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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 tha last three
tracheal rings as well as the intermediary bors or broanchial
bars. However, the syrinx may be located well up on the
trachea (Q.g., in the ovenbizds, Furnariidae), or it may be

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

each bronchus (Pettingill, 1956),

The muscles of the syrinx may be divided into exe
trinsic and intrinsic muscles. The exitrinsic muscles are
those which have one attachment to a non-tracheal structure,
The intrinsic muscles arise and inscrt 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 wusculature has been used as a basis for clasw
sification, especially in the passerines (Marshall, 1960).
Miskimen (1951) suggested thatr the number of muscles is a
poor criterion for jdging ihe 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 o gencra exists, Pettingill (1956) staves that within
o species the condition of the syrinx is sufficiently con-
stant to be used as a taxonomic Charactex. Other studies
have been investigations into the relatiouships that exisi
bewween the complexity of the syrinx and bthe complexity of
the birﬁ song or variety of notes produced by a bird, Mis.
kimen (1951) concluded that there is a Jdirect correlation
between these relationships. The function of the syrinx and
its related muscles was not ircated in this present investi-
gation, since the study of morpholopy deals with form and
structure, not function.

Literature on the gyrinx is confusing, very few
authors agreeing on the names to be given the syringeal
muscies, In many cases, non~homologous muscics in different
orders of birds have been given the same name. The names of
muscles used in this paper will be those suggested ﬁv Mige
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 sane regardless of author.

Since only 10 per cent of ithe passerine generas have
been studied anatomically and perbaps studied grroneously,

it was the purpose of this inmvestipgation to restudy many



genera, to study as yet uninvestigated genera in an effort
to determine the morphology of the muscles of the syrinx
and the internal stTructure in thesc gencra, and io supply
the needed illusirations missing in many papers on the sub-
ject., Ii was, also, thc purpose of this investigeation to
deternmine whether or not the condition of the syrinx is
sufficiently constant to be uscd 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 Gold{inch,

Spinus tristisy the Common Pigeon, Columba ilivia; the Red-

winged DBlackbird, Agelaiug phoeniceus; the Dronzed Grackle,

Quiscalus versicolor; the Meadowlark, Sturnella magmaj; the

Bobolink, Dolichomyx oryzivorus; and the Cowbird, Molothrus

ater. Before study began, the trachea, syrinw, 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
alcohel, The eyrimx 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



excess drying of thé specimens during investigations., The
preservative in each vial wes remewved aftex four days to cox.
rect for dilution by tissue filuids. The nmuscle positions
and attachments were recoxded; then the entire specimen was
stained by adding methylene blue to the prescrvative. 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 fo retard destaining
and to facilitate the observations of the muscles, The
trachea and brounchi of the goldfinch were gemoved and
studied fresh instead of being placed in preservative. While
this method permitied casier manipulation of the muscles than
that which is found in preserved specimens, the fresh mus-
cles quickly dried out. 1t was also found that cobservation
of the muscles was more difficult, since the fresh specimen
lacked the methylene blue stain,

The internal structure of the syrinx waes studied by
cutting away the ventral half of the syrinx. In some
species investigated the lelt side of the syrinx was removed
in an effort to study the intermal structure. However, re-
moving the ventral side of the syrinx offered better obser-
vation of the internal elements invoelved.

Results, Studies of the musculature of the syringes



in the birds investigaled showed that the pairs of nmnuscles

present varied. The syringeal muscles of the crow included

the following (Figure 1 and Figure 2).

1.

2,

4.

Se

Tracheo~lateralis was loccted on the lateral surface of

the trachea. The origin of this muscle was on the
lateral sux{ace of the thyroid cartilage of the
laxynxn: It inserted by bifurcsting at the level of
the sccond tracheal ring, giving rise to bronchos

trachealis anticus and bronclio-~irachealis posticus,

Broncho~trachealis anticus was located on the ventral

surface of the syrinx. It originatved at the bifur-

cation of tracheo-lateralis. This muscle inserted on

the ventral end of the first intcrmediary bar.

Broncho~trachealis posticus was on the dorsal surface of

the syrinx. It originated at the bifurcation of

trachea-late;alis and inserted at the dorsal end of

the first intermediary bar, by a tendon over ihe end
of the second intermediary bar.

