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EVOLUTION OF THE AMPHIBIAN TYMPANIC EAR 
AND THE ORIGIN OF FROGS John R. Bolt* and 
R. Eric Lombard. Field Museum of Nat. 
Hist. and Univ. of Chicago, Chicago, IL. 

Recent anurans plus all but the most 
primitive temnospondyl labyrinthodont am? 
phibians are proposed as a monophy1etic 
taxon, based on shared derived characters 
of the stapes. These characters are: a 
straight ventral margin on the stapedial 
footplate; absence of processes from the 
stapes to the skull; a posterior notch 
in the footplate and an antero-posterior- 
ly compressed shaft. Within the temno- 
spondyls, the lower Permian dissorophoids 
are proposed as most closely related to 
Recent anurans, based on an interpreta? 
tion of the dissorophoid quadrate dorsal 
process and the anuran tympanic annulus 
as sequential steps in a character trans? 
formation. In anurans the tympanic annulus 
develops as an outgrowth of the quadrate 
just posterior to the jaw articulation-- 
a position equivalent to that of the uni? 
que process of the quadrate to which the 
tympanum attached in dissorophoids. The 
common otic features of anurans and tem? 
nospondyl s reinforce the concept of an 
"amphibian" type of tympanic ear as a uni? 
que structural complex with an origin 
separate from that (or those) of amniotes. 
Supported by NSF 80-02619. 

287 
ACOUSTICAL IMPEDANCE IN FROGS WITH AND 
WITHOUT TYMPANIC EARS. Alan P. Jaslow, 
Thomas E. Hetherington, and R. Eric 
Lombard. Univ. of Chicago, IL. 

Acoustical impedance was determined 
for Hyla cinerea and Atelopus chi riqui- 
ensis wi th an acoustical bridge. Measure? 
ments were made on the tympanum and 
shoulder in H_. cinerea, which has a well 
developed tympanum, middle ear cavity, 
and stapes. These were compared to mea? 
surements on the 1ateral head and shoulder 
of A^. chi riquiensi s, which lacks a tym? 
panum, middle ear cavity, and stapes. The 
acoustical bridge allows comparison in 
magnitude and phase angle between the 
sound wave (100-2000 Hz) projected to and 
reflected from a surface. Impedance magni? 
tude (IM) of H_. ci nerea tympana, A^. ch i r 1 - 
quiens i s lateral heads, and shoulders in 
both species, were generally similar 
throughout the frequency range. IM is 
highest at low frequencies peaki ng at 400 
Hz. It decreases between 400 and 1500 Hz 
and remains constant to 2000 Hz. H. ci n- 
erea tympana did show a decrease T^25%) 
between 800-1300 Hz. Supported by NIH 
Fellowship NS06833, NS06531 and NSF 
Grant DEB-8002619. 
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A SCANNING ELECTRON MICROSCOPE STUDY OF 
THE OLFACTORY EPITHELIUM IN MATURE AND 
AGING PLATYFISH (XIPHOPHORUS MACULATUS). 
Rachel Silverman, Martin P. Schreibman 
and Charlene L. Forest*. Biology, 
Brooklyn College, Brooklyn, N.Y. 11210 

The olfactory epithelium of mature 
platyfish is contained within a thin 
plate, approximately 0.3 mm2 in area. 
Radiating finger-like projections of 
ciliated sensory (neuro)epithelium are 
surrounded by a larger area of nonsensory 
tissue. The neuroepithelium consists 
mainly of two types of densely packed 
surface structures- long, thin cilial 
projections and ones which are thicker. 
The nonsensory epithelium displays an 
elaborate pattern of microridges. Mucus- 
producing goblet cells are located 
throughout this area. Light spherical 
patches, randomly distributed throughout 
the nonsensory epithelium, increase in 
concentration towards the periphery. 
With increasing age, degenerative changes 
are reflected by a decrease in the den? 
sity of neuroepithelial projections and 
by a breakdown in the structural uni- 
formity and arrangement of both sensory 
and nonsensory areas. 
(Supported by NIH-NIA, Grant #AG0 1938, 
and by a PSC-CUNY award to M.P.S.) 

289 
MOTOR INNERVATION OF THE PROJECTILE 
TONGUE OF PLETHODONTID SALAMANDERS. 
D. B. Wake and G. Roth. Univ. of Calif? 
ornia, Berkeley, and Univ. of Bremen. 

Motor innervation of the muscles 
related to mouth opening and tongue 
protraction and retraction in several 
species of plethodontid salamanders was 
studied by dissection and Palmgren 
serial sections, and by techniques 
using horseradish peroxidase. Nerves 
VII, IX, X,. and the first two spinal 
nerves were investigated. Peripheral 
pathways were determined, and motor 
nuclei were localized. A well defined 
nerve XI was discovered which has the 
essential features of the nerve of 
amniotes. Its motor nucleus is far 
posterior, near the ventral roots of 
spinal 2, but it leaves the cranium with 
IX and X. Ramus hyoglossus is formed by 
spinal 1; fibers of spinal 2 do not 
reach the tongue. Ramus communicans VII- 
IX,X contains motor fibers which exit 
the brain through the second root of the 
IX,X complex. The motor neurons re? 
sponsible for the very rapid mouth 
opening and tongue protraction (which 
involves VII, IX, and X and takes ca. 
10 msec.) are in very close proximity 
in the same motor nucleus, and they are 
relatively few in number. 
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