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1

MORPHOLOGY OF THE SYRINX AND SYRINGEAL MUSCLES

Introduction. The syrinx is the sound producing 

mechanism of birds found at or near that point where the 

trachea divides to form the bronchi. Generally, the syrinx 

is situated at this division and involves the last three 

tracheal rings as well as the intermediary bars or bronchial 

bars. However, the syrinx may be located well up on the 

trachea (e.g., in the ovenbirds, Fumariidae), or it may be 

bronchial (in the Oil-bird, Steatoruis) with a syrinx in 

each bronchus (Pettingillr 1956).

The muscles of the syrinx way be divided into ex­

trinsic and intrinsic muscles. The extrinsic muscles are 

those which have one attachment to a non-tracheal structure. 

The intrinsic muscles arise and insert on some part of the 

tracheal system* including the trachea and the intermediary 

or bronchial bars of the syrinx. Various studies have been 

made on the number and form of these intrinsic muscles, and 

this tracheal Musculature has been used as a basis for clas* 

sification, especially in the passerines (Marshall, 1960). 

Miskimen (1951) suggested rhar the number of muscles is a 

poor criterion for judging the relationships among birds; 

she found from three to five pairs of muscles in the frin- 

gillid genera alone. While this difference in, muscles 
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within a genera exists,. Pet Ungill (1956) states that within 

a species the condition of the syrinx is sufficiently con­

stant to be used us a taxonomic character. Other studies 

have been investigations into the relationships that exist 

between the complexity of the syrinx and the complexity of 

the bird song or variety of notes produced by a bird. Mis* 

kimen (1951) concluded that there is a direct correlation 

between these relationships. The function of the syrinx and 

its related muscles was not treated in this present investi­

gation, since the study of morphology deals with form and 

structure, not function.

Literature on the syrinx is confusing, very few 

authors agreeing on the names to be given the syringeal 

muscles. In many cases, non-homologous muscles in different 

orders of birds have been given the same name. The names of 

muscles used in this paper will be those suggested by Mis- 

kimen (1951), since these names describe position, origin, 

insertion, and/or shape of the muscles fairly accurately. 

The names applied to various internal structures of the 

syrinx are the same regardless of author.

Since only 10 per cent of the passerine genera have 

been studied anatomically and perhaps studied erroneously, 

it was the purpose of this investigation to restudy many 
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genera, to study as yet uninvestigated genera in an effort 

to determine the morphology of the muscles of the syrinx 

and the internal structure in these genera, and to supply 

the needed illustrations missing in many papers on the sub­

ject. It was* also* the purpose of this investigation to 

determine whether or not the condition of the syrinx is 

sufficiently constant to be used as a taxonomic character.

Methods. The birds studied were the Eastern Crow* 

Corvus brachyrynchos; the Starling, Sturnus vulgaris; the 

English Sparrow, Passer domesticus; the Common Goldfinch* 

Spinus tristis; the Common Pigeon* Columba livia; the Red­

winged Blackbird, Agelaius phoeniceus; the Bronzed Grackle, 

Quiscalus versicolor; the Meadowlark, Stumella magna; the 

Bobolink, Bolichonyx otyzivorus; and the Cowbird, Molothrus 

ater. Before study began, the trachea, syrinx* and the 

bronchi of each bird was removed. These were removed as one 

piece, not separately^ The syringeal specimens of the crow, 

the pigeon, the starling, and the sparrow were removed and 

placed in individual, labeled vials containing 70 per cent 

alcohol. The syrinx from all other species,, except that of 

the goldfinch*were removed and stored in individual, labeled 

vials containing a mixture of alcohol, glycerol and water in 

the ratio of 3;1:1. This preservative mixture prevented 
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excess drying of the specimens during investigations. The 

preservative in each vial was renewed after four days to cor­

rect for dilution by tissue fluids. The muscle positions 

and attachments were recorded; then the entire specimen liras 

stained by adding methylene blue to the preservative* The 

amount of stain used and the timing of the process were 

varied according to the size of the specimen. The specimens 

so stained were stored in pure glycerol to retard destaining 

and to facilitate the observations of the muscles. The 

trachea and bronchi of the goldfinch were removed and 

studied fresh instead of being placed in preservative. While 

this method permitted easier manipulation of the muscles than 

that which is found in preserved specimensF the fresh mus­

cles quickly dried out. It was also found that observation 

of rhe muscles was more difficult, since the fresh specimen 

lacked the methylene blue stain.

