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Abstract

This is the first report on the habitat of Acanthochaetetes (Class Demospongiae), a living fossil,
from Okinawa Island. These hypercalcified demosponges were observed by individual divers and
a submarine VTR camera along the Oodo-Komesu coast in southern Okinawa Island. They occur
in the cryptic habitats in submarine caves and on the reef slope below the intense storm wave
base (see Fig. 5). These hypercalcified demosponges are shaped like mushrooms that are less
than 10 cm in diameter. They are over 30 specimens per square meter attached to the lateral

surfaces of the caves. The caves occur between -27 to -7 m depth in spur and groove system on
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the shallow reef slope. The living surface of these hypercalcified demosponges in commonly bright

yellow, but sometime it is a reddish brown or spotted brown/yellow. Based on the morphology of

the siliceous spicules as observed with the SEM we identify these hypercalcified demosponges as

Acanthochaetetes wellsi. During our fieldwork we collected, from the beach gravel on the Oodo-

Komesu coast, 1360 specimens of hypercalcified demosponges. These specimens were probably

swept up on to the beaches from the caves of the reef slope by storm waves and surges. Further

investigations of the ecological requirements, reproduction and larval development, and geographic

distribution are urgently needed. Such information is essential to understanding the growth history

and phylogenic relationship of fossil chaetetids.

Keyword: hypercalcified demosponge, Acanthochaetetes wellsi, submarine caves, Okinawa Island

2497.5]

T A N THIKEO B L EH TS % b O
HPARREINLZ LR EoMITI, 1970 RIS T
MM (Sclerospongiae)” &\ 9 7z 7 o FEE A
M8 & L (Hartman and Goreau, 1970), £ & Tw
AitADFERE L CIEH SN 0B, 20
WA ASH AR S AR OREBRBE AR L TV 2R
Wy THO “REY > ITEH (L, r—75 7 A
chaetetids & FE5) LMo THEHM L 2 GIKE B %
Lo TWhbThb. ZOERIMMLADHHEIZON
TOHOF L imaE A& L, Zh chlREmMIC
BYalEZONTOLr—F 7 AHPBILEE %,
WEAREI MR E) S &2 ERIBEEh, SHTHZ
DEZFTHFEINTVDS (FF, 1994).

Ak 2R E T 5 THE H A ORGS0 117
ARETIE, ARRBHORY Yy 7Hiflo 38
BRIEREAEW E LT — T 5 A (Chaetetes sp.) 73
LNTWa. r—7 7 ZHE 2> TRMRY >~ TI25)
BINTWz, ZOBEBHERGIIHET IO (wall) 12
Lo TRE A 6 N E R D calicle 3% 4 cerioid
RITHEE LR T, R (tabulae) 123X 2 b7z
ENEND calicle 12 ¥ ThE b > TnwizdbDLE
ZbN TV Thhs LL, FOERHEEZ

Acanthochaetetes X Ceratoporella 72 & OB A& "W
WA SO THEMLTBY, SHICHRED T —
77 A LBEBRICE - ) o BIREE R )
IR SN2 (West and Clark, 1984) &, i
FL D Acanthochaetetes H H B BB HER SN2
¢ (Reitner and Engeser, 1987) %5, 7r—7 757 AH
e THMEBWMICED LN TV,

KERIKEDPSERTAr—7 7 AFHIIET L —
AT = EDOFERE R ->TBY, LWHEREX S
DEMGHBRBEIMFINL, SRREEREZRL TV
% (Nagai, 1985; Sugiyama and Nagai, 1994; West et
al, 2001). 7 —7 7 AT AV FE R L%, A
KEPSEHRPMSN TS (Hill 1981) 7%, wHizk
RN A V- THIEEAY & Lo 2 &b
N, BUETEBEEEESEE L THERER R &S
R WRETAHEEZEFNTVL I EFALNTYS
(Hartman and Goreau, 1972; Worheide, 1998). L #*
LW, E0 X9 %RUTZ LRI Z b
PBREEAE 2 MG -0, EMERERITEZHEo T
Ry,

F—T7 T AEEECAIREOEKE LD HiEE
MET X, BT @M (Demospongiae) 12
BT5300HIZE Do THEHENTWS (Table
12 B ; Hooper and Van Soest, 2002). % @ 72 %,

Table 1. Systematic classification of recent hypercalcified demosponges and their skeletal mineralogy.

