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Marcio N. Rodrigues?, Catarina N. Tivane? Rafael C. Carvalho?**, Gleidson B. Oliveira®,
Roberto S.B. Silva*, Carlos E. Ambrosio®, Moacir F. Oliveira* and Maria A. Miglino?
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The rhea (Rhea americana americana) is an american bird belonging to Ratite’s fami-
ly. Studies related to its morphology are still scarce. This study aims to describe the ma-
croscopic structures of the oropharyngeal cavity. Five heads (2 to 6 months old) formalin
preserved were anatomically dissected to expose the oropharynx. The oropharynx of the
rhea was “bell-shaped” composed by the maxillary and mandibular rhamphotheca. The
roof and floor presented two distinct regions different in colour of the mucosa. The rostral
region was pale pink contrasting to grey coloured caudal region. The median longitudinal
ridge extended rostrally from the apex of the choana to the tip of the beak in the roof and
it is clearly more prominent and rigid than the homolog in the floor that appeared thin
and stretched merely along the rostral portion of the regio interramalis. The floor was for-
med by the interramal region, (regio interramalis) tongue and laryngeal mound containing
glove-shaped glottis. This study confirmed the basic morphology of the oropharinx of the
rhea. However, important morphological information not previously described is highli-

ghted and contradictory information present in the literature is clarified.

INDEX TERMS: Morphology, oropharingeal cavity, Rhea.

RESUMO.- [Macroscopia da orofaringe de Ema.] A ema é
uma ave Americana pertencente a familia das Ratitas. Estu-
dos relacionados a sua morfologia sdo escassos. O objetivo
deste estudo foi descrever as estruturas macroscépicas da
cavidade orofaringea. Cinco cabecas (dois a seis meses de
idade) de emas fixadas em formol foram dissecadas para
a exposicdo da orofaringe. A orofaringe das emas apresen-
tou formato de “sino” composta pela ranfoteca maxilar e
mandibular. O teto e o assoalho apresentavam duas regioes
distintas com diferencas na coloracdo da mucosa. A regido
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rostral era rosa clara contrastando com a colorag¢ao cinza
da regido caudal. A linha longitudinal mediana se estendia
rostralmente do apice da coana ate a extremidade do bico
no teto e esta era bem proeminente e rigida quanto a mes-
ma estrutura no assoalho, esta apresentou-se estendida ao
longo da porgdo rostral da regido interramal. O assoalho
estava formado pela regido interramal, lingua, glote e carti-
lagens da laringe com formato de dedos de luvas. O estudo
confirma a morfologia basica da orofaringe das emas. En-
tretanto, importantes informacdes morfologicas ndo des-
critas anteriormente sdo destacadas e informacgdes contra-
ditérias presentes na literatura sao esclarecidas.

TERMOS DE INDEXAGAO: Morfologia, orofaringe, Rhea americana
americana.

INTRODUCTION

The rhea (Rhea Americana americana) belongs to the Ra-
tites Family, together with the Ostrich (Struthio camelus),
Emu (Dromaius novaehollandiae), Kiwi (Apteryx australis)
and Cassowary (Cassuaris casuarius). Among these species,
the Ostrich, Emu and Rhea are commercially important,
fact that supports the interest of scientist in studies rela-
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ted with these birds (Giannoni 1997, Sales et al. 2000, Mo-
rata 2004). In Giannoni (1997) studies differences in size
and height between ratites are emphasized. Fowler (1991)
reported the occurrence of different anatomical features
amongst rhea and other ratites. In Brasil three subspecies
of Rhea are founded. Rhea americana americana commonly
found at Northern, Southern, Center-west and North of Pa-
rand, Rhea americana intermédia, founded in Rio Grande do
Sul, Santa Catarina and South of Parana, and Rhea america-
na albescens, which is native from Southern of Mato Grosso
do Sul.

Adult and rhea chicks similarly to other ratites are al-
most vegetarian, but they can also eat small stones, insects
and small vertebrate, thus considered very important spe-
cie in the maintenance of the ecologic environment (Sick
1985, Mello 1987).