Broncho«~tzrachealis brevis was located on the dorsal sure~

face of the syrinx, It originated at the dorsal sure
face of the first tracheal ring and inserted on the
dorsal end of the second intermediary bar,.

Sterno~trac§ealis 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.

G. Bronchialis anticus was located on the ventral surface

of the syrimxys Tt originated on the ventral suxrface
of the first tracheal ring and inserted on the veniral
surfoce of the sccond intermediary bar.

7. Bronchialis posticus was located on the lateral surface

of the syrinx. It originoted on the latevo-ventral
surface of the {irst tracheal ring and inserted on

the dorsal end of the second intermediary baz,



__———Tracheo-lateralis

Sterno~trachealis

Bronchialis-anticus

Broncho~trachealis posticus

Broncho-trachealis anticus

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



ef——_ Tracheo=-lateralis

Broncho-trachealis posticus

Broncho-trachealis anticus

_ Bronchialis-anticus
Broncho-trachealis brevis

Bronchialis=-posticus

s

Sterno-trachealis

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



Muscles of the starling included {he {ollowing

(Figure 3) ™

1.

2.

4,

Se

Tracheo-loteralis was located on the lateral surface of

the trachea. It oxiginated at the lateral surface of
the thyroid cartilage of the larynx and inserted by
bifurcating at the level of fthe second tracheal ring,

giving risc to bLroncho-trachealis anticus and bronchio-

trachealis posticus.

Broncho-trachealis anticus was located on the veniral

surface of the syrinx. It originated at the bifur-

cation of tracheo~isteralis and inserted on the venw

tral end of the first intermediary bar,

Bfonchowtrachealis posticus was locaied on the dorsal

surface of the syrinxz, It originated at the bifurca-

tion of itracheo-lateralis and inseried on the dorsal

end of the first intermediary bar,

Broncho~trachealis brevis was located on the dorsal sur-

face of the syrinx. It originated om the dorsal surw
face of the first tracheal ring and inscried on the
dorsal end of the second intermediary baer.

Sterno~trachealis extended ventro-laterally from the

syrinx, It originated on the latcral cranial process

of the stermum, This muscle inserted on the lateral
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surface of the first tracheal ring.

6. DBronchialis anticus was locaied onn the veniral surface

of the syrinx. This muscle originated on tho venzral
surface of ihe first iracheal ring and inserted on
thie ventral end of tlie second intermediary bar,

7. Bronchialis posticus was located on ihe lateral surface

of the syrinx, It originated on the latero-ventral
sur{face of the first tracheal ring and inserted on

the dorsal end of the second intermediary bar.



[ ~t—=Tracheo-lateralis

ﬁ
e
/——~
IS |
Broncho~trachealis anticus
Sterno-trachealis
7
4. Bronchialis-anticus

Broncho-trachealis posticus

Fig. 3. Syringeal Muscles of

the Starling, ventral view. (8x)
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The syringeal muscles of the goldiinch include the
following (Figure 4).

1, Trachec-lgteralis was not present.

2+ Droncho-trachealis anticus was located on the vential SUr=

face of the syrinx. It originated on the lateral sur-
face of the sixth #racheal ring and inscried on the
ventral end of the f£first intermediary bar,

3. Droncho-trachealis posticus was located on the dorsal

surface of the syrinx, It originated on the lateral
surface of ithe sixth tracheal ring and inserted on
the dorsal end of the first intermediary bar,

4., Droncho-tracheslis brevis was located on the dorsal sure

face of the syrinx, This muscle originated on ihe
dorsal surface of the fourth tracheal ring and in-
serted on the dorsal end of the second intcrmediary
bar,

5. Sterno~trachealis extended latero-ventrally from the

syrinx. Il originated on the lateral cranial process
of the sternum and inserted on the lateral surface of
the first tracheal ring.

6, Dronchialis anticus was located on the ventral surface

of the syrinx., It originated on the venbral cephalad
edge of the syringeal drum and inscrted on the
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Rig, 4.