calcareous basal

Class Order Family Genus Species skelton
wellsi
. . Acanthochaetetes japonica high Mg calcite
Hadromerida Acanthochaetetidae Jap . & &
seunesi
Demospongiae Willardia caicosensis aragonite
Poecilosclerida Merliidae Merlia normani  high Mg calcite
. . Astrosclera willeyana aragonite
Agelasida Astroscleridae . - ; 8 .
Ceratoporella nicholsoni aragonite
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AIKE D5 % 49 WA E % 8 L € hypercalcified
demosponge & I A T W % 7% (Finks and Rigby,
2004), TFFEMITIIZRMODDEALIN TV,
IS EGHT L ETEESN TV DI, HEEE
DRI DR T, WAKT OIS NS
AREEHEOIRE, FOMENZHEMI OO
EALEREINTYS, LarL, LA LTHREFEEN
201, TABORAERERL LIFLEALEZORTD
TREBEHDOATH L. toT, HEEANSHEON
LEHESOE L AKEEROBROVEL, WO
THEANCHRAERERT L PV ETH L. TOREI
X oTiE, LA S TR 2GRS REIC 72 5 B
b L (FR 1994).

IR T AIRE B 2 R0 @imi s, R
e T 570 0RERE (Fuody—) L LTUE
HaNhTwad, #Y 7 CTHRE SN2 Ceratoporella
nicholsoni % JI\VC, #3700 £ ot KiIRE L % 15
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It L 72458 (Bohm et al, 2000; Lazareth et al, 2000
320) BRENFEoITERY, BEREDENAIKE
B E RO EENREE VT, BEREFEOREHE
TEWRALNT VS,

EH B, 2004 ARG S IS O KRR T,
r—5 7 A THM L2 EREORIKREERE D
OWHHEOITH LIFHEEZ REICHRELTE /2. 20
SHEEN BB RCIUA 7 — 7 7 A & OFRER R
BfR, FNoERERVoOLEZICERL, Fokok
HHATRKEICIRISIT D EIFoh b 0h, BEELZ o
TEHLTE, hET, KEABRIIBITATH L
FEEO AR Z AT, T 72, A O S Bl E
DN AT T, BAKFA X 512X BBEREL E
i L7z (Nagai et al, 2007). G4 A - TRIAB
IR 2 KIEIRCTH A ¥ v BRIV, OB
- IR EE T AT KR b A IVIRBOE O
HIEE Kt DI E hypercalcified demosponge % 38 R,

Table 2. List of the hypercalcified demosponges reported from the Ryukyu Islands.

Reference Locality

Depth of the specimen collected

Classification

Mori (1977) Yarabuzaki, Ishigaki Island

beach gravel Acanthochaetetes wellsi?

Shimoji Island

submarine cave, 23m depth

Astrosclera willeyana

Nakaoji, Okinawa Island
Tonaki Island
Shidonohama, Tonaki Island
Shimajiri, Kume Island
Higashihennazaki, Miyako Island
Tomori, Miyako Island
West coast, Tarama Island
Yarabuzaki, Ishigaki Island

Yamaguchi
(1986)

beach gravel hypercalcified demosponges

Ogawa (1992)

submarine cave, 4-5m depth

Acanthochaetetes wellst

Ogawa et al. Amitori bay, Iriomote Island

(1993) submarine cave, 40m depth Astrosclera willeyana
. Kawata, Okinawa Island 5-10m depth

Oomori, T. B .

¢ al. (1998) Zamami Island 5-10m depth hypercalcified demosponges
etak Higashihennazaki, Miyako Island beach gravel

W(Olghg(;l)d € Shimoji Island Astrosclera willeyana
Ise (2005) Kuroshima Island Acanthochaetetes wellsi
Oomori, K, Acanthochaetetes wellsi

et al. (2008) East coast, Kume Island

submarine cave, 20-25m depth

Astrosclera willeyana

Hedo, Okinawa Island
Ie, Okinawa Island
Kawata, Okinawa Island
Tokeshi, Okinawa Island
Hyakuna, Okinawa Island
Gushikami, Okinawa Island

This study

beach gravel hypercalcified demosponges

Oodo-Komesu, Okinawa Island

submarine cave, 7-27m depth

Acanthochaetetes wellsi

off-reef slope, 85-100m depth  hypercalcified demosponges?

