae

No information available.

Family Thraupidae

Type A coracoid artery; type 3 thoracic artery; ligamentum aortae

somewhat reduced or lacking; vertebrals and superficial cervicals

arise as branches from a common root from the common carotids;

ascending oesophageal ai'tery arises as a branch of the right common
carotid artery.

Species studied

By Garrod

Euphonia violacea= Tanagra violacea

(Linne)

Tanagra cana= Thraupis episcopus cana

(Swainson)

Cissopis leveriana (Gmelin)

By Glenny

Calospiza chrysophrys (Sclater)

Calospiza arthus (Lesson)

Calospiza gyrola (Linn^)

Compsocoma flavinucha (Lafresnaye and
d'Orbigny)

Thraupis episcopus (Linn^)

Thraupis palmarum (Wied)

Thraupis cyanocephala (Lafresnaye and
d'Orbigny)

Ramphocelus carbo (Pallas)

Ramphocelus dimidiatus isthmicus Ridg-

way
Tachyphonus rufus (Boddaert)

Family Catamblyrhynchidae

No information available.

Family Fringillidae

Type A coracoid artery; type 3 thoracic artery, but type 4 may also

be present occasionally; ligamentum aortae usually present; liga-

mentum botalli rarely present; vertebrals and superficial cervicals

arise from a common root from the common carotid arteries; ascend-
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ing oesophageal artery arises as a branch of the right common carotid

artery.
Species studied

By Garrod

Coccothraustes vidgaris= Coccothraustes

coccoihraustes (Linn(5)

Hedyrneles ludoviciana— Pheucticus ludo-

vicianus (Linii^)

Cardinalis virginianus= Richtnondena

cardinalis (Linn6)

Corythus enudeator— Pinicola enucleator

(Linn^)

Cyanospiza ciris= Passerina ciris (Linn6)

Emberiza sp.

Liniaria cannabina (Linn^)

Pyrrhula vulgaris= Pyrrhula 'pyrrhula

europaea Vieillot

By Glenuy

Geospiza fuliginosa Gould

Geospiza septentrionalis (Rothschild and

Hartert)

Certhidea olivacea cinerascens Ridgway
Pheucticus ludovicianus (Linn^)

Guiraca caerulea (Linne)

Loxigilla violacea affinis (Baird)

Loxigilla noctis sclateri (Allen)

Loxipasser anoxanthus (Gosse)

Sporophila aurita (Bonaparte)

Tiaris olivacea (Linn^)

Tiaris bicolor 07nissa Jardine

Melopyrrha nigra (Linnd)

Amaurospiza concolor Cabanis

Richtnondena cardinalis (Linn6)

Saltaior albicollis isthmicus (Sclater)

Fringilla coelebs Linne

Fringilla montifringilla Linn6

Hesperiphona vespertina (W. Cooper)

Serinus canaria (Linne)

Pyrrhula pyrrhula (Linn^)

Melospiza melodia (Wilson)

Pinicola enucleator leucura (Miiller) (2)

Leucosticte tephrocotis griseonucha

(Brandt)

Carduelis carduelis (Linn6)

Acanthis flammea (Linn6)

Spinus tristis (Linne)

Coryphospingus pileatus (Wied)

Arremonops conirostris (Bonaparte)

Pipilo erythrophthalmus (Linn6)

Pipilo fuscus mesoleucus Baird (2)

Passerculus sandwichensis savanna (Wil-

son)

Junco hyemalis (Linne)

Spizella arborea (Wilson) (2)

Spizella passerina (Bechstein)

Spizella pusilla (Wilson)

Zonotrichia albicollis (Gmelin)

Passerella iliaca (Merrem)

Emberiza flaviventris Stephens

Emberiza aureola Pallas

Paroaria capitata (Lafresnaye and

d'Orbigny)

Paramorphogenesis in the aortic arch system

Paramorphogenesis is, quite simply, parallel structural develop-

ment and evolution. The term can be applied when structm-es are

homologous, and when developmental evolution of a structure follows

the same pattern and general com-se of events to arrive at the same or

similar end insofar as structure is concerned. This term should be

applied only when such patterns of structural evolution occur in

distantly related forms, as in orders and classes of organisms, and

when there is no apparent link or graded series leading from some

known ancestral form to its present-day descendents in any of several

different orders.

