Evolutionary changes of locomotion and feeding
in great sea cows : a functional morphological
approach in the Hydrodamalinae
(Sirenia:Dugongidae)
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Purpose of this thesis, the evolutional changes in the function of the jaw,
mobility of the neck, forelimbs and vertebral column in Hydrodamalinae
(Sirenia: Dugongidae) is examined on the basis of comparison with the fossil ‘
skeletons, the myological and osteological knowledges of living sirenians. A
evolutional change of the skeletal morphology is explained as a result of the
comparison of the skull, thorax, scapula concerned with masticating, raising
and lateral bending of head, movements of forelimbs and vertebral column in
Hydrodamalinae. Also a evolutional change of movements of masticating, neck,
forelimbs and vertebral column is found clearly in consequence of the
consideration of the above skeletal features of Hydrodamalinae from functional
morphology. The following distinctive movements of feeding and locomotion in
Hydrodamalinae are described. The low spinous process of the middle part of
the thoracic vertebrae in Hydrodamalinae indicate that the epaxial muscle are
. less developed, and therefore that the mobility of the vertebral column is gentle.
Also the increase in body size and oblong cross section of the thorax denote that
they might have less developed their abilities to dive and to swim. They might
have been swimming in a calm environment. They may have been restricted in
their diet, to only algae, because of the reduction of teeth. Ventrally broadened
pterygoid process and thicker lateral flange of supraoccipital indicate that the
pterygoid muscle and the semispinals capitis muscle had been developed.
Therefore, there is a possibility that in Hydrodamalinae, holding function of
their rostra and raising head function of the neck might have been developed.
So they might have been holding algae, tearing it off and swallowing. As a
consequence of cladistic and phylogenetic analysis, there may have been a
unique evolution from Dusisiren dewana to Dusisiren takasatensis and to
Hydrodamalis cuestae, while the former two species retained their small size.
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ARMXDOBHIE, FHE Fu¥~Y 2## Hydrodamalinae (Sirenia:
Dugongidae) Dk & EAEBEDEMICH S BLEALHITE L THS. Z0k
e Fuf<l RER (INF = A X2y Dusisiren jordani, ¥<HZ FA A%
=2V Dusisiren dewana, 7 A Y% B4 s A ¥ =7 Dusisiren takasatensis, 2 TR
F WA ¥ 2y Hydrodamalis cuestae, % %% U5 A ¥ =2y Hydrodamalis spissa,
77 =34 X2V Hydrodamalis gigas) Li#% 7T BVWCIHE, SBEHOMih,
AR & R HEERNC BT 5 B 2 BT B L, T ORBCBRARFOTROE
BEAR, BHoMmREML THERESNTER L.

BIE, B2RETRHEFAOHRRLHEAL, AFRDOEN, SOLFRTHIE
BAROERL EH, REMERESLBHL, FOHR - MBRICHET 3 FERE2 R,

% 3ETIIBRANES, V2 I Dugong dugon & <+ F +— Trichechus manatus
BREBIZEBNT, MEOCEBRSITBOBRREIOBVERBLEEBER, HIoys
DEHE L EREHOETABROBE, SOBECHT 58, BROBNER, B
BEOFBELBLEFOLGHOILSITEVEH B - LR, £, Padr ik
LT IEEOER, REOERL SICHTHEEL k.

FBAETE, BFBOBRBRBIC OV TEMEREROELABZR L £ CHREEL T,
SERIINT BORE SOLRR L—ROFEERRL, WEElsiTsTRE
LIRABITH O AKRBEF A ATE 2 CKRELF~EIGT 5 P CUBOBMEDCEL, 4
BALO%GEE, WHRORL, BB LEAFTOSE, BB YORENEELEEL
t:&%ﬁbt.%LTEK%ﬁhkkﬁ#@%@&%ﬁ?ﬁmbttknﬁvUx
BRHZ, 2F0OKREL, , BEOBRL - WREPERLELEHD 2 LR~k

BSETIE, b Fud~) REROEE, FHEDBOMH, alk FHOESHICETS
B, BT, BN, FRERYOBBEELOF 7S CTHBLESER, O/
LK, THERLEESORLZELTE. TREBEOESEL, ERE, BEOX
Bk, HERBOM/ME P —EOELLAHB LALLM LE. Zhbd
OBBRBEBEHEHIE Fo ¥~ ) AEROHERBICBWTEERBEICZE L Y
BTz,

FEOETIE, LEOE Fu¥ < AEROEREEOKFEIC SV TS
BREMAIHER, WEES, FRBOBE, filks I OEREs PicHB gl
KHESBURHDZEEZHALMILE (H). Zot Fu¥< ) RBEROBERZEIX I
DNTUTIZRRS. & Fuf <) RO PN EHECBKEREMEN - it EHo
REFBNDILERL TS, ZOROBEEOB X NIBR01THS. OoXE4L, B
HOBBTEHORRAEARIEK - TRENBHE ¥ BEET, BOPRBETHKNT
WizTHhbHH. HOMNEHERPOEBROLOFIRENT-AELLTOEM, L
V. BANCER SRRER, LH#BEEFOENMIBOESIRIEM & EElG A REL
TWBZLERL, EFad~ ) RERIIYEMOIT Steilits, BL 5T e RE
LIieREER 5 5. £0k®d, b FoF <) REFHIEZIRESR, 5IX bV FERA
ARETHAS. REMZRNPORKEFII2=— s Rk, Y~TEZFXA DL X2y
BOETAST B P IA X2 D ERTI AT A X2 TICELHECH 2 HFiXB/ME
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Taxa Dusisiren Hydrodamalis

Function D j Dd Dz He Hs Heg
Mastication by RS——— WW X seeewe
teeth
Jaw action by e SR SEm WS W weS wmE wEm Wb esces
temporalis and
masseter
Holding of rostra, Seccor NN I HER NER WE TN S EEEEEGMERERER
by pterygoid and
masseter

Lateral bending of | weesmsi  w— ——.O.'Q.'..Q..IOlDQ;IQ.

head, by splenius

Elevationof head, | sssescssccsccmm ma s 2 ————
by semispinalis
capitis
Depression head, | svvoevesecccccimm wm 5 2 me—e—
by longus capitis
Spinal undulation cvsesspvsveene g 4 sseee
Abducting by del- v

n—— - soscee
toideus

K tFred<) RBROTH, HEBOBN, Bk FEESCHESTIHLEORE
Ik SERE DR L.
D. j. : Dusisiren jordani, D.d. : Dusisiren dewana, D.t : Dusisiren takasatensis,
H c : Hydrodamalis cuestae, Hs. : Hydrodamalis spissa, H g : Hydrodamalis gigas
REOBRPE ; w— 00, e == [, cecces FGUY, coeene EBHIZH.
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THEE. BFE, MEOSHEEEL DX 79 THB LR, B> —20Br b3 b, $it.
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