Ikei Island
Minna Island
Tokashiki harbor, Tokashiki Island

beach gravel hypercalcified demosponges
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Fig. 1. Map showing the locations of reported occurrences. Circles are previously reported sites, and stars are

sites investigated for this study.

L7z, ZHIE s OF A & Acanthochaetetes wellsi
ThHhaHIEPHLDPIIR-7=2DT, WHEOY » I
THBIC BT 2 2N S ORIKE B %) Sl
DWW TEARN A BRI E LT 5.

HEk ST ORFRE

W B T & THLAE hypercalcified demosponge
EHREME L0, Mori (1977) TH 5. AIHE
BB (Fig. 1) 2»OWELHE LIFBELR%L
Mori (1976) 25985+ OB AEEARE H L ITIRB L7
Tabulospongia J& DM T. japonica & L T s
L7z, WX TIRAKRESE» S5O N 5%

BI/RLTWBY, BEANTEL LIFBTHL I 05,
TR AR T RIFE DA A ST AR A L 72 REMEASE &
nNTws (b, 1986). F 72 Mori (1977) O D
Fe, RS H DY~ THEE D 5% { @ hypercalcified
demosponge PEEARDERE SN TV 325, FAEOFEH
PROMMPEEL WD, AKREEGHEOTEE»DS
Acanthochaetetes BIZEEINLHDDEEZLNTWS
(I, 1986; Reitner and Engeser, 1987).

I (1986) (&4 v THE O WA E & ARG T A T,
VIO EZ HWT "BEmE & L TmEKIET
DI E EIFED 54 (Fig. 1; Table 2) &, Thbo
TN—TOEREMN LTS, {LAZ7 V=T LD
SRR BIERR, HRE R e EHDJREP R VPN AR
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LRBEGEEE LTORMAR L, IThE TONZEHR
2RAL, 7TH LUPEBOERY» S, BZ5 RREHIC
LHERTLILDOLMENMLTD. &b, HEYIE Tl
EOFH LIFHE LTHRELZD O (400 I K 5)
X, BZ 5 L Acanthochaetetes J& L HEF L, THE
DIKEE 23 m DRI S 7 4 /N — DSR4 L 728k
W3 Astrosclera willeyana TH5HZ L 2 HEL TV 5.
LA L, BARBYZTEREDE VR FIRIRIZ DO W T
BENTVRW,

AN (1992) B O/NINEA (1993) 1%, PHEEHE
BB 1% 5 hypercalcified demosponge ® A4 & T W
HIRMZREINBICBWTHO THEL, FHD
WP O FF#, A RBIRR & & ol % il 2
fTofe. 2T X5 EKEA~5 m O I
Acanthochaetetes wellsi, 7K 40 m @ )& A2 1
Astrosclera willeyana 734EB L TWAZ L2 HE LT
Wb,

KHERIT 2 (1998) 1%, BEFEMNITHBEB LT
PR B D IKEE 5 ~ 10 m 2> 574 L 72 hypercalcified
demosponge &, H 1l EHCER AR T THREE L 72
EITH PO hypercalcified demosponge % v,
AIKEBEHOREREZ RO TS, BRI 584
IR TW v, WIS Z ORI VYA b
FHTHDHLBRTVD, BRHEOMITIZIE, Ik
XMEEIZE2EREEOETH D Z LT, 04~
10 mm JAEE W) R R £72, EPMA 70#7I
X o TMg/Calbt®Ke, ZORBHRGEE»SERE
EBEEEL,04~06 mm AEE V) FERER TN S,
S HIZPh210 LT M, yMEZRAE L, HKEH
REDEARD S 122 ~ 1.14 mm 4, MHETRN O
AN S 04 ~ 06 mm /4F &) FHIRER 2 #i5 L
7z.

