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Presumption on the Mechanism of Sound Reception Comparing with Shapes
of Mandible and Stranding for the Toothed Whales

Nozomi Kurinara”', Takashi Koo and Akira TAKEMURA

Some species of the toothed whales have been happened to strand in a group. It is consid-

ered that their failure in echolocation is one of the reasons why they strand. As it has been con-

sidered that the lower jaw is a route of sound to ear, the shapes of mandibles on 16 species were

investigated in relation to their stranding records and characteristics of sonar signals. In result,

the shapes of mandible were not related clearly with characteristics of sonar signal. The number

and position of foramen mentales, the number and interval of tooth and the angle made by

right and left mandible were not also related with stranding. While, the species stranded often

tend to have the later half of mandibles which the relative growth is larger than that of the

species which have not been stranded. If the stranding is led from the failure in echolocation,

the higher later half of mandible might be an inconvenient for conducting the sound to ear.

Key Words: 0 0 Mandible, 0O Morphology, OO OOOO0O0O Stranding,
00000 Toothed Whales, 00 OO0OOOOO Echolocation
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Table 1. Number of specimens used in this study

Family Species No.
Delphinidae Stenella attenuata 8
Stenella coeruleoalba 7

Stenella longirostris 12

L agenorhynchus obliquidens 7

Delphinus delphis 12

Steno bredanensis 4

Tursiops truncatus 8

Lissodelphis borealis 9

Peponocephala electra 11

Globicephala macrorhynchus 14

Grampus griseus 4

Pseudorca crassidens 4

Phocoenidae Phocoena phocoena 4
Neophocaena phocaenoides 10

Platanistidae Platanista gangetica 10
Pontopoliidae Pontoporia blainvillei 12
Total 136

(CO00000000 Platanista gangetica) 000000
000000000 (DD0DOoO0oOoooog Pontoporia
blainvillet) OOCOOOOO (TableO)d
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Fig. 1 Measured regions.

ML, O Mandibular length

ML, O Length from tip of mandible to anterior edge of fo-
ramina mentale

MH, O Mandibular height at quarter point from tip of
mandible

MH., O Mandibular height at half point from tip of mandible

MH; O Mandibular height at three fourth point from tip of
mandible

MH, O Mandibular maximum height

DF., O Distance from tip of mandible to each foramen
mentale

DA, O Distance from tip of mandible to each center point
of alveolus

DAL O Dental arch length

LL O Length of lower jaw

0. 0O Distance from posterior edge of lower jaw to inflec-
tion point of mandible

LS O Length of symphysis mandibulae

W, 0O Width of lower jaw

W, 0O Width of tip of mandible

W, O Distance from inflection point of mandible to center
line
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Table 2. Morphological groupage by regression coefficient test (p<0.05) for
height of the first half of mandible

Relative growth velocity of mandibular height to length

_ Larger

Smaller .

Mandibular height at quarter point from tip of mandible

(0.0470~)

(~0.0469)

>

Larger

Smaller

mandibular height to mandibular length

<
<

L. obliguidens

7. truncatus

P. electra

G. macrorhynchus
G. griseus

P. crassidens

P. phocoena

N, phocaenoides

e
(=]

2

5 Mandibular (0.0832~)
g height at

F half point

é from tip of

o0 mandible

o

=

5

o

]

x

S. attenuata
S. coeruleoalba

S. longirostris
D. delphis

(0.0335~0.0831) S. bredanensis
L. borealis
P, gangetica 4
(~0.0334) P. blainvillei 6

. Numbers in parentheses were regression coefficients.
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Table 3. Morphological groupage by regression coefficient test (p<0.05) for height of the latter half of mandible
Relative growth velocity of mandibular width to length
Larger Smaller >
Mandibular height at three fourth point from tip of mandible
5 (0.2208~) (0.1281~0.2207) (0.0966~0.1280) (~0.0965)
Fnl = 5“ P. electra 7. truncatus L. obliquidens
S oz 'lé; o G. macrorhynchus
T 223 0.2216~) |G griseus
s < 5 Mandibular P. phocoena
5 8 3 maximum N. phocaenoides 1 2 4 7
H 2 2 height ~ P. crassidens S. attenuata S. bredanensis
2 g g8 (0.1585~0.2215) 3 |8 coeruleoalba 5 8 11
T = o @ ~ D. delphis S. longirostris L. borealis
T4 (01075~0.1584) 6 9 12 |P. gangetica 14
v (~0.1074) 10 13 15 |P. blainvillei 16
Numbers in parentheses were regression coefficients.
Table 4. Morphological groupage by regression coefficient test (p<0.05) for the
mandible
Relative growth velocity of mandibular height to mandibular length
Larger Smaller
Height of the first half of mandible
1 2 3 4 5 6
E“ P. electrax
+ 2 G. macrorhynchus*
= 5 1 |G griseus*
< ) P. phocoena
s = N._phocaenoides
2 S| 2 | 7. truncatus*
< E 3 |P. crassidens¥*
£ S5 ©) 4 |L. obliquidens*
« to =
o o © S. attenuata
> 2 <5
<l » S. coeruleoalba*
o w 2 7
o 3 =
¢ =2 ol 8 S. bredanensis
5 & S 9 D. delphis
ZE 510
@ 3 211
.HZJ B 12 S. longirostris
k] T3
& B L. borealis
2 14 e .
£ . gangetica
7] 15
Y 16 P blainvilles
Numbers were given by Table 2, 3.
* ; species of mass stranding
Table 5. Morphological groupage by regression coefficient test (p<0.05) for foramina mandibulae

Relative growth velocity of heig

of foramina mandibu

to mandibular lengt

Larger

Smaller

<

Relative growth velocity of length of foramina mandibulae to maudibular length

Larger

Smaller

S. coeruleoalba*

1a'el,
Length of foramina mandibulae
(0.3764~) (0.2270~0.3763) | (0.1485~0.2269) (~0.1484)
P electra¥* 7. truncatus* L. obliquidens*
G. merorhynchus¥
(0.2216~) G. griseus*
Height of P. phocoena
foramina N. phocaenoides
mandibulae (0.1585~0.0.2215) P. crassidens* S. attenuata S. bredanensis

(0.1075~0.1584)

L. borealis

S. longirostris
D. delphis

P. gangetica

(~0.1074)

P. blainville/

Numbers in parentheses were regression coefficients.
* ; species of mass stranding
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Table 6. Groupage by regression coefficient test (p<0.05) for mor-
phology of mandibles at coronal aspect

Relative growth velocity of width to length of lower jaw

Larger

Smaller

«—= S
Width of lower jaw
(0.6711~) (0.3230~0.6710) | (0.2623~0.3229) (~0.2622)
G. macrorhynchus¥* | 8. attenuata S. coerulecalba* P. blainvillei
G. griseus¥ S. fongirostris D. delphis

P. crassidens*
P. phocoena

L. obliquidens*
T. truncatus*

L. borealis

P. electra*

N. phocaenoides

S. bredanensis
P. gangetica

Numbers in parentheses were regression coefficients.

* ; species of mass stranding
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