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On Miocene Coenothecalia Heliopora Coerulea (Pallas) of Coral Reefs from
The Tanzawa Mountains, Southern Kanto Mountains, Central Japan

Masahito KADOTA and Yoshifumi MISAWA

Abstract

Miocene Tanzawa Group is distributed in the Tanzawa Mountains of the southern Kanto, central Japan, and is

composed of thick green tuff strata.

Limestone lenses in the strata are intercalated in multiple sizes, in thichness from a few meters to 50 meters.

Fossil of coral reef creatures yielded in the limestone.

We found a couple of very interesting fossils in one of these limestones in the Hitoto area, Yamakita Mati,
Ashigarakami Gun, Kanagawa Prefecture. These fossils are Heliopora coerulea (Pallas) colonies. Recent, Heliopora
coerulea inhabits around the coral reefs at southern Amamioshima (Island), Kagosima prefecture. Therefore, the
colony of Tanzawa area in the middle Miocene age would be to assume a kind of tropical to sub-tropical palaeo-

climate.
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Indvax map of the Iuc;llity.Tha approximate
Location is:N35° 23 09, E139° 04 ' 34"
To:Togatake Subgroup. Oy:Oyama
Subproup..As:Ashigara group.

& :limston lens. * :Point that
collected the fossil

Fig.1 Geological map in the regional Tanzawa and distri-
bution of Limestone lens.
(Topographic map of “Yamakita” (scale; 1:25000)
Geographical Survey Institute of Japan)

A o T CENeie

DM OGP AT O ORFFETIXIEE (1910) ii £ b,
Hanzawa (1931), R._F (1955), Z8H (1957), #3HL (1968),
Matsumaru (1971), UJIE (1973) % EBbH 5, FiLH0D
T, KREVEFLROSE L RILFEEFEO SR OFE %2
FErLTwsiew, Y IMEADEHRIZDWTIRZOEE
ERETIICEEEo Tz, AEAKAETICEEN S
> a0k, RIUHEBRECEEN S (FTHIE 2 1983).
FIEIZ A (1984) 1%, FRRULHLO2EI10HX31 » Fr DK
EOEN LIy THAYMCARE GElEY > T8, KE
HLHRE, AV A4 YY) BEREL, NEARKENY
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YIAWZDHDTHL L LT,
3. BIREDER

FIERFHRIERE D JEE 2 Table 1 127" L7z, FRNLH O
B 2R ERNC AT L7z Mikami (1961, 1962), #2111 (1976)
ERDHY, WETIEHFMIZ (1997) 257 2 FHEREE
ZRHOWCHEEFCHEMSTSELE 2 EMEL. ns
ZIREMNC A 5 EARROAKA R, KRIUHBRE FEOAN
%1}1[}%75%&1%;@)5 Zrwieks (MHIED» 2004)ag
% 7’352@.535??%%“5 Rl O FHKESe, IHIERTO R
H, N, dBFROAKAER ED S, KEMEFLHEIEH Ne-
phrolepidina japonica BFR I TW5B,

KEE AL OS2I, Hanzawa (1931), . F (1955),
Matsumaru (1971), Ujiie (1973), FAHIE 2> (1994) 7& &
DOWZE» b 5. Matsumaru (1971) 13 A& D S HFE B~
6.5km OAHEIEREA IS SEH T 2 KA AR
i Nephrolepidina japonica DFFEEAERRE (Factor A
fll) ZHHIL, Blow N8# & L7z, MHEIZH (2004) 13,
NED SVEF 4 km OFEFIMIX O K L ERE T EB I 2R TE

Table 1 The stratigraphy of the south Tanzawa Mountains.
(After “Table2-3-1-6 of the Tanzawa Oyama
Environment repot” Kanagawa Pref. 1977 and
other data are added by writers.)

