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Excavation Report of Pliocene Fossil Cetacea from the Kakegawa Group,
Kamisaigo, Kakegawa City, Central Japan
—Geology and Sedimentary Environment—"

Masahiro SHIBA?, Kenji YOKOYAMA®,
Tatsuya SHINMURA® and Yoshihide IT0?

Abstract

A right rib of fossil Cetacea was discovered from the Tenno silty sand Member of the Upper Pliocene
Dainichi Formation at Kamisaigo, Kakegawa City, Shizuoka Prefecture, in October, 1999. A thorough
excavation of fossil Cetacea at the site was conducted in August and September, 2000. The geological age
of the horizon is about 2 Ma. Abundant fossils of various taxa were obtained such as more than twenty
specimens of bone fragments containing two ribs (Cetacea and Sirenia), forty specimens of elasmobranch
teeth, ten crab shells and abundant shell remains of mollusks. This paper reports geology and stratigra-
phy of the excavation site and occurrence of the fossils to discuss about the sedimentary environment.
These animal remains including cetacean ribs were transported from the inner shelf depth into a channel
valley in the outer-shelf to slope depth. This is the first report on fossil bones of marine mammal from
the Kakegawa Group.
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Fig. | Locality map. A : index map, B : the location of the excavation site (black circle with arrow) plotted on
1:25000-scale topographic map of Japan, Quadrangle “Kakegawa”, Geographical survey of Japan.

U205 EoBHMBYOBER 28ELL. %
1z, T OB BRI R A340 S5 2E H L 72, Fig. 112,
FeHaH OO 2T,

AR TIX, FHE ST M) ErssTosE
FEORBAH L, RO L ERbAB &
U Z OERIC DWW TN, {EASE Z2HBOHE
MEEICOWTHET 3.

FIMAEDIERR

1999410 H24H, FHOV & Y HFfH, #IHLE
EHvEHE X e 0 ER D = OB (Fig. 2-A) i
BuiiHHE Bbh s Bbtho—HoBH 2R R L
fz. 10H29H~11H 2 Hch 3 TEE > L BAOH
NBECEY Z0FaOREETEZ 5, IE
HEAIRMSD LIBE L Tw 3 H00LENL.2mics
X RERTL2EHEOLEMESENT: (Fig. 2-B).
B LB b a O R 4 - -k, GETESE
LT bASEEIRD L2, WY 38
Elta O » AT lBAB4 Uz,

ZDL S RRERFRMBEADELIEWS Z
£, ZOBHECS S XHHOHELABERS
TW A AR RV £ F 2, HIEAY BR L EYEE

TR TR EEER S L U RS E - st R
BOFEET, 20009:8 H24H~29HE 9H 2 H
~T7HZ» U THREREET .

11T EESra g X E R et s L 02 ORI,
#HIERAHREOABWE L KEY v NEBDEL
ST 5. ZOBETIIEGEICKEWESELL,
Z DALz Btz 2 BELSEICKE Y )V M HDEH 5
it s, REYVINEWEICIE, REBDEHE%
RiegowE (BbhaE) »4EEEL, ol
ftrixzchs BIEAEO S 5 i s 2 ZHHOHII
BALAEE L /R SEEH LTz,

20004 8 H ORIz Heir s, I XFEE O
WH%EB\T, BFUHCAEORBLES D LD
WCFEHRR SRR OB OR S 21 FE2.5mic¥Zz T
2wl RE1HEE 2 HHB, BrEbasiEL
fe R HEDEINECAEO LB I ¥ 5729
2, ANTZOLGLORE %A+ 2/E£E2T-o 7%
W, EE ERESHEIS o I EEE IR L 72,

FOizH, 3HE»SIX, ZOERM TRIEE
2o T EHEEDOH 28T, Ef (2 K)
THEIBCAREO AL OBE 2 Je kg % [AHPH i # X
Lo TWwiztiniz, Z OFSHE, HEE10mPY 5 DL & T,
FBNELAEO LR*BHE L EBTER, B



#) | ERES B LA MO R —HH B X UHERRE

Fig. 2 The outcrop condition and fossil occurrence in the excavation site. A : The outcrop condition and facies
of the excavation site in 1997. Four shell beds (no. I-IV) are intercalated in the mud bed. B : The mode of
occurrence of a Cetacea rib (NHMT-V221) in 1999. C: The fossil occurrence on the surface of the shell bed
(I). D : Excavation of bone fossils on the shell bed (II).
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Fig. 3 The excavation site in October - November,
1999.