Despite fluctuations in the commercialization of native
wildlife, in Brazil, the sustainable development for conser-
vation of wild animals has been gained valuable significan-
ce as well as in other parts of the world. Thus, Brazil has
become one of the principal exporters of meat, skin and
feathers coming primarily from ostrich and emu industry.
Capybara (Hydrochoerus hydrochaeris), peccary (Tayassu),
paca (Cuniculus paca), broad-snouted caiman (Caiman lati-
rostris) and rhea are the privileged species that have been
commercially used for their meat (Morata 2004). Although,
rhea production has started around 1800, the captive bre-
eding of this specie is not given enough attention if com-
pared with ostrich farming (Sales et al. 2000). Thus, rhea
production is currently taking place with little information
that leads to improve production of this bird. This is par-
tly due to the paucity of meaningful morphological infor-
mation in the structure of the digestive tract (particularly
upper digestive tract) currently available.

In view of the lack of information regarding the gross
anatomical features of the upper digestive tract of the rhea,
this study provides a detailed description of the macrosco-
pic features of the oral cavity (including the tongue), and
pharynx (including the laryngeal mound) and compares
the results with published information on ratites and other
birds. The terminology used is that of Nomina Anatomica
Avium (Baumel et al. 1993).

MATERIALS AND METHODS

The heads of five young birds aged two to six months were used in
the present study. The specimens were collected immediately after
death by natural causes, in the Centre for Wild Animals Multipli-
cation (CEMAS), Rural Federal University of Semi Arid (UFERSA),
Mossord /RN, registered with IBAMA as scientific breeding under
number 1478912, and immersed in 10% buffered formaldehyde
for a minimum period of 48hours for complete preservation. All
management was done according to the indicated by the Ethical
Committee of UFERSA. The heads were then removed from the fi-
xative, rinsed in running tap water to remove excess of formalin,
and incised along one commissure of the mouth to expose the oro-
pharyngeal cavity. The macroscopical features were described and
digitally recorded using Sony MVC-CD500 digital camera (Sony
Corporation, Tokyo, Japan). Dried skulls and whole specimens of
the tongue, laryngeal mound, trachea and hyoid bone were utilized
to provide supporting evidence of the gross anatomical description.
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The nomenclature used for the identification of the structures
was based on the Handbook of avian anatomy: Nomina Anatomica
Avium edited by the International Committee on Avian Anatomi-
cal Nomenclature, World Association of Veterinary Anatomists
(1994).

RESULTS

Rostral boundaries of the oropharynx

The oropharyngeal cavity was bell-shaped (Fig.2) and
dorso-ventrally flattened, resulting in limited space wi-
thin the cavity when the beak was closed. No morphologi-
cal distinction could be made between the oral cavity and
the pharynx and both cavities formed a common chamber,
commonly called oropharynx.

The rostral part of the oropharynx (essentially repre-
senting the oral cavity) was bounded ventrally by the man-
dibular ramphotheca and dorsally by the maxillary ram-
photheca. The mandibular ramphotheca was a pale, creamy
colour and was clearly demarcated from the rest of the flo-
or of the oral cavity with which it was continuous. It exten-
ded bilaterally as a zone of cornified epithelium from the
angulus oris. The ramphotheca was of equal width where it
lay over the ramus of the mandible but widened rostrally to
form a plate-like trapezoidal fashion region above the man-
dibular rostrum (Rostrum mandibulae) (Fig.1B). A variable
number of fine, rostro-transversally oriented folds which
connect each other at median longitudinal ridge of the in-
terramal region (Regio interramalis) were observed (Fig.2),
whereas in the center of the region, immediately rostral to
the tongue, fine transverse, circular and oblique folds could

Fig.1.In A dorsal view of rhea upper beak, note the contribution of
the mid-dorsal plate of the external ramphotheca (star) of the
tomium of the upper beak. The nostrils (arrows) lying on the
dorsal surface of the maxillary rhamphotheca slightly before
merging in the skin of the forehead as indicated by the curved
arrows. In B ventral view of rhea upper beak, the arrows indi-
cate the arms of the mandible that widen rostrally forming a
plate-like trapezoidal fashion region (stars) on the mandibu-
lar rostrum (rostrum mandibulae).
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Fig.2. Gross anatomical features of the oropharynx of the Rhea.
The beak is divided into maxillary ramphotheca (asterisks)
and mandibular ramphotheca (stars). The roof of the oropha-
rynx is clearly divided in two regions: pale rostral component
(Rc) and darker caudal component (Cc). Note the median pa-
latine ridge (white arrows) dividing the roof in the midline
and the V-shaped choanae (C). The floor of the oropharynx
reveals the slightly folded interramal region (regio interrama-
lis) (IR) dominated by a thin median fold (arrow-head) merely
restricted to the rostral component (Rc). The caudal compo-
nent part contains the tongue (T) and the laryngeal mound
(Lm) housing the wide opened glottis (G). The mucosa cove-
ring the mound was relatively smooth in appearance and was
continuous caudally with the prominently folded mucosa of
the proximal oesophagus (PO).