The internal structure of the syrinx was studied by 

cutting away the ventral half of the syrinx. In some 

species Investigated the left side of the syrinx was removed 

in an effort to study the internal structure. However, re­

moving the ventral side of the syrinx offered better obser­

vation of the internal elements involved.

Results. Studies of the musculature of the syringes
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in the birds investigated showed that the pairs of muscles 

present varied. The syringeal muscles of the crow included 

the following (Figure 1 and Figure 2).

1. Tracheo-laternlis was located on the lateral surface of 

the trachea. The origin of this muscle was on the 

lateral surface of the thyroid cartilage of the 

larynx; It inserted by bifurcating at the level of 

the second tracheal ring, giving rise to broncbo- 

trachealis anticus and broncho-trachealis posticus.

2 * Broncho-tracheaiis anticus was located on the ventral 

surface of the syrinx. It originated at the bifur­

cation of tracheo-lateralis. This muscle inserted on 

the ventral end of the first intermediary bar.

3. Broncho-trachealis posticus was on fche dorsal surface of

the syrinx. It originated at the bifurcation of 

tracheo-lateralis and inserted at the dorsal end of 

the first intermediary bar,, by a tendon over the end 

of the second intermediary bar.

4. Broncho-trachealis brevis was located on the dorsal sur­

face of the syrinx. It originated at the dorsal sur­

face of the first tracheal ring and inserted on the 

dorsal end of the second intermediary bar.

5. Sterno-trachealis extended ventro-laterally from the 
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syrinx,. It originated on the lateral cranial process 

of the sternum. This muscle inserted on the lateral 

surface of the first tracheal ring.

6* Bxonchialis anticus was located on the ventral surf ace 

of the syrinx.' It originated on the ventral surface 

of the first tracheal ring and inserted on the ventral 

surface of the second intermediary bar..

7. Bro^chialis posticus was located on the lateral surface 

of the syrinx. It originated on the latero-ventral 

stir face of the first tracheal ring and inserted on 

the dorsal end of the second intermediary bar.



Fig. 1. Syringeal Muscles of the Crow, ventral view. (8x)

ft 
'i 0



Fig. 2. Syringeal Muscles of the Crow, right side. (8x)

<
'A
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Muscles of the starling included the following

(Figure 3).

1. Tracheo-lateralis was located on the lateral surface of 

the trachea.' It originated at the lateral surface of 

the thyroid cartilage of the larynx and inserted by 

bifurcating at the level of the second tracheal ring, 

giving rise to broncho-trachealis anticus and broncho- 

trachealis posticus.

Broncho-trachealis anticus liras located on the ventral 

surface of the syrinx. It originated at the bifur­

cation of tracheo-lateralis and inserted on the ven­

tral end of the first intermediary bar.

3. Broncho-trachealis posticus liras located on the dorsal

surface of the syrinx. It originated af the bifurca­

tion of tracheo-lateralls and inserted on the dorsal 

end of the first intermediary bar*

4. Broncho-trachealis brevis was located on the dorsal sur­

face of the syrinx. It originated on the dorsal sur­

face of the first tracheal ring and inserted on the 

dorsal end of the second intermediary bar.

5u Sternp-trachealjs extended ventro-1aterally from the 

syrinx, It originated on the lateral cranial process 

of the sternum^ This muscle inserted on the lateral
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surface of the first tracheal ring.

6. Bronchialis antlcus was located on the ventral surface

of the syrinx. This muscle originated on the ventral 

surface of the first tracheal ring and inserted on 

the ventral end of the second intermediary bar.