Fig. 4 The excavation site in August - September,
2000. The mud bed covering the shell bed (IlI) was
removed by power shovel.

Pt S
Fig. 5 The excavation site in September, 2000.
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Fig. 6 Geological map of the northwestern part of
Kakegawa City compiled after YokoyAMmA et al. (2000).
a: Holocene, b-f : Kakegawa Group (b : Volcanic ash,
¢ : Hijikata Formation, d : Tenno silty sand Member
of the Dainichi Formation, e : Dainichi sand Member
of the Dainichi Formation, f : Kamiuchida Formation),
g - Miocene rocks. Black circle shows the location of
the excavation site.
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Fig. 7 Geological map in and surrounding area of the
excavation site. Broken lines show contour lines
every five meters before the ground leveling for
construction. Thick black lines (A-D) show the routes
of geological columnar sections (Fig.8). a: Tenno
silty sand Member, b : Dainichi sand Member.
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Fig. 8 Geological columnar sections of the Dainichi
Formation. 1-1V show the shell beds. The horizon and
location of the excavation site is the shell bed (Il) in
columnar C. The locations of the routes of columnar
sections are shown in Fig.7. a: mud, b: sand, c:
sand layer in mud, d: mud clasts, e : shell remains,
f: barrows.
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Fig. 9 Photograph (A) and sketch (B) of the geological
section of the excavation site. X : the location of a
Cetacea rib (NHMT-V221) recovered in 1999. a:
sand, b: shell remains, ¢: mud, d: mud clasts.
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Fig. || Bedding plane view of the excavation site showing the mode of fossil occurrence. a: mud clasts, b:
nodule, ¢ : bone fossils, d : elasombranch fossils, e : paleocurrent direction from shell arrengment. Numbers
show the sample numbers of this excavation and numbers in parenthesis show the specimen number of Natural
History Museum, Tokai University (NHMT).
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Table | List of molluscan fossils collected from the
shell bed (Il). A :abundant, C : common, R: rare.

Species

Class Gastropoda

Umbonium suchiense suchiense YOKOYAMA
Sinum japonicum (LISCHKE)

Glossaulax hagenoshitensis (SHUTO)
Glossaulax didyma (RODIKG)

Turritella perterebra YOKOYAMA
Semicassis japonica (REEVE)

Cymatium (Lotoria ) lotorium (LINNE)
Onustus exutus (REEVE)

Parabathytoma luehdorfi (LISCHKE)
Reishia nakamurai (MAKIYAMA)

Rapana venosa (NALENECIENNES)
Baryspira albocallosa okawai (YOKOYAMA)
Baryspira urasima KIRA

Oliva mustelina LAMARCK

Siphonalia sp.

Babylonia elata (YOKOYAMA)

Kelletia sp.

Fulgoraria ( Musashia ) totomiensis MAKIYAMA
Asprella comatosaefornis (YOKOYAMA)
Cleobula betulina (LINNE)

Terebra sp.

Triplostephanus triseriatus (GRAY)
Sydaphera spengleriana (DESHAYES)
Merica sp.

Architectnica maxima (PHILIPPI)

Class Bivalvia

Acila divaricata (HINDS)

Anadara (Scapharca) suzukii (YOKOYAMA)
Glycymeris albolineata (DUNKER)
Glycymeris rotunda (LLISCHKE)
Glycymeris totomiensis MAKIYAMA
Cucullaea labiosa granulosa JONAS
Amussiopecten praesignis (YOKOYAMA)
Anomia chinensis PHILIPPI

Bathytormus foveolatus (SOWERBY)
Mercenaria chitaniana (YOKOYAMA)
Venus (Ventricoloidea ) foveolata SOWERBY
Callista chinensis (HOLTEN)

Paphia schnelliana (DUNKER)
Placamen tiara (DILLWYN)

Clementia papyracea (GRAY)
Cyathodonta glanulosa (ADAMS et REEVE)
Megacardita panda (YOKOYAMA)

Class Scaphopoda

Antalis weinkauffi (DUNKER)

Class Cephalopoda

Argonauta hians (LIGHTFOOT)

Ao |IPARIPPAFOFRPAOQOPPAR |FRAFOROFFAOQOPROQOFZOFRIIAE > > T >

Table 2 List of molluscan fossils collected from the
mud bed just above the shell bed (11). A :abundant, C :
common, R : rare.