be discerned. The raised, sharp edge tomium (Tomium
mandibulare) was apparent all along the lateral border of
the two thirds of mandibular rami. At the tip of the beak
the tomium was interrupted by the rostral termination of
the gonys, a midventral, thickened, plate-like trapezoidal
fashion component of the external ramphotheca which ex-
tended from the tip of the mandible to the skin forming the
rostral limit of the interramal region (Regio interramalis)
(Fig.1B). The gonys was supported by a broad thickening
of the bone on the ventral surface of the mandibular ros-
trum in the vicinity of the mandibular symphysis (Symphy-
sis mandibularis). The termination of the gonys effectively
formed the unguis or nail which was continuous with the
tomium. The mandibular gonys was 2,6cm long and width
of 0,5cm as mean values among animals. The remaining la-
teral surface of the mandibular ramphotheca caudal to the
tomium was smooth and rounded.

The maxillary ramphotheca was clearly demarcated
from the surrounding tissue as in the mandibular ram-
photheca. As in the latter, the tomium appeared along all
the way of the two thirds of the maxillary rhamphotheca.
The lateral margin of the short caudal maxillary rampho-
theca formed, as well as, in the mandibular rhamphotheca,
a rounded, cord-like structure which extended from the
one third of the rami to the corners of the mouth. At the
tip of the beak the tomium was interrupted by the rostral
termination of the culmen (a mid-dorsal plate of the exter-
nal ramphotheca which extended from the tip of the upper
beak to the skin of the forehead) (Fig.1A). This structure

(effectively the maxillary unguis or nail) was also conti-
nuous with the tomium laterally.

The culmen was 5,2cm long and width 0,9cm. [t was well
demonstrated that the rostral part of the maxillary tomium
and the maxillary unguis exhibited a higher profile than the
equivalent structures on the mandible. The rostral part of
the culmen was supported by a thickening of the dorsal tip
of the premaxillary bone providing further support that the
termination of the culmen formed a nail (unguis).

Roof of the oropharynx

The roof of the cavity demonstrated two regions (of ap-
proximately equal area) based on differences in the colour of
the mucosa. The demarcation of the two regions was abrupt
(Fig.3A). The mucosa of the rostral and rostro-lateral region
was pale pink, tightly stretched, and divided into two halves
by a prominent raised longitudinal mucosal ridge or fold,
the median palatine ridge (Ruga palatina mediana). This
structure extended rostrally from the apex of the choana
to the tip of the beak, ending against the unguis. At a point
approximately half way along the median ridge the mucosa
in this region displayed prominent transverse mucosal folds
which lie rostro-laterally towards the rampotheca (Fig.2).