7. Bronchialis posticus was located on the lateral surface

of the syrinx.* It originated on the latero-ventral 

surface of the first tracheal ring and inserted on 

the dorsal end of the second intermediary bar.



V

Fig. 3. Syringeal Muscles of the Starling, ventral view. (8x)
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The syringeal muscles of the goldfinch include the 

following (Figure 4).

1. Trachec-la ceralis was not present.

2. Broncho-trachealis anticus was located on the ventral sur­

face of the syrinx. It originated on the lateral sur­

face of the sixth tracheal ring and inserted on the 

ventral end of the first intermediary bar.

3. Broncho -1 r achealis posticus was located on the dorsal

surface of the syrinx. It originated on the lateral 

surface of the sixth tracheal ring and inserted on 

the dorsal end of the first intermediary bar.

4* Brogcho-trachealls brevis liras located on the dorsal sur­

face of the syrinx. This muscle originated on the 

dorsal surface of the fourth tracheal ring and in­

serted on the dorsal end of the second intermediary 

bar,

5. Sterno-trachealls extended latero-ventrally from the

syrinx. It originated on the lateral cranial process 

of the sternum and inserted on the lateral surface of 

the first tracheal ring.

6. Bronchialis anticus was located on the ventral surface

of the syrinx. It originated on the ventral cephulad 

edge of the syringeal drum and inserted on the
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ventral encl ex the second interricc^-ry bar.

7. Bronchialis oosLieus was t»ol present.



Fig. 4. Syringeal Muscles of the Goldfinch, right side. (40x)

v 3
VI
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The syringeal muscles of the English sparrow included 

the foil wing (Figure 5).

1. Tr achoo - lateral is was not present.

2. ■Broncho-trachealis anticus was located on the ventral sur­

face of the syrinx. It originated at the lateral sur­

face of the third tracheal ring and inserted on the 

ventral half of the first intermediary bar,.

3; Sroncho-trachealis posticus vzas located on the dorsal 

surface of the syrinx. It originated on the lateral 

surface of the third tracheal ring and inserted on 

the first and second intermediary bars, the two united 

at their dorsal ends.

4* Broncho*trachealis brevis was not present.

5. Sterno-trachealis extended ventro-latcrally from the

syrinx* It originated on the lateral cranial process 

of the sternum and inserted on the lateral surface of 

the third tracheal ring.

6. Bronchialis anticus was located on the ventral surface

of the syrinx. It originated on the ventral cephalad 

edge of the syringeal drum. It inserted on the ven­

tral half of the second intermediary bar.

7. Bronchialis posticus was not present.



Fig. 5.
Syringeal Muscles of the English Sparrow. Right Side. (40x)
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We pairs of syringeal tmscles present iu the eosgmn 

pifeon were as fellows (Figure 6>*
.^hCheorlatOral^ was located on the lateral surface of 

Die ttttbtt mid syrinx* It ©MgM&wd at the lateral 

surface of the thyroid cartilage of we larynx md 
inserted on ths lateral surface of the second Inter­
mediary t>ar$

&* wfc&aded wntroMlatexally from the
tarachw, "Ms sarnie originated m the ermta pm- 

coeh of the sternum and inserted Wry high m the 
trachea at the sixteenth tracheal ring*

All other fimsded wore absent in the pigeoa syrinx*



Fig. 6.
Syringeal Muscles of the Pigeon. Ventral view. (8x)

*

t
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The pairs of syringcal muscles present in the Meadow- 

lark were as follows (Figure 7).

1, Tracheo-lateralis was located on the lateral surface o*

the trachea. It originated on the lateral surface of 

the thyroid cartilage of the larynx and inserted by 

bifurcating at the level of the fifth tracheal ring,

< • giving rise to broncho-trachealis anticus and broncho- 

trachealis posticus,

2, Broncho-trachealis anticus was located on the ventral

surface of the syrinx, It originated by bifurcating

' with the trocheo-lateralis and inserted on the ventral

end of the first intermediary bar.