Broncho-trachealis posticus

Broncho-trachealis anticus

Sterno-trachealis

Syringeal Muscles of the Goldfinch, right side,

(40x)

F-—,__a‘
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The syringeal muscles of the English sparrow included

the follaving (Rigurs 5). t

1.
2e

4.
Se

Ge

(S

Trachco~lateralis was not present,

Broncho~irachealis anticus was located on the ventral sur—

fzece of the syrinx. It originated at the lateral sure
face of the ihird tracheal ring and inserted on the
ventral half of the first intermediary Dar,

Broncho-itrachealis posticus was located on the dorsal

surface of the syrinx. It originated on the lateral
surfzce of ihe third tracheal zring and insertod on

the {irst and second intermediaxy bars, the two united
at their dorsal cnds,

Bronchowtrachenlis brevis was not present.

Sterpno-trachealis extended ventro-laterally from the

syrinx. It originawed on the lateyxal oranial process
of the sternum and inserted on the lateral surface of
the third tracheal zing.

DBronchialis anticus was located on the ventral surface

of the syzinx, It originated on the ventral cephalad
edge of the syringeal drum., 1t inserted on the ven-
tral half of the second intermediary bax,

Bronchinlis posticus was nof present,




Broncho-trachealis posticus

Broncho-trachealis anticus

Bronchialis-anticus

Sterno-~trachealis

Fig. 5.
Syringeal Muscles of the English Sparrow. Right Side. (40x)
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The padrs of syriunpesl puscles present iun the common

pircon were as follown (Pipure 6).

35 Teocheosinttwadds was locatod on the latoeenl surfase of
the tranhes pnd sypinm, 1% obfiginacved et the Yebordl
surfoee of the thyrodd captilage of e lapyox and
inseriad on the lators) surface of the setosd innerw
foddary burs

2y Sterpoetrachealds ewtonded ventroeloterally from the
traches, %his suocle origineted on the orapial pro-
eosk of the atermum and ingorted wery high on the
trachen ot the sixteenth fracheol ring.

211 oiher muscles were shoeut in tlw pigeon eyrimx,



Tracheo~lateralis

Fig, 6.
Syringeal Muscles of the Pigeon.

Ventral view., (8x)

{7
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The pairs of syringceal muscles present Iin the Meadow

rark were as follays (Figure 7).

1,

2.

5,

Tracheo-lateralis wes located en ihe lasieral surface of

the trachea, It originated on thc lateral surface of
the thyroid cartilage of the larynx and inscrted by
bifurcating at the level of the fifth trachesl riug,

giving zise to broncho-irachealis antlcus and bronchoe

tracheaiis nosticus.

Broucho~tracheslis anticus was located on the veniral
sur{ace of the syrinx, It originated by bifurcating

with the fraocheo-lateralis and inserted on the ventral

end. of the first iuntcrmedirry bar,

Bronchowtrachealis posticus was located on the dorsal

surface of the syrinx. It originadéed Ly bifurcating

with the tracheo-~loteralis and nseried on the dorsal

end of the first intermediary bar.

Sroncho~trachealis brevis was located on the dorsal sur-

face of the syrimx, It'originated on the Iateral sur~
face of the gyringeal drum and inseried on the dorsal
end of the second intermediary bax,

Steruo-trachealis exicnded ventro~laterally from the

syring. It originated on the lateral cranial process

of the sternum and insexrted on the ceplialad edge of
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w

che latersl surface of the syrinreal ditn.

2

9. DIronchiaiis arricus 'ras located on the ventral surface

of the fyrinx. It originated on the veniral cephalag

&
¢ the cyringeel drec aud aceried wn ihe ven-

edge O
tral khalf of the second inccmuediary bar,

7. Broncaialis poslicus was sbsent,




Tracheo-lateralis

Broncho-trachealis posticus

|

Broncho=trachealis anticus

Broncho=-trachealis brevis

Bronchialis anticus

Sterno~trachealis

Pige 7. Syringeal Muscles of the Meadowlark, right
side, -(8x)

o



The syringeal muscles of the bobolink inctludge the

following (Figure 8),

i.

2e

4.

3,

Tracheo~lateralis was locaied on the laioral surface of

the tzachea, It origivated on the lateral surface of
the thyroid cariilage of the larynx and iuserted by
bifurcating at the level of vhe fifth tracheal ring,

giving rise to broncho-trachealis anticus and broucho-

irachealis posticus.

Bronchow~irachealis anticus was located on the ventyal

surface of the syrinx. It originated by bifurcating

wiih the tracheo-lateralis aand inscerted on the vene

tral ead of the first inrvermediarv bar,

Bronclio-irachealis nosiicus was located on the dorsal

surface of the syrinx. It originated by bifurcating

with the trachev-lateralis and inseried on iLhie dor-

sal end of the first intcrmediary bar.