Worheide (1998) &4 ~ FEE—KFEEB O~
THED & Astrosclera willeyana @ HREL, T OM®D
oMl B AR RE I, WS LIER, REMMARRE, o
B, AWHE, B X ORSHEICO TR R BRET
ZiTo T, CORMTHLEBME»SRES R
72HEAR (Astrosclera willeyana) % WHFEIZH W Cigab
LCWwaA, HAEMIZTETOEBIRRIZOWT
T, Worheide (ZBED IR S 7z
TRz WL by AV Z, BB X 5T Zone 1
~412X5 L, B0 lux LLUF @ Zone 4 1213 F12
Acanthochaetetes wellsi 7%, W 2 lux £ T® Zone 3
W21 302 Astrosclera willeyana 735545 L, WiH O 54
BiE—8HEL2->TVwAZ E2HELTVA.

g4 (2005) 13 A HE B—VE 3RS M O F VEHEN ik o
HED S8 ST Acanthochaetetes wellsi % i L
oW, BN S Tk v. EHICKE-AEN
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(2008) 2%, AKRBHEF OB F 2 — < LIFIEh
%7 LN ZROBFER LT 2P T, K20 ~ 25
m DOPNZEFICHER L T 72 Acanthochaetetes wellsi
& Astrosclera willeyana ZHR$E L T 5. AiFIZAER
Ho# a2 o BT, HEIRVEETDH S LR
LTw%. Worheide (1998) %t L7z & 512, W
TR HEAR DO REIRRE R TR S N7 22RO BEH CHAFE L
T REEA R V. KFE— A2 (2008) 1TAIKE
FHD Mg/Ca lb® Sr/Calb# 8k X B H L JLE L,
INODEP AN R EE 2/ ETI L E2ERML,
P T & B A UE 100 4F A 7 — )V TORMEL B R
WHRRELE 2 MHT A2 L TEL LEHLTW
5.

REABEICE T EITROS IR

FHOIIPERD S MHE T O KA R TRED
hypercalcified demosponge D ¥JH FIFEEA oM 5
TLIEA LTV FHO—A, B8 2006 4E
WERRFAFEmLE LT, RAEWRICHS LiFshi:
hypercalcified demosponge & ¥H#ED 734 A % 47\,
S O ITHERRICTEE L 75l - RIS B v T KR A
A7 o7z ;B RIFBOS A AR R & Fig. 21”7,
KW IEME 50 m, B3 2 km OBM—BIET, %
F BB S A 12HE 150 ~ 400 m D KGO & 5
HIET 5.

WA O AIKE B O B EITE O S iRA, R
#1150 m O#iPA T 50 m M FEO T XA &%, X
W LICHRE L 2o E sk Lz, i oBid A >
B TOBICHERTHLNIEART, S<HESR
TWwWh, ZOREXIZ] cm BE»SHEAEE 3L cm
FTHEDOOND, BHOZHEALKUTD 5 cm BED
DONL., T2, BOEEFLZ225 16 ~23
g/cm’® ERRIZSOVEE R L. ThidITH B
B O A IREEEAMAE L T R 2 & A
TWAZOR, BHENEOZE OO % S L
TWwbbDLEZBNS.

PAEXIRD 5 BV R - 72X Tl dER LT
RETE . O LEIRE L 72X T3 386 i % 14
Tw5b., 1072 2 WX X Fig. 2 IZI3R L Tw
Vs, A XA THER 1360 18 @ hypercalcified
demosponge DEAEEEZ BRI L7z, KA IZ IS
MRICAIE L, BN R R E DU BT, fF
2B EBE RIS 7 &0 BRI B VIS b EE 5 H
WTHbH. o T, MEROMEITIFET B KK,
BIICIET DB v b ¥ ROVIRAKEIC AR
5LEZOLNDINLOUEMIE, HFEEOWBRICL >
TREWSN, BOEREY KR CEITh, 7TH
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Fig. 2. Map showing the Oodo-Komesu coast, southern part of Okinawa Island, and the location of the sites
investigated. Bar graph showing the distribution of gravels collected along the Komesu coast.

EFshzoTidhnhrt I
ZHEOETFHILT, WHRESITOBIERICEBIT 5
hypercalcified demosponge & &8 7 534 IR i % #14F
L7z, ZhFEclid (1986) 2sEICEHERLAHED
T EFEOHE 2 LTwz2s, WHEBICHITH R
BEOGATT BN EITNHAET 2 2 E WIS % -
7o, THETEROIRELIRE L 2% Fig. 1 1R
. SR IRE L - EBEmE~— 27 TRLT
B0, deimo@Tifh S wrEHOER o5 e, b
BOKME, FAFERER, M TIEREESHAR
ETEBROBEMRE L. chosoZenrs, BED
hypercalcified demosponge (%, MH#EEITITLW OB

i - AR A E S HAERNE TR L T 2 W REE D
LMoz

RE—KEBF THODICR > ILERWK

1. BERIE R B T DE KRR

FEHOLO—ANBHIE, BRI ERL TV XE
DHERETR 5T, 2005 412 4 [0l O F K FRAAE 2 9206 L 72
(Fig. 2, site #1). B L 728 cid, RO
FHAR I KEE 27 m DL E OV - AT E
LTWwa. 2095 Hi§KWREIZ572KIET7T ~27T m D
TSI S NI KR o — N = 73 7%