Broncho-trachealis posticus was located on the dorsal 

surface of the syrinx,. It originated by bifurcating 

with the tracheo-lateralis and inserted on the dorsal 

end of the first intermediary bar.

4. Broncho-trachealis brevis was located on the dorsal sur­

face of the syrinx* It originated on the lateral sur­

face of the syringeal drum and inserted on the dorsal 

end of the second intermediary bar,

5, Stemo-trachoalis extended ventro-laterally from the

syrinx. It originated on the lateral cranial process 

of the sternum and inserted on the cephalad edge of
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the lateral surface of tec syringeal drvj’o

6. .Bronchialls aryicps lraS located on rhe ventral surface

of the syrinx. It originated on the ventral cephalod 

edge of the cyrlvgcal dru?' and laser ted on the ven- 

rral half of the second intermed!arv bat-.

7. Bronchialis posLieus was absent.



Fig. 7. Syringeal Muscles of the Meadowlark, right 
side. (8x)
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The syrdngeal muscles of the bobolink include the 

following (Figure 8).

1. Tracheo-lareralis was located on the lateral surface of 

the trachea. It originated on the lateral surface of 

the thyroid cartilage of the larynx and inserted by 

bifurcating at the level of rhe fifth tracheal ring, 

giving rise to broncho-trachealis antieus and broncho- 

trachealis posticus.

Broncho-Lrachealis anricus was located on the ventral 

surface of the syrinx. It originated by bifurcating 

with the tracheo-lareralis and inserted on the ven­

tral end of rhe first intermediary bar.

3. Broncho-trachcalis posticus was located on the dorsal

surface of rhe syrinx. It originated by bifurcating 

with the tracheu-laterqlis and inserted on the dor­

sal end of tlio first intermediary bar.

4. Droncho-trachealis brevis was located on the dorsal sur­

face of the syrsnx. It originated on the lateral sur­

face of the syriageal drum and inserted on the dorsal 

end of the second intermediary bar.

5. Stcrno-trachealis extended ventro-laterally from the

syrinx. It originated on the lateral cranial process 

of the sternum and inserted on the cephalad edge of
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the lateral surface of the syringeal drum.

Bronchialis antIcus was located on the ventral surface 

of the syrinx. It originated on the ventral cephalad 

edge of the syringeal drum and inserted on the ventral 

half of the second intermediary bar.

7. Bronchialls posticus was not present.



, •

Fig. 8. Syringeal Muscles of the Bobolink, right side. (8x)
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The syringeal muscles of the cowbird were as follows 

(Figure 9).

1. Tracheo-1 ateralls lyas not present.

2. Broncho-trachealis anticus was located on the ventral

surface of the syrinx. It originated on the lateral 

surface of the.sixth tracheal ring and inserted on 

the ventral end of the first intermediary bar,

3. Broncho-trachealis posticus was located on the dorsal

surface of the syrinx. It originated on the lateral 

surface of the sixth tracheal ring and inserted on 

the dorsal end of the first intermediary bar.

4. Broncho-trachealis brevis was located on the dorsal sur­

face of the syrinx. It originated on the dorsal sur­

face of the fourth tracheal ring and inserted on the 

dorsal end of the second intermediary bar,.

5. Sterno-trachealis extended latero-ventrolly from the

syrinx. It originated on the lateral cranial process 

of the sternum and inserted on toe lateral surface of 

the first tracheal ring.

6. Bronchialls anticus was located on the ventral surface

of the syrinx; It originated on the ventral cephalad 

edge of the syringeal drum and inserted on the ven­

tral half of the second intermediary bar.
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7. Bronchialis postacus was located on the lateral surface 

of rhe syrinx. It originated on the vcnlral cephalad 

edge of the syrangeal c«rtn arid inserted on the dor­

sal end of the second intermediary bar.



cKl

Fig. 9. Syringeal Muscles of the Cowbird, right side. (9x)



Tiie pairs of syringeal muscles present in the red­

winged blackbird were as follows (Figure 10).