Species

Class Bivalvia

Yoldia similis (KURODA et HABE)
Crenulilimopsis oblonga (A. ADAMS)
Glycymeris rotunda (DUNKER)

Class Gastropoda

Hindsia magnifica (LISCHKE)

Fulgoraria ( Psephaea) mentiens (FULITON)

ARA OPp XA

Sydaphera spengleriana (DESHAYES)
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Y& b & 1 Carcinaplax longimanus (DE HAAN) (=
vagH =) MERELT:.

BREENEE | B ELAED & L -k E b n
DWW Tk Table 112, B 1 BALAEOE FORE »
5 EE L - EYMEA i o Tid Table 212, Z DR

HEE L bR, BHRAE»HOSELT
WEE LA X, BB T Unbonium suchiense
suchiense YOKOYAMA, Glossaulax hagenoshitensis

(SHUTO), Glossaulax didyma (RODIKG), Turri-
tella perterebra YOKOYAMA, Oliva mustelina LA-

Fig. 12 Gastropod fossils collected from the shell bed (lI) and the mud bed just above it. All figures in natural size.
| : Umbonium suchiense suchiense YOKOYAMA (a: apertural view, b : apical view), 2 : Onustus exutus (REEVE) (a:
apertural view, b : apical view), 3: Glossaulax didyma (RODIKG) (a : apertural view, b : apical view), 4 : Turritella
perterebra YOKOYAMA (apertural view), 5: Reishia nakamurai (MAKIYAMA) (apertural view), 6: Siphonalia sp.
(apertural view), 7: Merica sp. (apertural view), 8 : Baryspira albocallosa okawai (YOKOYAMA) (apertural view), 9 :
Oliva mustelina LAMARCK (apertural view), |10: Babylonia elata (YOKOYAMA) (apertural view), || : Fulgoraria
(Psephaea) mentiens (FULITON) (apertural view), |12 : Cleobula betulina (LINNE) (apertural view), |3 : Terebra sp.

(apertural view).
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Fig. 13 Pelecypod fossils collected from the shell bed (I1). All figures in 2/3 size. | : Glycymeris albolineata (LISCHKE),
right valve (a: external view, b : internal view), 2 : Glycymeris totomiensis MAKIYAMA, left valve (a : external view,
b : internal view), 3 : Glycymeris rotunda (DUNKER), right valve (a : external view, b : internal view), 4 : Megacardita
panda (YOKOYAMA), left valve (a : external view, b : internal view), 5 : Acila divaricata (HINDS), right valve (a : external
view), 6 : Paphia schnelliana (DUNKER), right valve (a: external view), 7 : Bathytormus foveolatus (SOWERBY), left

valve (external view), 8 : Clementia papyracea (GRAY), left valve (external view), 9 : Callista chinensis (HOLTEN), left
valve (external view).

MARCK#% ¥ (Fig. 12) &, W HETII Glycymeris
albolineata (LISCHKE), Glycymeris rotunda
(DUNKER) , Glycymeris totomiensis MAKIYAMA,
Amussiopecten praesignis (YOKOYAMA), Megacar-
dita panda (YOKOYAMA), Callista chinensis
(HOLTEN), Paphia schnelliana (DUNKER) 72X
(Fig. 13) THh 5. =B, HEFED Argonauta hians
(LIGHTFOOT) (Fig.14) & 1 {E{&BEH L7z, BIH
{taBOE FORED &3, Hindsia wmagnifica
(LISCHKE), Fulgovaria (Psephaea) mentiens
(FULTON), Crenulilimopsis oblonga(A. ADAMS), Fig. 14 Argonauta hians (LIGHTFOOT), in natural size.
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