Paramorphogenesis is not to be confused with the term converg-

ence; rather, it implies a general tendency toward structural evolution

along the same or similar lines in separate or diverse groups of allied

forms, especially those forms which are presumed to be related—as

orders and classes of vertebrates, especially as in the amniotes.
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All birds, insofar as presently known, develop a complete aortic

arch system, and this system undergoes a series of developmental

(atrophic) deletions and other modifications which result in the adult

arterial arrangement-patterns, most of which have been set forth in

the previous chapter. It is now a question as to whether the fourth

and fifth aortic arches make an appearance in at least several of the

TrochLlidae, and, if they do, for what period of time they are present.

Glenny (1953b, 1954c) has shown that the right systemic arch may be

absent in several species of hummingbirds, and that the ductus

caroticus serves the function of the fourth arch in these instances.

That widely separated orders of birds should undergo similar evo-

lutionary changes in the aortic arch system is in itself a fact worthy

of note, but that a somewhat similar instance of deletion of the dorsal

carotid should occur in Alligator mississippiensis is of still greater

interest (Reese, 1914), especially in view of the fact that some zooJ-

ogists have linked the CrocodUia and Aves to the same basic reptUian

stem (Archosauria) . In the alligator, the left dorsal carotid remains

as the functional vessel and, as in most birds, this vessel enters the

hypapophysial canal and passes anteriorly to the head where it

sends off left and right branches which then further divide and supply

the various parts of the cranial region. Thus the carotid arrangement

in the alligator would be referred to as laevocarotidinae, and, as has

aheady been demonstrated, this arrangement is quite common among
the present-day bu-ds.

Within the class Aves there is abundant evidence to show that

evolution of the aortic arch system is stiU m progress, and that cul-

mination of this evolution may be the complete loss of the dorsal

carotids anterior to the carotid arch. In such instances where this

condition has been found, the vertebrals and the superficial cervicals

take over the function of supplying blood to the head.

Reduction and loss of the dorsal carotids may take place either

by a series of microdeletions or by macrodeletion. Two known
instances of the latter arc found in Bucorvus abyssinicus and Rhopo-

dytes viridirostris , while a macrodeletion of but one dorsal carotid is

known to occur in Rhamphococcyx curvirostris erythrognathus. Such

unilateral macrodeletions may be of more frequent occurrence than

is known at present, and further studies of the aortic arch system in

birds may reveal still other instances of bilateral atrophy and deletion

of the dorsal carotids. These instances of carotid atrophy have

been found to occur in the Coraciiformes and the Cuculiformes.

The macrodeletions mentioned above were found in normally bicarotid

(A-1) forms.

Evolution of the aortic arch system from a bicarotid to a uni-

carotid condition is of interest when considering the implications of

paramorphogenesis. Presumably, for the most part, the two dorsal

carotids become conjugate vessels. This is followed by reduction

332543—55 7
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and ultimate loss of the basal portion of either the left or right side,

and the functional adult condition is either dextrocarotidinae or

laevocarotidinae, respectively.

The level of ordinal evolution may be inferred by the level of

evolution of the dorsal carotids, at least msofar as the members of

the order are concerned. Within an order or family in which partial

or complete loss of one of the dorsal carotids has occurred, some es-

timate of the relative level of evolution of the species may be made.

A graded series in the levels of atrophic evolution of the dorsal carotid

arteries can be observed in several orders of birds (fig. 119).

In the macroevolution of the dorsal carotids the levels of evolution

are quite simplified, but in the microevolution of these same vessels

there are several important steps in the reduction and ultimate

deletion of a vessel.

(B-6b-sy

(B-6a-s)

!

(B-5-S) (B-4-S)

(B-3b-d)

(&-3a-d)

(B-2-d)

(B-6b-d)

I

(B-6a-d)

f

(B-4-d) (B-5-d)

\/
(B-3b-s)

(B-3a-s)

(B-2-s)

(A-1)

Figure 119.—Graded series or levels in the evolution of the dorsal carotid arteries in birds.