Fig. 3. In situ habitat of living hypercalcified demosponges. 1-4, within a submarine cave at site #1. 2, close-up
of a cave wall; walls are mainly covered by red algae, and hypercalcified demosponges shown in bright
yellow. 3A-B, Acanthochaetetes wellsi. 3B close up of the surface in the black square in 3A. Note the
well developed mamelons and astrorhize. 4, spotted surface of a hypercalcified demosponge. 5, columnar
coralline algal mounds on the sloping sandy sea floor at -65m. 6-7, rhodolithic coralline algae on the
sloping sandy sea floor; white arrows are probably hypercalcified demosponges (6, -85m; 7, -100m). 2-4,

photos by Keishin Hiranuma.
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TR, 1 mP OB 720 10 24l @ hypercalcified
demosponge 3MFHE L TW5AB Z EXHS NI % - 72,
i 7X I C hypercalcified demosponge 23f# L T 7z
o, RIER W LAEET, A2V LTHICH?
THEL, ZOH0OBEIZ] ~14 lux THo72. 4
[7] o i#% 7K ¢ 37 1 @ Bl 4 hypercalcified demosponge
OERAEZHRE L7120, BHEEHICOWTIIIRER
WCHE L2 Lo TE I EbRTLEY, FHLW
SHFMMEIETE 2 d o 7. AIREFE AR
ORFILHEAICR SN LD L THEBLTWATL
FHIRZZ# (mamelon structure) X 2K (astrorhizae)
MBIEGEL, BERFCIZBVERALY LTW5D 2 & 2%
HThHotz, AREEHEEIEDE T aREELT
BY, X0k CREM F 721X K IR F2E FE IS
AL TV D720, MRCIERIC & o THER#HIZ6
HI LW etrd 5. T BEROERICHRELZ
WHER2r5H 2, SOBHKEREL .

ZOBEHEO— AL, 201043 HI2F 4 /N —
D1h 77 % 15 TR W0 O KE 7 TEKAE %
o7z KIEMRIHEFRATE L, R, M,
EAFEET B, REENOTRE D IS N TRINIKEE D E
LNTBY, ZOMEMIHER-BFHAFEEL V5.
IR CIIKIE 7 ~ 22 m OFPHIC, AKbhT7Y v VIR
DRERER b ¥ 2 IVIRKEE, BAMTE L E D 1275 5K
MR 7% & ZACE A ZERIEDFEL T 5 (Fig.
31). ZIFEEOBREEM R, R4 == T L
72t JE < #iPAIZ1E, hypercalcified demosponge (&
E{fFELTWR W, LaL, BiFEOEEmED 5K
FHINZBIT L7z b 2VIREEE O m BT, HEAS
JED 7R B BRI R MIIMICE A RIERICIE, £
DWHEIMNE L TVDBE T ERHLNITR -7 (Fig
32). TNFTEMIIIFFTMLTWARVA, 1 m?i
30 fERLL EDORNE F EF Y A XD hypercalcified
demosponge MFE L TW/z. HTH5cm %2z 5
KED S DIF, PERROZMICEICIFIRZERE & 2
WEPEEZEL LI EPHHCHATE % (Fig
33a-h). MDIEM VK TIE, N5 OEHIEK
FIA4 PONEYRTELLEERMIHRILEOTDH S
(Fig. 32:3). F7-, —#plCildmste, 3%
REBDOFZOBBOLED L DR 5N (Fig.
34). INSHIERFE—AETH (2008) HEd B THRE
L72ERIZOWTHIE L7z X 912, Acanthochaetetes
wellsi & Astrosclera willeyana ® 2 Fi3ETd 5 v gk
LHHY, BEOEZARMERTHS.