1* ''fgacheo-lateralis was not present.

2. Broncho-trachealis an tjcus was located on the ventral

surface of the syrinx. It originated on the lateral 

surface of the sixth tracheal ring and inserted on 

the ventral end of the first intermediary bar.

3. Sronpho-trachealis posticus was located on the dorsal

surface of the syrinx. It originated on the lateral 

surface of the sixth tracheal ring and inserted on 

the dorsal end of the first intermediary bar.

4. Brpncho-trachealis brevis was located on the dorsal sur­

face of the syrinx. It originated on the dorsal sur­

face of the fourth tracheal ring and inserted on the 

dorsal end of the second intermediary bar.

5. Sterno-trachealis extended lerero-ventrally from the

syrinx. It originated on the lateral cranial process 

of the sternum and inserted on the lateral surface 

of the first tracheal ring,

6. Bronchi alls mfcicfas was located on the ventral surface

of the syrinx. It originated on the ventral cephalad 

edge of the syringeal drum ancl inserted on the ven­

tral half of the second intermediary bar.

7. Bronchialjs posticus liras not present.

28
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Fig. 10. Syringeal Muscles of the Red Wing Blackbird,
right side. (9x)
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The pairs of syringes! muscles present in the bronzed 

grackle were as follows (Figure 11).

1. Tracheo-lateralijs was not present.

2* Broncho-trachealis anticus was located on the ventral 

surface of the syrinx. It originated on the lateral 

surface of the sixth tracheal ring and inserted on 

the ventral end of the first intermediary bar.

3. Broncho-trachealis posticus was located on the dorsal

surface of the syrinx. It originated on the lateral 

surface of the sixth tracheal ring and inserted on 

the dorsal end of the first intermediary bar.

4. Brondho-tracheaJ is brevis was located on the dorsal sur­

face of the syrinx., It originated on the dorsal sur­

face of the fourth tracheal ring and inserted on the 

dorsal end of the second intermediary bar.

5. Stemo-trachealis extends latero-ventrally from the

syrinx. It originated on the lateral cranial process 

of the sternum and inserted on the lateral surface 

of the first tracheal rjng.

6. Bronchialis anticus was located on the ventral surface

of the syrinx. It originated on the ventral cephalad 

edge of the syringes! drum and inserted on the ventral 

half of the second intermediary bar.

7. Brpnch.ialis posticus was not present.



Fig. 11. Syringeal Muscles of the Bronzed Grackle,
right side. (8x)

?>\
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The internal syringeal structures of the birds studied 

were basically the same. The only difference found was that 

of size. Names applied to the component structures were 

raken from Pcttiaigill (1956), The last tracheal rings sup­

ported the tympanum (figure 12 and Figure 13), and the space 

within is called the tympanic cavity. Between the two 

bronchial openings a small septum extended forward into the 

trachea. The free margin of the septum was a crescent-shaped 

membrane which formed the inner lip of each bronchus and is 

known as the semilunar membrane. It was supported by a small 

ridge, the pessulus. On each side of the septum was a thin, 

elastic membrane which extended downward and formed rhe in­

ner wall, which was without cartilaginous rings. It was a 

continuation posteriorly of the semilunar membrane. It is 

appropriately called the internal tympuniform membrane. At­

tached to the walls of the tympanum, directly opposite each 

side of the semilunar membrane, was a membranous fold, rhe 

external tympaniform membrane, which formed the outer lip of 

each bronchus. The external and internal tympaniform mem­

branes gave the opening of each bronchus the shape of a slit 

(Fertingill, 1956).