The following orders and families, in which there is evidence of

some carotid artery evolution, are listed according to the carotid

arrangements reported for each group. Orders and families of birds

not included in this list either are bicarotidinae normales (A-1) or

the condition of the carotid arrangement has not been established.
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Oeders

B-4-S

611

Rheiformes

Apterygiformes

Colymbiformes

Coliiformes

Trogoniformes

Piciformes, with a single case of B-4-d
Passeriformes except in Orthonyx, B-5-s

Families and subfamilies

B-4r-8

Auhingidae

Balaenicipitidae

Turnicidae

Nyctibiidae

Hemiprocnidae

Trochilidae

Upupidae
Phoeniculidae

Loriinae

Psittacinae

Nestorinae

Cuculidae

A-1, A-2-S

A-2-S

A-1, A-3

A-1, A-4
Cuculidae

Bucerotidae

A-1, A-3-s/A-4-d
Cuculidae

A-1, B-1, B-2-S

Ardeidae

A-1, B-2-S

Kakatoeinae

B-2-S
Phoenicopteridae

Megapodidae
A-1, B-2-d, B-3b-d

Kakatoeinae

A-1, B-3a-d
Procellariidae

Bucerotidae

A-1, B-3b-d, B-4-S
Apodidae

B-2-d, B-4-s
Podargidae

B-3b-d
Pelecanidae

B-3b-d, B-4-s
Megapodidae

A-1, B-4-d
Otidae

A-1, B-4-S
Casuariidae

Pelecanoididae

Sulidae

Fregatidae

Alcidae

Meropidae

It will be noted in the above list that, for the most part, there is a

major trend toward deletion of the right dorsal carotid artery. In
the Ciconiiformes, however, the trend is more generally in the dhec-
tion of a dextral evolution and deletion of the left carotid artery.

This can be observed in both the Ardeidae and the Phoenicopteridae.

Balaeniceps rex, on the other hand, has evolved along the sinistral

course.

Retention of the bicarotidinae normales (A-1) arrangement should

be regarded as a more basic condition with respect to the evolution

of the carotid arteries.

It is felt that from the above information sufficient evidence has

been presented to demonstrate a high degree of paramorphogenesis
in the aortic arch system of birds.
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Discussion and conclusions

The arrangement of the thoracic and cervical derivatives of the

aortic arch system—especially the branches of the subclavian and
pectoral stem arteries—in the ostrich, rhea, and cassowary clearly

substantiates the view that these forms are secondarily modified and
are not extant species derived from holocursorial ancestors. In

the kiwi, on the other hand, the arrangement and supply of the

arteries can hardly be interpreted as having been derived from an
ancestor possessing the normal flight-function, although a volant

ancestor cannot be excluded from theh* line of evolution.

Carotid evolution of the Colymbiformes is such as to indicate a

considerable advance over the bicarotid ancestral forms, and the

wide distribution of species of this order tends to further substantiate

the view that the origin of this order of birds occurred early in avian

history. A similar interpretation may be made for the very early

origin of the idwis.

The dextral evolution of the carotids in both the Ardeidae and
Phoenicopteridae tends to further indicate the affinities of the

flamingos wdth the herons rather than with the ducks, which are

altogether bicarotidinae normales. In addition, the laevocarotid

arrangement in Balaeniceps rex is fm*ther evidence for its singular

position among the Ciconiiformes, and warrants its aUocation to a

separate family (Balaenicipidae).

Affinities between the tinamous and gallinaceous bhds are apparent,

but close and recent relationships can hardly be substantiated.

While these two orders may well have had a very early, common
origin, most of the gallinaceous birds have evolved along many more
diverse lines of specialization than has been the case among the

tinamous.