Fig.3. Enlargement of the pharyngeal region (A) and enlarge-
ment of the tongue and laryngeal mound (B). In A the abrupt
changing (large arrows) of the color between the rostral and
caudal components. The choanae (keyway) containing the
entrance of the internal nares (white arrows) is separated
by a prominent median ridge (white star). The caudal part
of the oropharyngeal roof shows the discrete opening of the
infudibular cleft (arrowhead) from which a crater-like de-
pression subdivides the caudal portion of pharyngeal mucosa
into two mucosal folds (PF). Note the two discrete openings
(black arrows) dorsomedially in the PF immediately before
merging lightly with the mucosa of the proximal oesophagus.
In B observe the horseshoe-shaped tongue (T) and laryngeal
mound (Lm) illustrating the typical glove-shaped appearance
of this region. Note the caudally directed papillae at the base
(arrowheads) and the two pit-like structures in the apex of the
tongue. The prominent lips of the glottis (star) connect each
other in the midline caudally. Note the stretched nature of the
undersized mucosa between the tongue and entrance of the
glottis (asterisks) and the two major mucosal fold (white ar-
rows) surrounding the glottis continuous caudally with the
oesophageal mucosa.
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The mucosa of the caudal and caudo-medial region
surrounding the choana and the opening of Eustachian
tubes was pale grey coloured, with a sponge-like texture.
When viewed from beneath, the choana formed a inverted
V-shaped depression (with the apex of the V facing ros-
trally), subdivided along the midline by a prominent mu-
cosal ridge. The ridge was deeper rostrally where it inser-
ted arrowhead-like into the apex of the choana. It became
shallower caudally where it weakens just before the rostral
boundary of the infundibular cleft. At the lateral borders
of the choana lay the openings of the internal nares, each
demarcated dorso-medially by a low mucosal ridge (Fig.2
and 3A).

Caudal to the choana was the median infundibular cleft
(Rima infundibuli) which represented the opening to the
pharynx of the left and right Eustachian tubes opening. The
infundibular cleft extended from a crater-like depression
lying caudal to the crescent-shaped ridge of the choana
(described above). Caudally to the opening of the Eusta-
chian tubes, the mucosa was subdivided into two pharyn-
geal folds. These folds presented in the dorsomedial aspect
two discrete openings, and ventro-caudally a shallow re-
cess continuous with the oesophageal mucosa (Fig.2 and
3A). The thickened nature of the mucosa in this region was
probably due to the presence of numerous, well-developed
mucous-producing glands. The openings of these glands
could be seen as small pit-like depressions throughout the
surface of this region.

Floor of the oropharynx

The floor of the oropharynx was formed by the interra-
mal region (Regio interramalis), the tongue and the laryn-
geal mound (Fig.2). The triangular interramal region (Re-
gio interralamis) was accommodated between the rami of
the mandible and formed the floor of the oral cavity rostral
to the tongue. It extended bilaterally around both the ton-
gue and the laryngeal mound, eventually merging caudally
with the oesophageal mucosa. The mucosa of this region
displayed two components based on differences in colour.
The largest component was a pale pink colour and occupied
the rostral and rostro-lateral aspects of the oral cavity. The
smaller pale grey component (darker) occupied a limited
area in the immediate vicinity of the tongue, both rostrally
and laterally (Fig.2), curved around the laryngeal mound,
and represented that part of the interramal region (Regio
interramalis) that merged with the oesophageal mucosa.

The entire interramal region (regio interramalis) was
characterised by a softly folded mucosa, the most obvious
of these was one which surrounds the laryngeal mound (in
each side) and the tongue towards the oesophagus. In simi-
lar fashion to that of the median palatine ridge, the midli-
ne fold in the floor of the oropharynx continued rostrally,
effectively dividing the ramphotheca covering the man-
dibular rostrum into two halves before narrowing to ter-
minate against the mandibular unguis. Unlike the median
palatine ridge, the median fold was fleshy in nature and
displayed vertical pattern merely restricted to the rostral
part of the rostral component (Fig.2).

One additional set of folds were observed to originate
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from the floor of the pharynx on either side of the laryngeal
mound. Each set consisted of approximately two longitudi-
nal folds, the largest of which was laterally positioned and
emanated from the caudo-lateral borders of the tongue. Al-
though most of the smaller folds in this region were longi-
tudinally oriented, numerous oblique and transverse folds
were observed to link each other branched mainly in the
rostral aspect of the tongue and in the interramal region
(Regio interramalis). The most medially positioned folds
branched circularly surround the laryngeal mound, and
extended from the caudal and caudo-lateral aspects of the
body of the tongue, coursing around the laryngeal mound
to merge with the criss-crossing folds of the widened por-
tion of the proximal oesophagus. (Fig.2 and 3B).