Southern Tanzawa
Minasegawa Area

Ashigara Group(Pliocene)

Kannawa fault

Oyama Subgroup

&2 | imeston lens

Togatake Subgroup

Tanzawa Group(Miocene)

This Table is quoted from “Fig. 2-3—4 of the
Tanzawa Oyama Environment report Kanagawa

Pref 1997 and other data are added by writer.
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3% Nephrolepidina japonica ZEERIK S Z 5T L, Blow
N8 H 2 BFE L7z, FHiuZo (1997) 1%, FHREIE O F
FINZ A3 % RI &R 5o BRI g2 & BRI S vz
AKEF MEAER RG> S, BHRIIEOFEN LB
X #Z15~13Ma & L7z, L7ed->T, KIUHEEFHETHD
RANE DA P AU ATHA AR~ i gt
st L) 16Ma &7 5,

4. NEEB1RKREL X (HT1) &1tRDER

Fig. 112X 3 &, AKEY ¥ DI RINIEE R ORI S
PEAE LloKINFEEREARINENCR >, 2R
REZREDEIC6 »FIEEL T WS, ZoHix, 2—7
VT TV— R ET7 4 VEVET Y — b OBR L SN SR
WilE % 1.5km LirWwie o, ZOBEEENIC X 228
RELZT 0D, BIKEZIEAY Y2 RICRKINDZ T
7 bRD s, HHEEEICIWIEEZDEENK S N,
iz DFRKEY > XOBBEIZ/NE L, Bed kT, EX
Hm~+Hm, EBEEAROLENEI0m~50m iF LT
bHd, ETCOAEPKEY Y Ao REElG - KEEFAED
Nephrolepidina J& & Miogypsina Jg 3 78% & %, HT3
VRS IZAINA T LB AR (Aturia sp.) {bHA DHRE
Mz (MH -« K :1978).

HT2-6 fAlKkE Yy >~ Aok 3B FLHRE, @Sy > o
H, AEEAIKEEL EOWR 7% < 2 I baEOFEHE)
ZRLTWS, ZHIZEKERT, HT1 AIKEY > X%, W
VIWEZDH DS TERIKABIRAKAEDAEEE RS
i, @Y Y THEOKE SRR LA L LBt ba
ﬁg%ﬁ: EERLTWS,

HHE) 12289 2 N\ E=R G2 5 200m FHOHEE T O FRIC

Photo1 The Outcrop photograph from the Hitoto 1
(HT-1).

X, BEl1~2m, B VROAKEEABSEEEL T»
%, B LR ORI b KNSR OEABFICE Db
TRETHAAL T3, ZOIRAE, WREIKETSHE CHE
JNERZRE SHIF LB, HT1 GIKELY > X OB
A2 H 20m FTOWMRNHES NIz, Z D, 04T
AR DOWIEE 232 0 7o KD, ZhicgEh Tniitihz
RZHLTw5,

HTI APKE v > ARE R REOVERI O B2 & PEICfif
T /NEROBMERHEICEH L T2, SUHRIZIRE, S
10m _EOAIE D S 25m % TOH 156m, AK¥HE T 15m
I§ (Photol) T, RBARICH > CHEK—EILE T MIC
50michblzoTEHLTWS, 2oV >y XomILTEHE O
RIFIAARO I BN T 5 O TRARK S EIZ 50 5 7%
vy, LD LI O BE Ak~ R S & D B 51 B

Table 2 List of the coral fossils of limestone HT 1.

HIDOROZOA
Millepora sp.

OCTOCORALLIA
Heliopora coerulea

SCLERACTINA
Stylophora sp.
Pocillopora sp.
Acropora sp.A
Acropora sp.B
Astreopora sp.
Porites sp.A
Porites sp.B
Goniopora sp.

Montipora sp.
Coscnaraea sp.
Alveopora sp.
Pavona sp.
Galaxea sp.

Echinophyliia sp.

Pectinia sp.
Lobophyllia sp.
Cynarina sp.
Symphyilia sp.

Hydnophora sp.

Favia speciosa
Favia sp.

Montastrea sp.
Goniastrea sp.
Pltygyra cf.ryukyuennsis
Pltygyra sp.

Leptastrea sp.
Cyphastrea sp.

Favites sp.