Droncio-trachealis brevis was locaved on the dorsal sure

face of the syrinx. It originated on the lateral sur-
face of ithie syringeal drum and Znseried on the dorsal
end of ihe second inrermediaxry bax.

Sterno-irachealis extended ventro-intereliy {zom the

syrimx. It originated on che lateral cranial process

of ihe stiernum and inseried on the cephalad edge of
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the lateral surface of the syringeal drum.

6. Bronchialis anticus was located on 1he veniral surface

of ibe syrinx., It originated on the ventral ceéphalad
edge of the syringeal drum and insexrted on the veniral
half of the second invermediary bar,

7. Bronchialis posticus was not prescnt.
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The syringeal muscles of the cowbird were as follows

(Figure 9).

1.
e

3.

5

6o

Iracheo-lateralis was not present.,

Droncho-trachealis anticus was locaied on tho veniral

surfoce of ibe syrimx. It oziginated on the lateral
surface of the sixth tracheal ring and inseried on
the ventral end of the first intermediary bar.

Broncho-ttachealis posticus was loented on the dorsal

surface of the syrimx, It originated on the latexgl
surface of the sixth trachecal ring and inserted on
the dorsal end of the {irst intermediary bar,

Broncho-trachealis brevis wdas located on the dorsal sure

face of the syrinx. It originated onr the dorsal sur-
face of the fourtl tracheal ring and inserted on the
dorsal ond of the second intermediary bax,

Sterpo-trachealis extended latero-ventrally from ihe

syrinx. It ogiginmated on the lateral cranial process
of the sternum and inserted om tae lazeral surface of

the first tracheal ring.

Bronchialis anticus was located on the ventiral surface

of the syrinz, It oviginated on the veniral cephalad
edge of the syringeal drum and inserted orn the ven-

tral half of the second intvermediary bar,
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7. Dronchialis posticus was located on the Ipteral surface

of the syrinx. 1t origincied on the veniral cephalad
edge of the syrinpeal arun and inscrind on the dore

: sal end of the sccound inicrmedialy bar.
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Bronchialis-anticus

Sterno~trachealis

Fig. 9. Syringeal Muscles of the Cowbird, right side. (9x)
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The pairs of syringeal muscles present in the rad-
winged blackbird were as follows (Rigure 10).

1, ‘Tracheo-laterzlis was not present,

2o Bronchoeirachealis anticus was located on the ventral

surface of the syrinx, It originated on ihe lateral
surface of the sixth iracheal ring and inseried on
the veniral end of ithe first intermediary bar.

3. DBroucho-trachealis posticus was located on the dorsal

surface of the syriux, It originated om the latoral
surface of the sixth tracheal ring and inserted on
the dorsal end of the fixst intermediary bar,

4, Broncho-trachealis brevis was located on the dorsal susre

face of the syrinx, 1t originated on the dorsal sur-
face of the fourth tracheal ring and imserted on the
dorsal end of the second intermediary bar,

5. Sterno~trachealis extended lerero-veniralily from the

syrinx, It originated on the lateral cranial process
of ihe sternum and insorted on the laiteral surface
of the first tracheal ring.

6. Dronchialis anticus was located on the ventral surface

of the syrinx, It originated on the ventral cephalad
edge of the syringeal drum and imserted om the ven-
tral haif of the second intermediary bar.

7. Bronchialis posticus was not present,




.
O

o

Broncho~trachealis posticus

_~

Broncho~-trachealis anticus

Broncho-trachealis brevis

Bronchialis-anticus

Sterno~trachealis

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

grackle were as follows (Figure 1l).

1.
2

4.

3,

7,

ITracoeo~lateralis was noi presest,

Bronchow~trachealls anlicus was locatcd on the ventral

surface of the syrinx. Il originatced on the laveral
surface of the sixih tracheal ring and insexrted oun

the ventral cond of the [irst iutcrmediary Dar.

B;oncho~trachealis posticus was located on the dorsal
surface of the syrinx. 1t origimated on the lateral
surface of the sixth tracheal ring and inserted on
the dorsal end of the first intermediary bar.