Feua AT U7z ik cid, A D EMF oo H
BSHITC 1 cm BEDOKRE S O/NDH OHMFAE LT
W72, HERRW A ICHERE L TV BRIk I3 &
AERFE L TO R\ EREIY IR EH TH 57290,

BT BITIIKTED D BLHFTHE L E 2 5575,
BFICHIOT 5 b 2 AOVIROKER I, BRI LW
WRICIBFEINLETHIDHS. #oT, TOLI LY
A7 L7k, oS EIPgEE 2 2R
WOTHEWEEZ LN, WRIE/NIOMEEK L% L
TV WITEEED D 5.

KEWFRETOBRKRAET2MHEZREL. wTFh
b ERMAIIHADOMHEKT, T TITENITRLED,
WL RN TS E TSI L 258 0B%EY
To7: (Fig. 4). AIKEEEOEREICIIRETE SN/
INF ) ZIRD calicle BWEIZFEL, 12T 1 ecm T &I
Wi TH L BRESFEEL WD (Fig 41-2). £
DOFEMMEIWKT S L, calicle # P ELAVBER /3D FKME 2
ZH O R IRM/NE$ (diplasters; Fig. 43) &, BEm
v, v LEEAR B SHIRESE (tylostyles) H3Bi%2
ENTz BICBREOEHIE—mILVEEY S Y (Fig.
44), TN OBE S ORI HIRE L 72K
BLOS Acanthochaetetes wellsi T 5 Z & 23 & I
Tole. ARKEBSKOREI DRI TIE, calicle DEE
W25 AKEDOH (spines) AMTITAKFEICHEELTH
D, ESIZKERKRM (horizontal tabulae) 2SI
SNTW5E, INOOREIL, 15 LITEE LTHRE
L 7z hypercalcified demosponge D A3 K E B & E DI
B BOTEIL—%L7k T Aamkofthar—
T 7 A3 (Chaetetes sp.) & D THML TW5,

2. B TOBERE

KRR T ORI TIIAKE27 mAEETLy»
WRTERWIZD, S HIMEOMERTT LK 5 5
WiEE F T, mEERHEOKF A ATERY MIZXD
A& AT o 72 (Nagai et al, 2007). FA I3/ NEAR
% FIV ORI O M R 7 112 5 21 (Fig. 2,
site #2 ~6) TAIT-o 7z, 1B o N7R R % i K HOE T
WK (Fig. 5) 1Z/RT. &P, KiE40 m OERE T
TH 5 site #2 Tlx, 75 A N— |2 X ZEFEFHK
A ZAT - 72

KR 40 m FHEOMEFNE X F 72625  #iBH T, A
YV OEPHFE R E o Tz BRI L2 Y
YIDT—=TNVIREBOTET, TMICHLr I
DUFDST Mo THAE L TV DB Z EAMERTE
72, L L Tl hypercalcified demosponge
HiZEL RO b kb ot

K60 m LA S (site #3) HEEMIEAK X £
L1, BMBHE AR < &I THFHL TW 5.
WA TR OB BRI 2S ) R O REWVWY v
TVEEELTWS. S 5ICZ0OME TR 65 mfi
ETE, PRI E SN o 2% v TEICK AKX
XYY FPBEOWERICHIEL TWD 2 E L0
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Fig. 4. Calcareous basal skelton and spicules of Acanthochaetetes wellsi. 1, top surface of calcareous basal
skelton showing astrorhizae. 2, SEM photo of the surface of calcareous basal skelton. 3, SEM photo of
the dipraster microscleres. 4, SEM photo of the tylostyle megasclere (white arrow).

Fig. 3.1-4 site#] (-25m) Fig. 3.5 site# (-65m)

site#2 (-40m)

a sloping sandy bottom.
777>

Columnar coralline algal mounds on

site#, #6
Columnar and rhodolithic coralline algal mounds

on a sloping sandy bottom. v

E Coral reef & Reef rock

Off-reef sandy slope
‘ Coralline algal mound
¥¢  Living hypercalcified demosponges

site#3 (-60m)

Very coarse sand, rippled, with scattered rubble.

Euphotic Zone___ 50m

7777777 Intense Storm Wave Base - - - -
Dysphotic Zone ;g0

Fig. 3.6 site#5 (-85m)

Fig. 3.7 site#6 (-100m)

Fig. 5. Schematic cross section of Oodo-Komesu coast from sea level to a depth of 100m showing the conditions
of the sea floor, and distribution of living hypercalcified demosponges (including probably specimens at

-85 and -100 m).