Coeloseris mayeri
Acanthastrea sp.
Euphyllia sp.
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T, MO LA TR 2R CERIKEREICED > Tw
5.

aKE Y v 2O AN K ILEFRIR O FAL O DR
ALWEAIKAETHY, AIKERE EBLREAER% <
Hois (Plate3-6)., TAL TR E 0y > TFAENHEHIL
LAKEEESL TS AN %2BELTWE, T
EERICEE LIcAKEMES T, BRLER Y TR 28k
ARAKELRIKEES 25, HT1GKEY > R34k e
L CIKAESBIRAEIKE ThH 5.

4.1 &Y ITEER O

HTI f#KEY > X SEHT 2% > Tk %, Veron
(1986), PH3F & Veron (1995) D r3EILHEICHE - T, B
EREERARA & HR U T L Tz, LRI F EEN
FROEEA» S L 72, ERICERT 2 GKEIZVWT R
HERER U THERENTWS, HT1 AIKETIEER E
RUN X BEREDS D, EAEEHTXATE
5, Y aELAOSERER R Table2 1R L7z, 338
@ﬁg?ﬁﬁ§ﬁfﬁ'éf, ZD5H 4 EIIFAEEFEMEE Lz, R
BE, %6, FEROARZ NS TS, EROME IS
TRe Y > T bAE, Porites N~ Y > T®), Acropora

(T R4 YR, Goniopora UNF H VY > TJE), Lobo-

phyllia N+ 58 Y > T)&), Favia (¥ 7 A 4 V&),
Montastrea (% V¥ 7 X A V&), Pocillopora (VN7 ¥
AT/ BETERTHS., EE30cm A LOKE 28
RTHEINI:DIX, Heliopora (7 4 V> &) (Plate 1-
1, 2, 3), Stylophora (¥ a 7 # ¥ > I &) (Plate 2-1),
Porites O\~ > TJE), Acropora (2 RV A ¥ JE) (Plate
3-5), Pocillopora ONF Y ¥4 Y > TJE), Favia (57 X
1 v &) (Plate 3-4), Cocloseris (3u>F 7 X4 ¥g) T
HbH, INOORE Y Y TFEEZ, T ORI,
WREMOLTICAKEEAGT LoV HFE SN TV S,

4.2 FFH >3 (Heliopora) {tAMNEH

J\J5 Y > T Hif, $£3% H Coenothecalia 13 7 424812 HY
HLTWw3, 2035507 4% >~ 3 F Helioporidae &
Heliopora \EFAIZDWT, HARIES TIEHIERLOSEFEK
B A TEEE D51 H %5 (Eguchi, 1948).

FHREE Heliopora {tAAD b - & b K & A% Plate 1-
1R L7z, ZOFRIIHEE S5 b > ORKEDREIC,
80cm, 1 120cm OHFHICFELITI TR > 7e D & 5 ITF &
HTw3, BEKIZIE 5 mm~15mm f2E ORIk T, 8430
ML ZRH S HRENCHEZ: > TW b, IROEHIE, “HoE
D17 (Plate2-1) TTETCWT, flioy > A
W WEEETH 5, IREET X 512 L CThIKEDSZ O]
WAELTC, So5IAMINCIZBFLE, BR & E0EY 1
I 3774 MR EH® T3, Plate 1-4 & Plate 2-5
\EBA: Heliopora “BH& DFEITII T, R OREE O R
HHDHIENTES, MOAKEER 2 DORMMICE ST
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A% Plate1-2 £E1-3 /R L7, 22 TCREREE
Heliopora a8 5%, Plate 1-3 TIXIRDIESS 20mm
DECZELTCOWREG DS, ZHIFERLERBE»S
b Enio B EBbi s,

S5 A Heliopora japonica Eguchi 13/NEBRR A
ThHhOVBHABL VEELEL THMAL TS, FRROER
TRBAERIGLWEKDOMITH 5.