The trachea was supported by a series of cartilaginous 

or bony rings; the bronchi were supported partly by complete



Fig. 12.
Schematic Diagram of External Structure of the Syrinx 
Ventral View.
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s

Ventral View Right Side

Fig. 13.
Schematic Diagram of Internal Structure of the Syrinx

a, tracheal ring; b, muscle; c, drum; d, semilunar 
membrane; e, pessulus; fy external tympaniform 
membrane; g, internal tympaniform membrane;
I, II, III, intermediary bars; h, bronchial half- 
rings.
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rings and partly by C-shaped semirings, the inner, open side 

of each being closed by a membrane. The tracheal rings and 

bronchial rings or semirings that form the syrinx are larger 

in diameter (and/or width) than the neighboring rings, so 

that the syrinx was a conspicuous dilation in the tracheo­

bronchial tree. The drum was the fusion of several tracheal 

rings just cephalad to the syrinx.

The crow syrinx was 1,5 cm. long; the starling syrinx, 

1.0 cm.; the goldfinch syrinx, 0.15 cm.; the red-wing black­

bird syrinx, 0.9 cm,; the bronzed grackle syrinx, 1.00 cm.; 

the meadowlark syrinx, 0.80 cm.; the bobolink syrinx, 0,7 cm.; 

and the pigeon syrinx, 1.2 cm. All birds studied were adults. 

No data was available on the size of the syrinx as related to 

the growth of the bird.

Discussion and conclusions. That the syrinx of birds 

vary as to the number and attachments of muscles was apparent 

(Table I), The pigeon syrinx, having only two pairs of mus­

cles, differed considerably from the syringes of other birds 

studied, Stetno-trachealis inserted very high on the trachea 

well anterior to the syrinx; while in the passerines studied, 

this muscle inserted on or near the syrinx. Although no other 

non-passerines were studied, the high insertion of sterno- 

trachealis might be a taxonomic character of the non-passerines.



TABLE I

(Adapted from Miskimen, 1951)
COMPARISON OF SYRINGEAL MUSCLES PRESENT IN DIFFERENT SPECIES
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Starling X# X X X X X X 7

Crow X X X X X X X 7

Meadowlark X X X X X X 6

Bobolink X X X X X X - 6

Cowbird ■ X X X , x X X 6

Goldfinch X X X X X 5

Red-winged 
Blackbird

X X . X X X 5

Bronzed
Crackle x • X X X X 5-

English
Sparrow X X X X 4

Common 
Pigeon X X 2

*X in this space indicated the presence of the 

muscle, a blank indicated its absence.
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In the nine passerine species studied the number and 

attachments of the muscles varied* The crew and the starling 

both had seven pairs of muscles,, and in each species the 

origin and insertion of the muscles were the same. The gold­

finch syrinx was characterized by five pairs of syringeal 

muscles; the syrinx of the English sparrow had four pairs of 

syringeal muscles, and the origin and insertion of these mus­

cles were different from any other syrinx studied. Sterno- 

trachealis inserted on the third tracheal ring, a higher in­

sertion than found in any other passerine syrinx.

Study based on a limited number of specimens of the 

family Icterldae (red-winged blackbird, bronzed grackle, 

cowbird, bobolink, and meadowlark) resulted in tentative 

conclusions with regard to familial characteristics of the 

syrinx. The Icfceridae syrinx is characterszed by the presence 

of broncho-1r acheal is antieds, broncho-trachealis posticus,- 

brpneho-trachealas brevis, sterno-trachealis. and bronchialis 

anticus. The origin and insertion of these muscles vary with 

genus. Tracheo-lateralis and bronchialis posticus nay or 

may npt be present,. The condition of the syrinx at the family 

level was not constant as shown in representative birds of 

the Icteridae family. Therefore^ it was concluded (an agree­

ment with Miskimen, 1951) that the condition of the Syrinx is x 

not sufficiently constant to be used as a taxonomic character.
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Hiskiiaen (1951) found from three to five pairs of 

muscles in the fringlllSd genera alone. Whether or not the 

condition of the syrinx is constant at the genus level with­

in the Icteridae fanily remains to be studied. Pettingill 

(1956) states that the condition of the syrinx is constant 

at the species level. In the present investigation only 

one syrinx of most of the species was studied. Two pigeon 

syringes and two crow syringes were studied; and for each 

species, the condition of the syrinx was the same. Without 

more specimens from one genus or one species, no firm con­

clusions about the constancy of the syrinx at either level 

can be formed. Further studies should include descriptions 

of the syringes of many species and groups of species,, and 

the embryological development of representative forms.