2% 57z (Fig. 35). T O THiEkIZidtidmv
TWaAH, X7 Y FOMEZPFREHTHL Z &»
5, BRGMES (euphotic zone) X D IFEWIEFITH 5
LAEL. LaL, REOWHRFTROND L) %
hypercalcified demosponge 1%, &R TX &b o7z,
B ADKGE 8 m D site #5 TIE, WE I

LY v T L S AKEEER (rhodolithes) 43455
AL TSP BlgT&7: (Fig 36). BHIZL -
TR SNIZARKEROFEDP S, TOERBZ
AR OWRMFICEVKFEEEZORS, &
S5 E DKE 100 m D site #6 L ¥ T, AIKE
BRI B AL ) S 18 0 2 ERIR T hypercalcified
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demosponge $i 5 L\ b O EBIZE T X /- (Fig.
36-7). T OFFEIZES LM (disphotic zone) \ZAH4 L,
KEOHRERL T % R E ML LT, EHIMd»-
T F—=2RIZH KT 5 hypercalcified demosponge 7%
HEEBLTWARMRBENEZONS. Yy~ HMhoiR
WHERIH 2 SRESNIZEE L mEwvws w7 ¥ FIRO
Ceratoporella nicholsoni 7% £ (Hartman and Goreau,
1970; 1972) &, JeoED 2 WilgK T LEF I - T
BRLTWZbDLEZONS, WHEETH IO
M VIKIERO B LT, K25 EICs v PR
12§ % hypercalcified demosponge 3725, 4B L
TWAT RO IIFTEL 2 EHLNITE 572,

SENRE

BT ORE R TH S LB S Mg,
BRI TOWRKATICE - T, AREEHKEHEOV
W % hypercalcified demosponge & FEEITW 54
& 7241 A, Acanthochaetetes wellsi 5%, BT 7K =2,
FRIFEICIEE L7 b Y AVIRIESR 5, o wn
T A & RIFFBIHTFTEHAEBLTWD Z LHHL
Mol IRETEEHHNEETOEHERA
WHEZ%ET, ERERPHTD LITBOME N LI T
7278, MMETHILDmA v 22k E 2 3Rt 5
HEHIEHE > TBE, I OIS @Ic 4
BLTWAZEDPHLRI R,

SHOBEE LTI, RGO LVWIERES
fEOKREE, K, Kitoms, HMEZE) 2, £R
BELR EOREBZN R ERNENLETHD. 72,
Acanthochaetetes wellsi & Astrosclera willeyana ® 2
FEPHALE L TOUBIRBEYNSH D, WHOIEK TOI
fie, HHEHSLARKEBEOEN R EE 5t
LAMET ALENRD L. HEE/IRETOREDTHE
HOT, BIREROMB 7 EAALF 5L b T hE
ThHb. BIZINSOWGMEOHIRN 2 5347 12D T
LHLPICTHUELRH L. DL AMMEIRD
LA E TR L TWD DS, BEEEL ETOER
RRZRRDL ZEDPLETH 5.

F 7B TORMEIAH L m Bt oKkdb A 2 5
ik, RBRED O DR RI D o T o7z,
PE- TIKEE 85 ~ 100 m fF¥Ed F— A RIZ EFITEE
LTWb EEZbNLMMEE, RELTRLTRE
L, ZOH5EENREEZIT) LEND 5.

SEMHEICBWT, 4 & 721bf Acanthochaetetes
Do L ERBIRRDND THLEN o7z, TOERE
FEM RO F ARG S EL 2 1Tk - T, fakiEd
EINTV L BREDOEBEERZ AN 72D DI (7
Oxy—) LLTHWS ET, ZOHANDEENS

LIZHOOLNLbDEHFING.

E

AR A A FREITBWT, KRBT
(Fk) MHEOE X AICKEBIEG o7z T
KEWETOFBKFETIE, ¥ ) — 7T
BBEMEIZEICTR— P LTWAEE, FERMNEEL
T2k A 2T OEREZ R L TWiz/iniz Bat
TN D7z o TITIRERRE B ETR 0 B H B EHEHEZIC
EHEZX-> TniZnwi, BRKFHATOMELS
YR EROEGZ L TW22 &, Aiailime
SRV wi ULEok £ 12305 BFLH L BT
5.
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