Broncho-trachenlis hrovis was Jocoted on the dorsal sure

face of the syrinx, It originated om the dorsal sur-
face of the fourth iracheal ring and jnserted on the
dorcal end of the second intermediary bar.

terno~trachealis extends latero-ventrally from the

syrinkx. It originmated on the lateral cronial process
of the sternum and inserted om the laveral surface
of the first tracheal ring.

Dronchialis anticus was located on the ventral surface

of the syrinx, It origdinated on the ventral cephalad
edge of the syringeal drum and inscried on the ventral
half of the second intermediary bar,

Bronchialis posticus was not prescat,




P\
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The internal syringeal scructurcs of the birds siudied
were basically the same. The only diflercace found was ther
of size. Wames applied to the component struciures were
taken from Pertingill (1956). The last tracheal rings supe-
ported the tympanum (Figure 12 and Pigure 13), and the space
within is called the tympanic covity, Between the two
bronchial openings a siwall septum exiended forxward into the
trachea, The free margin of the sepfum was a crescent-shaped
membrane which formed the inner 1ip of cach bronchus and is
known as the semilunar membranc, It was supported by a small
ridge, the pessulus. On each side of the septur was a thin,
elasiic membrane which extended dowmvard and {ormed the ine
ner wall, which was without cartilaginous rings., 7Tl was a
continuation posteriorly of the semilunar membrane. 1% 3s
appropriately callied the internal tympanifOrm membrane, Ate
tached to the walls of the tympanum, directly oprosite each
gide of the semilunar membrane, was a meémbranous fold, the
éxternal tympaniform membranc, which formed the outer 1ip of
each bronchus. The external and internal tympaniform mem-
branes gave the opening of each bronchus the shape of a slié
(Pevtingill, 1956). ‘

The trachea was supporied Ly a series of cartilaginous

or boany ringsy the bronchi were supporicd partly by complete



Drum

Intermediary bars

Pig. 12.

Schematic Diagram of External Structure of the Syrinx.
Ventral View,.



¢
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yomaKe £

Ventral View

Right Side

Fig. 13.

Schematic Diagram of Internal Structure of the Syrinx

a, tracheal ring; b, muscle; ¢, drum; d, semilunar
membrane; e, pessulus; f, 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 senirings, the inper, oven side
of each being closed by a membrane, The tracheal rings and
bronchial zrings 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 3in the tracheo-
bronchial ftree. The drum was the fusion of several tracheal
rings just cephalad to the syrinx,

The crow syrinx was 1.5 om. long; the starling syrinx,
1.0 cn.; the goldfinch syrinx, 0,15 cm.; the redwwing blzoke
blrd syrinxz, Q.9 cm.3 the bronzed grackle syrinx, 1.00 cm.s
the meadowlark syzinx, 0.80 om.; the bobolink syrinx, 0.7 cm.;
and the pigeon syrinx, 1.2 cm. All bizds studied wvere adults.
No data was available on the size of the syrinx as related to
the growih of the bizxd,

Piscussion and conclusions. That the syrinxz of birds

vary as to the number and attachmeuts of muscles was apparent
(Table I), The pigeon syrinx, having only itwo pairs of mug.
cles, differed considerably from the syringes of other birds

studied, Sterno-trachealis inserted very high on the trachea

well antexior 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~

trachedalis might be a itaxonomic character of the non-passerines,
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COMPARISON OF SYRINGEAL MUSCLES PRESENT IN DIFFERENT SPECIES

{Adapted from Miskimen, 1951)

[
Wi

l

trachealis

anticus
Bronchialis

lateralis
Broncho
Bronchos
trachealis
pesticus
Bronchoe
trachealis
brevis
Sterno=- .
trachealis
anticus
Bronchialis
posticus

Tracheocs

of
Muse¢les present

Total pairs

Meadowlark
Bobellink
Cowbird
Goldfinch

Red-winged
Blackbird

Brongzed
Grackle

Tnglish
Sparrow

Common

Pigeon

g
32
P4

4}
B

o TR T = T o S R o B o
T R o B = B S o I o
T T < B s I s o
M oM M oM KR M M

X X X X

X X

W O OO

*X in this space indicated the presence of the

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

attachments of the muscles varied., The crow and the starling
both had seven pairs of nuscles, 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 Bnglish sparrow had four pairs of
syringeal muscles, and the originm and ipsertlion of ibese nus-

cles werc different from any other syrinx studicd. Sterno-

trachealis inserted om the ihird tracheal ring, a higher ine
sertion than found in anv othcer passerine syrinx. ’