The Rhea tongue was a small, fusiform, horseshoe-sha-
ped structure that lay approximately in the middle of the
floor of the oropharynx. It was grey color and had a firm
texture in the specimens studied. From the blunt apex the
body widened caudally forming two short arms, each of
which terminated in an elongated, rounded tip suggestive
of a double-shaped papilla (Figs. 2 and 3). Each double-sha-
ped papilla was superimposed to each other by a median
fissure which gives it a sandwich appearance. The base of
the tongue lay relatively closed from the entrance of the la-
rynx (glottis) and the stretched mucosa between the two
structures demonstrated a number of transversal folds
(Figs. 2 and 3B). Whether this region represented the root
of the tongue was morphologically difficult to determine.
With the beak closed the tongue fitted against the pale grey
mucosa around the rostral aspect of the choana. The flat-
tened, thickened nature of the tongue resulted in the for-
mation of dorsal and ventral surfaces and lateral borders.
All the tongue displayed a subtle, spotted appearance (Fig.
3B). Each rounded unit (spot) contained a centrally posi-
tioned opening presumably representing the duct of large
mucus-producing glandular units situated in the mucosa.

The dorsal surface of the tongue presented at the tip of
the organ two pit-like structures firm in texture but light
in color resembling cartilage. Midsagitally sections of the
tongue revealed that it was composed by muscle and carti-
lage. The cartilage lies all the way of the body of the organ
and began at the half way of the tongue to the tip of it. The
ventral aspect of the tongue was attached to the floor of the
oropharynx by numerous mucosal folds. No frenulum (Fre-
nulum linguae) was observed. It was seen that the smooth
mucosa of the ventral tongue replaces the frenulum and
displayed numerous folds with branched longitudinal fol-
ds being particularly more obvious along the lateral edges
(Fig.3B). It was also clear from median sections that the
body of the tongue was supported by cartilaginous part of
the hyoid bone whereas the root was supported by the os-
sified part of the body of the larynx.

A short distance from the base of the tongue was the
laryngeal mound, a raised oval in the center and a glove-
-shaped structure which occupied the caudal third of the
floor of the oropharyngeal cavity. It was related rostrally to
the base of the tongue and caudally to the oesophagus. The
more rostral glove-shaped portion of the mound, housed
the glottis, a wide opened structure exhibiting a U-shaped
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fashion, with the arms of the U directed rostro-laterally
(Fig.2 and 3B). The rim of the glottis was demarcated by
two prominent mucosal ridges or lips which were elevated
above the surface of the mound. The lips meet at the base of
the glottis, leaving a depression-like fissure between them
(Fig.2 and 3B). When the beak was closed, the glottis was
perfectly aligned with the common openings of the choana
in the caudal region of the roof of the oropharynx.

The rostral portion of the mound housing the glottis
was inclined in a dorso-rostral direction (Fig.2 and 3). The
caudo-medial glove-shaped structure appeared to form a
paired structure, where subtle grooves could be discerned
between the projections (Fig.2 and 3B). Those projections
were bulbous in nature with intervening grooves giving
them the appearance of papillae (Fig. 3B). The more caudal
aspect of the laryngeal mound was structurally simple and
presented a slight recess before continuing as oesophageal
mucosa.

DISCUSSION

General features

The classical descriptions of the avian oral and pharyn-
geal cavities previously described (Goppert 1903, Farner
& King 1972, McLelland 1979, 1993, Bezuidenhout 1999)
are similar to those verified in the rhea. As noted in the re-
sults, no obvious morphological distinction could be made
between the oral cavity and the pharynx and both cavities
formed a common chamber. This situation apparently oc-
curs in most avian species due to the absence of a soft pa-
late and oropharyngeal isthmus (McLelland 1979, 1993).
However, Zweers et al. (1977) described a margin betwe-
en both cavities at the level of the caudal lingual papillae
in the mallard. It has been reported by Gussekloo (2006)
that in ratites although the ramphotheca forms the rim of
the oral cavity it “shows very little adaptation and the rims
are relatively rounded and blunted”. Such statement differ
from those found by us, where it was observed that only
the most rostral component of both the mandibular and
maxillary ramphotheca possess a raised, sharp edge, the
tomium located along the lateral border, whereas the cau-
dal aspect of the ramphotheca was smooth and rounded.
Similar characteristics were also observed by Crole & Soley
(2010) in emu (Dromaius novaehollandiae). However, the
existence of this structural adaptation would lend support
to the observation that rhea generally inclines the head and
use their large beaks to tear off plant material during fee-
ding (personal observation - M.E. Oliveira, 2009). The dis-
tinct difference in width observed between the mandibular
and maxillary ramphotheca has been illustrated in the rhea
(Gussekloo & Bout 2005).