Summary. The purpose of this investigation was to

1) determine the morphology of the syrinx and its muscles;,

2) supply the needed illustrations missing in many papers 

on the subject,^ and 3) to determine whether or not the con­

dition of the syrinx was sufficiently constant to be used

as a taxonomic character. The birds studied were the JBasrem 

crew, the starling, the cowbird$ the common pigeon, the com­

mon goldfinch,- the English sparrow, the red-winged blackbird, 

the bronzed grackle, the meadowlark, and the bobolink;
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Study of the musculature of the syrinx in the birds

investigated showed that the pairs of muscles present varied.

Both the crow and the starling syringes had seven pairs of 

muscles present: tracheo-lateralis, broncho-trachealis anti- 

cus. broncho-trachealis posticus, brpncho-trachealis brevisr 

stexno-trachealisbronchialis anticus. and bronchial is 

posticus. The meadowlark and the bobolink syringes had six 

pairs of muscles; bronchialis posticus was absent. Hie cow­

bird syrinx had six pairs of muscles; tracheo-lateraiis was 

absent. The goldfinch, red-winged blackbird, and bronzed 

grackle syringes had five pairs of muscles; ty ac hep-later alls 

sand bronchialis posticus were absent. The English sparrow 

syrinx had four pairs of muscles; tracheo-lateralis, broncho- 

traqhealis brevis, and bronchialis posticus were absent. 

The pigeon syrinx had two pairs of muscles. The two pairs 

present were tracheo-lateralis and sterno-tracheal is .-

Studies of the representative birds of the Icteridae 

family resulted in the conclusion that the condition of the 

syrinx is not sufficiently constant to be used as a taxonomic 

character. Whether or not the condition of the syrinx is 

constant at the genus level remained to be studied.
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The purpose of this investigation was to 1) determine 

the morphology of the syrinx and its muscles, 2) to supply 

the needed illustrations missing in many papers on the sub­

ject, and 3) to determine whether or not the condition of 

the syrinx was sufficiently constant to be used as a taxono­

mic character. The birds studied were the Eastern crow, the 

starling, the cowbird, the common pigeon, the common gold­

finch, the English sparrow, the red-winged blackbird, the 

bronzed grackle, the meadowlark, and the bobolink. The 

trachea, syrinx^ and bronchi of each bird were removed, fixed, 

stained with methylene blue, stored in glycerol, and studied 

anatomically with the aid of a microscope.

Study of the musculature of the syringes in the birds 

investigated showed that the pairs of muscles present varied* 

Both the crow and the starling syringes had seven pairs of 

muscles present: tracheo-lateralis» broncho-trachealis anti- 

cus, broncho-trachealis posticus, broncho-trachealis brevis* 

sterno-trachealis, bronchialis anticus, and bronchialis 

posticus* The meadowlark and the bobolink syringes had six 

pairs of muscles; bronchialis posticus was absent* The 



cowbird syrinx had six pairs of muscles; tracheo-l ateralis 

was absent. The goldfinch, red-winged blackbird, and bronzed
I

grackle syringes had five pairs of muscles; trachep^lateralls 

and brpnchialis posticus were absent. The English sparrow 

syrinx had four pairs of muscles; trachepylateraliiS, broncho*.. 

tracfrealis brevis* and bronchialis posticus wore absent. 

The pigeon syrinx had two pairs of muscles. The two pairs 

present were t.rachep~lateralis add sterno-trachealls..

Studies of the.representative birds of the Icteridae 

family resulted in the conclusion that the condition of the 

syrinx is not sufficiently constant to be used as a taxonomic 

character. Whether or not the condition, of the syrinx,is 

constant at the genus level remained to be studied.