Study based on a limited number of specimens of the
family Icteridae (red-winged blackbird, bronzed grackle,
cowhird, bobolink, and mecadowlark) resulied in tentative
conclusions with regard to familial characteristics of the
syrinx. The Ieferidae syrinx is characterized by the presence

of broncho-irachealis anticus, broncho-tracheclis posticugy

broncho-trachealis brevis, sterno~trachealis, and bronchialis

anticus, The origin and dnscriion of thesc muscles vary with

B
genus, ‘Tracheo-laterslis and bronchialis pos ticus may or

may not be present, The condition of the syrinx at the family
level was not constant as shown in repreccntative birds of
the Xcteridae family. Thereforegy it was concluded (in agree~
ment with Miskimen, 1951) that the condition of the syrinx is

not sufficiently comstant to be used as a taxonomic character.
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HMiskimen (1951) found fror three tc five dairs of
muscles in the frinpillid geners alonc, Whether or not the
condition of the syrimx is constant at the penus level withe
in the JYcteridae fanily remains to be studied, Pettinpgill
(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 srtudied; and for cach
species, the condition of the syriux was the same, Without
more specimens from one geonus or one species, no firm cone
clusions about the constancy of the syrinx at either level
con be forwed. Yurther studies shounld include descriptions
of the syringes of many species and groups of apecies, and
the embryological development of representavive fomms.

Surmaxy. The purpose of this investigation was to
1) determine the morphology of the syrinx and its muscles,
2) supply the needed illustrations nissing in many papers
on the subject; and 3) to determine whether or not the cone-
dition of the syriﬂxxwaqﬁﬁgfficientiy constant to be used
a5 a taxonomic character. The birds studied were the Bastern
crow, the starling, the cowbird; the comnon pigeon, the come
mon goldfinch,; the BEnglish sparrow, the red-winged Dlackbird,

the hronzed grackle, the meadowlark, and the Dobolink.
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Study of the pusculature 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: iracheo-lateralis, broncho-irachealis anti-

cus, broncho-irachealis posticus; broncho-tzrachealis brevis,

stexrno~trachealis, bronchialis auticus, and brpnchialis

posticus, The meadowlark and the bobolink syringes had six

rairs of muscles; bronchialis posiicus was abs¢nt. The coww

bird syrinx had six pairs of muscles; tracheo«lateralis was

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

grackle syringes had five pairs of musclesj tracheo-lateralis

and broachialis posticus were absent. The Inpglish sparrow

" syrinx had four pairs of muscles; tracheo-lateralis, bronchoe

irachealis brevis, and bronchialls posticus were ebsent.

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

present werc tracheo-lateralis and stemo-irachcalis,.

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, Whetber or not the condition of the syrinx is

constant ai 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
Fhe needed illustrations missing in many papers on the sube
ject, and 3) to determine whether or not the condition of
the syrinx was sufficiently constant {o be used as a taxonow
mic character, The birds studied were the Eastern crow, the
starling, the cowbird, the common pigeon, the common goldw
finch, the BEnglish sparrow, the red-winged blackbird, the
bronzed grackie, the meadowlark, and the bHobolink, The
trachea, syrinx; and broumchi of each bird were removed, {ixed,
stained with methylene blue, stored in glycerol, and studied
avatomically with the aid of a microscope,

Study of the musculature of the syringes in the birds
investigaved showed that the pairs of muscles presont varied.
Both the crow and the starling syringes had seven pairs of

nuscles 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 posiicus was absent. The
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cowbird syring bad six pairs of muscles ﬁracheo-lateralis

was gbsent., The poldfinch, red-winged blackbird, and bronzed

grackle syringes had five pairs of muscles; tracheo-lateralis

and bronchislis posticus were absent. The BEnglish sparrow

syrinx had four pairs of muscles; tracheowlateralis, bronchos

trachealis brevisy and bronchialis posticus were absent,

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

present were tracheo-lateralis afd sterno-trachenlis,

Studies of the representative birds of the Icteridae
family resulted in the conclusion that the conditien of the
syrinx is not syfficiently comstant to be used as a taxonomic
character. ihether or not the condifion of the syrinx is

constant at the gemus level remained to be studied.