Roof of the oropharynx

The roof of the oropharynx exhibited the basic features
previously described and illustrated in many species of bir-
ds (McLelland 1979).

Although had been demonstrated in various avian spe-
cies, that the mucosa of the palate frequently forms late-
ral, median and intermediate ridges (McLelland 1979), the
mucosa of the palate in the rhea formed a single median

longitudinal ridge (Ruga palatina mediana) which exten-
ded the length of the palate rostral to the tip of the choana.
This result corroborate with those reported by Gussekloo
& Bout (2005) and Gussekloo (2006) in the rhea, by Tivane
(2011) in the ostrich, and by Crole & Soley ( 2010) in the
emu. Different to what have been demonstrated by these
authors and from those found by us, Tadjalli et al. (2008)
described this structure in the ostrich as “median longitu-
dinal mucosal fold".

As illustrated by Gussekloo & Bout (2005) and confir-
med in the present study, the choana in the rhea is very
short and restricted to the caudal aspect of the palate, a fe-
ature shared with ostrich (Tivane 2011), emu (Crole & So-
ley 2010) and few other species such as herons and ducks
(McLelland 1979). Therefore, contrarily the ostrich choana
which presents a double layer-structure, the rhea choana is
demarcated dorso-medially by a single low mucosal ridge.
The illustration of the oropharynx of the rhea provided by
Gussekloo & Bout (2005) supports this evidence.

Likewise, as determined in the present study, the cau-
dally directed papillae that reportedly form a typical fea-
ture of the palate and roof of the pharynx in many avian
species (Goppert1903, McLelland 1979) are totally absent
in the rhea (Gussekloo & Bout 2005).

The remarkable finding of the present study was the
division of the palate into two distinct regions based on di-
fferences in the color of the mucosa. This finding seems to
approach to the illustration of the ostrich oropharynx by
Goppert (1903) which also appears to indicate this regional
differentiation. However, histological results of this region
in the ostrich revealed that this distinction was due to the
presence of mucus-secreting glands in the darker region
surrounding the choana and extending onto the pharynge-
al folds (Tivane 2011). Reverse situation was described by
Crole & Soley (2010) in the emu. The authors observed pig-
mented area in the rostral region while the non-pigmented
region was confined to the caudal part of the oropharynx.

The most obvious features of the pharynx observed in
this study were the presence of two pharyngeal folds se-
parated by a deeper median sulcus which originates in a
short pharyngeal cleft (Rima infundibuli). Such data are di-
fferent by those found in the ostrich by Tivane (2011) and
in the emu (Crole & Soley 2010). The pharyngeal cleft was
described as a median longitudinal fissure which connects
the infundibulum (into which the common Eustachian tu-
bes [Tubae auditivae] opening) to the pharynx (McLelland
1979, 1993). The observation that the auditory tubes open
independently into the infundibulum in ratites, contrarily
the mentioned opening via a common tube in the chicken
and dove (McLelland 1993) was not confirmed in the pre-
sent study.

It has been reported that the region around the pha-
ryngeal folds in the ostrich (Tivane 2011) and in the emu
(Crole & Soley 2010) were seen to overlap in the midline
and that these structures contained mucus-secreting glan-
ds and masses of lymphoid tissue, thus constituting pha-
ryngeal tonsils (McLelland (1979). Additionally, the latter
states that these structures make “a sharp boundary with
the oesophagus”. Such statement was fully supported by Ti-
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vane (2011) and Crole & Soley (2010) studies respectively,
but differ from ours where it was seen that the pharyngeal
folds do not overlap and form caudally a shallow recess be-
fore merging with the tissue of the proximal oesophagus.