HILE Heliopora 13 1J& 1 P TW 2, BHEFAD
AREEEAR, BeR, R Efkx Th 2. EifEy > T8
D7 The b/NEERTH 5. R 713/ WO PHRATF %
Ffo, ZEOFEIE 1 mm iR nisKE Rk z2 o< %,
MR E S O FER OB I W KRR 2 7 4 5 > TER O
HEND A, 1ZEAEDOEREY Y TEPAEEREET 5
DEHLTTAY > TIMELOBEY FOTHS, 20!
X, FERIEZ T L, BEADITSE LA, By >
THER E TR S HEA LB S NIERDH 5.,

HT1EAAGTRIZEAEDPRRTH D, HREBbh
LIERIIENTH > 72, AbH Heliopora DFEF % 8 T ke
L CPlate2-112, REFEORWE I 2MEMOEE T
Plate2-3 /R L7, Zhoickd &, K 7EEDA-
TWIHEDOBIZ 3 O 16HERTH 205, EHEY > T4
TSI D 2 FBEEDS I W ODRHATH 5, TR FYT
0.8mm Th o7z, BHEBFHOMEIE (Plate 2-1) & b
LTH5E, {EfECEEOZED T b HEERCIE,
fEARCHITIR U 72 8D /ML “TEE” 23D 2 hMba Tl d &
DRSS, ZONLUED? 0. dAmm FIZ ED 2D, f#
FORWEAE TR W ERERT & v, BUAEBH O W
(Plate 2-5) &1btfa (Plate2-6) ZMigd % &, WH L b
FEFLAEER I T W RIS E 138 2 23, [REEIx RNk 5k
W, M Eo®EE OB 5, b Heliopora % 34
Heliopora coerulea (Pallas) Z[EIE L7z,

5. & &

IR A Y > T8 E Heliopora & Tubipora (27 4 >
T) O2@PY Y IHECEE L Tw3, WL bRY 7
SKDIPRLF 2D Z o NFY > I TH S, Fig
2 1 3EL4E Heliopora coerulea OB 2~ Uiz, HARRE N
KBV, ARFEOS ) 7R, 7408, &
B, MNFRGEE, HATBEEKRELE L & OB~ TEL
WOV > IMTHS (¥ & Veron, 1995). HAEADHE
ZRE KD & O Heliopora {bAG O 41X FIH « KA
(1994) OFEFHDOATH 5., TDOHTANEAIKED S
Heliopora & Millepora sp. (74> T R F DR @
HEREL TS, & Nl Millepora \FH 4D HA
ATk 6 EAEL s Tw b (13 & Veron:
1995). £ 5%, Heliopora DHAGE B > TWwab Ik
WWHEH LU T Millepora {tHH DR E ZREAEDOFERICLE D
7z, ZOFER, BEROER% 3{HBz. W, Millepora D
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The known range of He/iopora coerulea.

J. E. N. VErON, 1986

Fig.2 Map showing the present habitat of Heliopora
coerulea.

AR 1Z Heliopora & 0 b B2/ T, FFEIEZDLTH0.5
mm & W HHIAEE TH B, D OBEITORERNH
HThD FIPEROEBV IO THEODEIZITE T
2%

E# 5 D— AW, Heliopora BIAEFED 534G £ FHED
RESZHERT 27 0/NEH, BERE, HREGEE TEK
FAEB L5 LB, & o BT s Lo
SOBEHMNERB kol ZORR, NELGIKEIZAHS
7z X 5 72 Helioporidae D K & L EANTFEL T 5D
EMEREUREOEE» S HEVFORETH 2 L D RiFEx
f37e. s 5

B L7z &80, hRiEs (1991) 1 3ER IEAHE#5 O
rhER R S O S, BAa KOs R R 5118
1M OEREY >~ TMba kS L, £85 01, Rzmila
KA & D Heliopora DZERFHAL 2 B L 72, Z O
% Plate 2-1 & 3, Wl 7:. ANZEAGELEAETDH 3,
FIH « K@ (1994) 12 & - TINFTIEdH %55, Millepora
sp. lLAEDEH bR SN TV,

FHR & Tz B 5 Heliopora & Millepora OI:pE 1
HsT TR — Tt R O SR B ~H B Th - 7z
ZERERLTWS, X512, NELKE T, Plate 3-
2 @ Diploastrea heliopora (¥ 4 A4 © ¥ > ), Plate 3-3
D Coeloseris mayeri (30> F* 27 X4 3) (Plate3-3) &
COBETE L, Plate3-7T DAV AATA LG ETY VT
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1tH (F”?IEE EE@ 1978) b ¥R SNz, £z, FRRILH
JLPEES - ED?\JEIJ.I (1418m) 124 L T 2 KL fERED
FIKAEP S, TR ESOMEM EDA v A H 4 FH Atur
ia LA EFLE Nephrolepidina sp. 21> THEIATW
2 (F9H - KE:1994). Th o b, BEFEO KRB~
WEM ThHol L 2RBL T WA,

