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Evolution of the North Pacific Sirenia (Hydrodamalinae) and their
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Abstract. Since 1965, thirty-five sirenian fossils have been found in Japan. Most are classified in the subfamily
Hydrodamalinae. The Hydrodamalinae includes two genera, Dusisiren (Early Miocene - Late Miocene) and
Hydrodamalis (Late Miocene - Recent). Dusisiren was 4 to 5m in body length and had functional teeth, whereas
Hydrodamalis attained a body length of over 7m and was edentulous. Shift of these characters in this lineage
was assumed to be adaptation to cold temperatures. However, species of Dusisiren inhabited both sides of the
North Pacific Ocean at the low stand of Late Miocene (ca 11 Ma) sea levels under extremely cool conditions.
It is assumed that the loss of functional teeth and enlargement of body size took place after severe climatic
cooling. These dramatic changes in the hydrodamalines suggest the possibility that environmental changes
influenced marine vegetation such as seaweed and sea grass. As a result the Hydrodamalinae changed the types,
methods, and amount of food that they consumed. These changes were directly connected to the enlargement of
body size and loss of functional teeth.

Sirenia must feed during migration, judging from their physiological and functional abilities. Sea algae or
seaweed grows abundantly in the shallower (less than 10m) waters that sunlight can penetrate. The opening and
closing of seaways and straits related to fluctuations of sea level due to global climatic changes affected the
availability of shallow and coastal waters indispensable in the radiation and distribution of sirenians. The migration
of hydrodamalines from the eastern North Pacific to the west appears to have occurred when the shallow coastal
waters were continuous along the Aleutian Islands because of the lowering of sea level associated with beginning

of cooling in Middle Miocene time.
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Fig. 1 Lineage of the subfamily hydrodamalinae.
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Fig. 2. Radiation of the North Pacific Sirenia with a change of sea-level.

U 72 Hydrodamalis & 3BT % . Hydrodamalis J& D HELIZ,
JERHEHRI TIE 8 MaD H. cuestae (SDSNH22655), I
TIEAD LI A5 Ma DH. spissa (TMNH0001) 12fEE
N5, ALK FEFEOFIKITIT 8 ~ 2Ma O EW I 7z > TH.
cuestae DMER L 7c & ENTEY (Domning and Furusawa,
1995), ZOME—MEAERLIZET 5L, Akt
BN TIEALKRFEFE D K PG TRUE ZFE D Hydrodamalis J& (R
WD H. cuestae, ViIBD H. spissa) PFELTEZ LT 5,
CNZEHIT D0 L OO L LTk, SEF DA ORI
fBictkE S WgE LA o TR—=Y v 7, 7Y a—v ¥y
B B D EHEIR AT 72V Hydrodamalis J& 2 HIEE) 722 [
BRI Z 5722 b BAHLNDN, WL TS, 20
MBI ICIE S B 72 2R O BEH & BRI D FEM 22 AT 703
WHHETHS. 200348 H, FLIET & iitdL D B o
EERFHETRE 0 DU REN L. 2 ORI, JEK
SERETESR & LTI T O HEIHEE O Hydrodamalis J& & 5L
LD s, ThLOREELMINTLEHERFNRNY
LR D AR E V. FEIREL B, EHERICONWT

20054 3 H

%, BIERAEFTHY, TOBREFHF- CTHlBRETS.
FHHICIEN D &, Hydrodamalis J& O B HHHEALRSEHE O
FERNCER L, dbifEn o 88, FIE, MANLLIEEN
FN1ETOOERPER SN TVWS (Tablel). L7zh3->
T, AT FEF N IIAIN I E T Hydrodamalis J& 5353 4
BIRFI2Z &3birs, BMEHHPOBAICT TS,
B EODHIN=Y V7R L VT Y a—2 v VEIBPE
ISR B, ALK ORA D B0 ) 7 v
=T HOMWED 551 & LT S8 E (USNM 23211) LL
SMTH. gigas & FIE S VDAL (Jones, 1967). T4
bOWFHINTNL, ATT—hA X2V (H gigas) &
HNVEENICET Db 0L LTHEHESNTEY (Table 1),
PRI N & =) o ZHEIER D O AL HEE, A S,
TFHEVRNC D TEB RBREEICHEIS U 72 Hydrodamalis J& 3 E
BLTWeZ EBbnrsd,

AERFEFE DRI L 2R S 2D < DD HE
b b DR, SHARPGOELRENREND 2 FRIRITEN
TWbDEEZ S, Rz, THE TlTdb NS EH
BIDI2NTE H A & OWFFEDOER PSRN S D,

Hydrodamalinae Mt & IR

AT RGBT DLk, S L iR E o T,
Hydrodamalinae /ZME—FEm R KUEICAER L I 7 —TTh
5. ARREIIALRE TR A, 17T4141C_— 1 v 7
THEEPHERSNEI EBRZOEFEEEZHLPICLEE 5
FTholze, 20, IERFFEOHIKTH DKk 5%
S OEEDPFERBEISNDH, £ ORH &R~ ITH
LT ENTETLD, BRRRESDOBEIBFRITOWTIE
F ORI Z SO LT o TV Tz,

&z 4 ~ 5 mD Dusisiren)B 7> HAER: 7 ~10m D Hydrodamalis
BAOBERBH, b LRKICWDbWYS “L7 <0l
H” i2ka2b0THY, EEKENET LY (ca
11Ma) 23 b BIG R L RGET % &, ZORHICITIER
SEFEO TR & b ICFER IS/ LD Dusisiren & D3R L T
WD ZEND, EHKOKBITBREE O FZEAICFEFE T,
FR BRI ORRITH UIE O DK & Bz & R
T&% (Fig. 2). L7eRo>T, o RKTBLIZESL TIT,
)V 7= v OFANT K 2 BRI~ O LB 72 KUK Tz
<, BRSO L7 fa b o O BB b & BRI ) B
L, WL RE L TELEE Th oo b B X o din
LV EENTHD.