Floor of the oropharynx

This study demonstrated that the floor of the oropha-
rynx of the rhea consisted of three components, the in-
terramal region (Regio interramalis), the tongue and the
laryngeal mound (Mons laryngealis). The interramal re-
gion (Regio interramalis) has previously been mentioned
or illustrated in the ostrich (Goppert 1903, Bezuidenhout
1999, Tivane 2011) and in the emu (Crole & Soley 2010).
Similarly to Gussekloo & Bout (2005) and Gussekloo
(2006) studies, we noticed that this region was slightly fol-
ded, with the most prominent feature being a single large
median mucosal fold that effectively divided only the ros-
tral part (pale pink in color) of the interramal region (Re-
gio interramalis) into two halves. It has been suggested by
Gussekloo & Bout (2005) studies and supported by Tivane
(2011) and Crole & Soley (2010), that the folded nature of
the mucosa of the interramal region (Regio interramalis) in
the referred species of ratites, would indicate that this re-
gion can be distended to accommodate the accumulation
of food and/or water in the oral cavity prior to deglutition.

This study confirmed the basic observation by previous
authors (Faraggiana 1933, Cho et al. 1984, Fowler 1991,
Bezuidenhout 1999, Rodrigues 2012) that the rhea tongue
is dark coloured small, triangular or V-shaped, and has a
flat rigid appearance. Although flat, the surface of the rhea
tongue has a spotted appearance. Were believed that this
appearance was apparently due to the presence of large
mucus-producing glands located just beneath the surface
as reported (Faraggiana 1933, Tivane 2011, Crole & Soley
2009, Rodrigues 2012).

The present work also confirmed the observations of
Rodrigues, 2012 who observed that the caudal aspect of the
body of the tongue tapered bilaterally to form papillae-like
extensions made of cartilage. However, although lingual
papillae in the tongue of various avian species had been
reported (Goppert 1903, Gardner 1926, 1927, McLelland
1979, Kobayashi et al. 1998, Nickel et al. 1977), the presen-
ce of this structure in ratites is unclear and generates con-
tradictory information. Gadow (1879) assumed that the
small caudally directed points on the lateral edges of cas-
sowary tongue would represent lingual papillae. Gussekloo
(2006) notes that in ratites “only the papillae behind the la-
rynx (papillae pharyngis caudoventrales) are clearly recog-
nizable”, whereas Tomlinson (2000), referring on the role
of the ratite tongue in pushing a food bolus from the pha-
rynx to the oesophagus, states that “The tongue is therefore
very short and relatively broad without clear adaptations
other than the papillae linguae caudales which plays a role
in stabilizing the food bolus during the final transport into
the oesophagus.” The structures observed in specimens of
the rhea tongue certainly resemble papillae (caudal lingual
papillae) and it would appear to be the lingual papillae des-
cribed by Gussekloo & Bout (2005) and Rodrigues (2012)
in the rhea (Rhea americana americana) tongue.
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The flatened rigid appearance of the rhea tongue has pre-
viously been described by Rodrigues (2012), and it was
confirmed in the present study. The laryngeal mound (Mons
laryngealis) in avian species is a raised structure lying im-
mediately caudal to the tongue which carries on its rostral
aspect the glottis (McLelland 1979). Similar to most bird
species, the laryngeal mound in the rhea was situated very
close to the base of the tongue with only a small stretched
band of tissue lying between the two structures (McLelland
1979).

In the rhea the part of the mound carrying the glottis
was oval in the center and a glove-shaped structure. The
glottis typically lay directly opposite the caudal aspect of
the choana as described in many avian species (McLelland
1979), and in the ostrich (Tivane 2011). It has been well
documented that in most species of birds papillae are
found in the oropharynx at the edges of the choana, the
base of the tongue, and caudal to the larynx and infundi-
bular cleft (Goppert 1903, McLelland 1979, Gussekloo
2006). Based in the Gussekloo (2006) illustrations in the
rhea where the author named the papillae at the base of
the larynx as Papillae pharyngis caudoventrales, we can
suggest that the small projections observed in the caudal
part of the glottis of the rhea can be viewed as pharynge-
al papillae. Therefore, the illustrations of Tivane (2011)
and Rodrigues (2012) seem to support the evidence that
ratites oropharynx is generally weakly equipped with
papillae. The results obtained from the present study in-
dicate structural similarities between the rhea oropha-
rynx and other birds and leads to the conclusion that the
morphological features of the oropharyngeal cavity of the
rhea are typically similar to those described in many avian
species in general. Additionally, important morphological
information not previously described is highlighted in or-
der to support other studies of these birds particularly in
respect of nutrition and health.
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