FHRIEREZ R L T 2 8IS 1L, FRRDYKILET
BHolzZ EERLTODLHEMIEN 1997). F72, AKE
EEN M bak» o, BE~HEEEOY > IO
EVRB SN,

6. F & &

B4 Heliopora 3B ENIESIEDIEE CTH 5. FHL -
MBI A S F D Heliopora b DK & I FEAEDFEH
L7z,

HEMGTDHLA Y LT A, Gy > TH, AKE
H, REGFLEEER Eh ol s n s HERE R, B
HO®REBHEEESEEZ TR L T, £z, KEEFHR
Nephrolepidina b O BEH 1Z, B A hHr R~ 15 oo g
HOBRERLTWE, ZheDZ &h s, K15Ma D
FHRULHIENC 205 O B A > Tnic 8 F 2 5
na.

& B

fEHIES A EYIfE 2 K - EEEEACE, FRREY
A FEDIEH ZRB L TWI e E, 74—V RAY
FfTWIz72 Wiz, £y EREDREICBWTH% LD
B2 W2 wie, RIERF R SRR O s
L3 CoprE OB IIIRAE Y » T EREERERL T
Wie7Z bk bz, HEAEREZBEL WV, £
WHARY > —ONHEEEE LI IZ W D ofba Y >
TORER L TwicZwiz, BEAHEEERIEOMES
OB OERRICITEFIFRE « ENER B Iz 2w, W
(R N B P A R SRR B N P 52 S B T Se i O 5 R
MZRICE 7 A4 Y > TOEEREEIC DOV T THRW 2 n»
7. REBRFAAEESREREEGE - RUgkEPRIci, M
PFHHE I TV 2 &, BhA - SEFN R S OB
BEIE R wiciivniz, WHRRAKEZRICIE, BAESHEY T
BRALARVERL D720 2 I b7z 0 BB ] 2 Wiz 12 n
7z, PLEOHR UL SBHH L HT S,
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Plate1 Heliopora coerulea fossil from limestone HT-1.

1. The fossil, big colony 1 of Heliopora coerulea (Loc. HT-1).

2. The fossil, colony 2 of Heliopora coerulea (Loc. HT-1).

3. The fossil, colony 3 of Heliopora coerulea (Loc. HT-1).

4. The framework of present Heliopora coerulea (Loc. Okinawa Pref).

B YN WS e



FHRIL# X 0 EEH 9 2 vttt \ ey > THEfi Heliopora coerulea (Pallas) 74 % > T{LEIZ DWW T

2 — 2Imim  —

Plate 2 Heliopora coerulea fossil from limestone.

95 3 35 (2005)

. The fossil of Heliopora coerulea (Loc. Megami limestone, Shizuoka Pref.).
. The grinding face were taken a close-up the photograph that expanded a part of 1. fossil.
. The cross section expansion photograph of the fossil of Heliopora coerulea

(Microscope photograph. Loc. HT-1).

. Expansion photograph of the cross section of present Heliopora coerulea (Loc. Okinawa Pref.).
. Expansion photograph of the vertical section of present Heliopora coerulea (Loc. Okinawa Pref.).
. Vertical section expansion photograph of the Heliopora coerulea fossil (Loc. HT-1).
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. Fossil of Stylophora sp. (Loc. HT-1).

. Fossil of Diploastrea heliopora (Loc. HT-1).

. Fossil of Coeloseris maeri (Loc. HT-1).

. Fossil of Favia sp. (Loc. HT-1).

. Table state colony of the colleague fossil of Acropora sp. (Loc. HT-1).
. The polished surface of Nephrolepidina sp. (Loc. HT-1).

. Fossil of Nautilida (Loc. HT-1).
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