BB DIHRICTOWTIE, IRBEERBEICIA < 487 2 il
BoKAEFICHY) (BELR) »OEBEREICHEL L ED
PNEEER (FESE) ~OBMEEIRSEHE ORI & HK 2
Wie k&2 5 Z & TE D (Scheffer, 1967) . % 72, Domning
(1978) X LE MR AY A &, THBRICOWITITY =
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Table 1. List of Sirenian fossils in Japan.
Locality Classification Age References
o 1|Kitahiroshima, Hokkaido |Hvdrodamalis gigas L. Pleistocene |Shinohara et al ., 1985
o 2|Kitahiroshima, Hokkaido |Hydrodamalis sp. L. Pleistocene |Kimuraetal ., 1983
o 3|Ichihara, Chiba Hydrodamalis gigas M. Pleistocene |Furusawa and Kohno, 1994
o 4|Kuromatsunai, Hokkaido |Hydrodamalis sp. E. Pleistocene  |Furusawa and Kimura, 1995
® 5|Imakane, Hokkaido Hydrodamalis  sp. E. Pleistocene  |Kuga, 1992
o 6|Kamakura, Kanagawa Hydrodamalis  sp. E. Pleistocene |Taru and Matsushima, 1999
o 7|Makubetsu, Hokkaido Hydrodamalis  sp. E. Pleistocene |under study
o 8[Makubetsu, Hokkaido Hydrodamalis  sp. E. Pleistocene |under study
® 9|Makubetsu, Hokkaido Hydrodamalis  sp. E. Pleistocene |under study
@ | 10[Makubetsu, Hokkaido Hydrodamalis  sp. E. Pleistocene  |under study
@ | 11|Togakushi, Nagano Hydrodamalis  sp. L. Pliocene Shikama and Domning, 1970
@ | 12|Kakegawa, Shizuoka Hydrodamalis  sp. L. Pliocene Shinmura et al ., 2001
@ | 13|Rankoshi, Hokkaido Hydrodamalis  sp. L. Pliocene under study
@ | 14|Kanasagoh, Ibaraki Hydrodamalinae Pliocene Nikaido and Kikuchi, 1993
@® | 15|Tozawa, Yamagata Hydrodamalis  sp. E. Pliocene Nagasawa, 1998
@® | 16|Nagawa, Aomori Hydrodamalinae Pliocene Oishi, 1988
@® | 17|Kanazawa, Ishikawa Hydrodamalis  sp. Pliocene Matsuura, 1992
@® | 18|Toyokoro, Hokkaido Hydrodamalis  sp. Pliocene under study
@ | 19|Akan, Hokkaido Hydrodamalis  sp. Pliocene under study
@ | 20|Akan, Hokkaido Hydrodamalis  sp. Pliocene under study
@ | 21|Akan, Hokkaido Hydrodamalis  sp. Pliocene under study
@ | 22|Kushiro, Hokkaido Hydrodamalis  sp. Pliocene under study
@ | 23|Takikawa, Hokkaido Hydrodamalis spissa E. Pliocene Furusawa, 1988
@ | 24|Takikawa, Hokkaido Hydrodamalis spissa E. Pliocene Furusawa, 1984
@ | 25|Honbetsu, Hokkaido Hydrodamalis spissa E. Pliocene Furusawa and Kimura, 1995
@ | 26|Numata, Hokkaido Hydrodamalis spissa E. Pliocene Furusawa et al ., 1990
@ | 27|Sapporo, Hokkaido Hydrodamalis  sp. L. Miocene under study
(O | 28|Takasato, Fukushima Dusisiren takasatensis  |L. Miocene Kobayashi e al ., 1995
O'| 29|Ohe, Yamagata Dusisiren dewana L. Miocene Takahashi er al ., 1986
O | 30[Numata, Hokkaido Dusisiren sp. L. Miocene Furusawa, 1996
O | 31|Annaka, Gunma Halitheriinae Miocene Kobayashi, 2002
O 32| Taiwa, Miyazaki Halitheriinae L. Miocene Kohno and Takaizumi, 1992
[J | 33[Tomiya, Miyazaki Halitheriinae L. Miocene Kohno and Takaizumi, 1992
(]| 34|Syosambetsu, Hokkaido |Halitheriinae M. Miocene Furusawa, 2003
/A | 35|Kitakyushu, Fukuoka Dugongidae L. Oligocene Okazaki, 1984
A\ * Dugongidae, [ : Halitheriinae, O : Hydrodamalinae (Dusisiren), @ : Hydrodamainae (Hydrodamalis)
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Fig. 3. Factors of enlargement of body and loss of functional teeth in
hydrodamalinae.
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