In discussing the generic relationships of the parrots, Amadon
(1942) has pointed out that Latham considered Prosopeia tabuensis

and Alisterus scapularis to be varieties of one species. This I cannot

properly ascribe to, since two subspecies of Prosopeia tabuensis

were found to have the A-2-s carotid arrangement while Alisterus

scapularis has the A-1 carotid arrangement and is more closely allied

with Polytelis, but not with Cyanoramphus or Platycercus. Both of

these latter genera show closer affinities with Prosopeia in that they

aU present the A-2-s carotid arrangement. The platycercine lack a

furcula, as they have class 3 clavicles (Glenny, 1954b). Among the

Psittacinae, it is my opinion that the A-2-s forms are more closely

related by way of some common ancestral form than as a result of the

comingled relationship with A-1 carotid types. It is suggested that

the species Lathamus discolor be completely reexamined to determine
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its exact relationships, for it may well be a monotypic form, not

properly placed among the Loriinae, since the carotid arrangement is

of the A-2-s type, while all other members of this subfamily, thus far

examined, have the A-1 carotid arrangement. Other similarities to

the Loriinae may be instances of paramorphogenesis and, as a relict

evolutant, it may constitute a monotypic subfamily, or be reassigned

to the Psittacinae.

Certain phyletic relationships may be ascertained reasonably well

on the basis of the carotid artery arrangement, and the arterial ar-

rangement-patterns appear to have a phylogenetic significance.

The constancy of occurrence of the basic bicarotid condition and the

progressive developmental steps that lead to several modifications

of the system tend to point to this conclusion and to substantiate,

in part, the theory that ontogeny recapitulates phylogeny.

As a result of early dispersal movements of birds and mammals
from their center (s) of origin, a large number of fossil forms might

well be expected in many parts of the land areas. Few of these

fossils can well be considered as true ancestral forms which led to the

present-day species, but strong similarities in structure might show
their affinities with extant species.

Occurrence of relict species and families of birds and mammals
in Australia, New Zealand, and South America tends to support the

view that birds and mammals may well have originated in Antarctica,

and that as a result of protective isolation in these localities they

were able to survive and undergo considerable speciation.

Evolution of both birds and mammals must have been from reptilian

forms which had a reasonably well developed sternum, since this

structure is found in both classes but is more highly developed in

birds than in mammals. This tends to preclude any relationship

between the Neornithes and the so-called Archaeornithes (Arch-

aeopteryx and Archaeornis) . Simpson (1946) has summarized Lowe's

views with respect to Archaeopteryx and Archaeornis: In most respects

they are purely reptilian, in all respects they are as reptilian as avian,

and in some respects they are too specialized to be ancestral to birds.

It is suggested, therefore, that the forms now placed in the Arch-

aeornithes be placed in the Sauropsida with the Reptilia, since mere
presence of feathers is not sufficient grounds for placing them in close

association with modern birds and cannot be construed as sufficient

evidence for a closer phyletic relationship. The presence of scales

on birds and some mammals is as sound single evidence for placing

both of these classes of vertebrates in the Sauropsida as the presence

of feathers on reptUes is for placing them among the bu*ds.

During the earliest stages of avian and mammalian evolution, a

rapidly evolving group of profamily types probably took place, with
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the result that the predecessors for all major avian and mammalian
groups might well have been developed. Subsequent to their origin

and early radiation, further evolution of the major groups could have
taken place in other and more widely separated areas with the re-

sultant complex distribution of forms, both fossil and living.

On the assumption that evolution is greatly accelerated in a tropical

climate and that the arboreal habit in a tropical climate tends to be

predominant, it may be concluded that ancestral primates and
ancestral marsupials were more or less contemporaries (Simpson,

1945), and that the eutherians were not evolved from the metather-

ians but that both groups have evolved independently and simul-

taneously along somewhat different and more specialized lines (Romer,

1945). The same view then may be taken with respect to the evolu-

tion of the major orders of birds. Thus, once the earliest avian

ancestors had become established, the pro-order and perhaps even the

profamily types probably developed quite rapidly and these may weU
have been contemporaries. Since the earliest beginnings of proavian

forms there has been a notable degree of specialization of structures,

feeding habits, and environmental adjustments resulting in the com-

plex avian fauna as we know it today.
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