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HECTHD Neolepas ([EA &) 4T,

R KIE H FL720T T R E W B O 7L — RO TR AIA B A ED RIE K AL
INSDIPID T I HRFAD I R 2705 Neolepas \ZUT #5788 )@ (Ashinkailepas, W EBZ A2 AT
FEXRDOREXZ FLHNDBeA A D) ZRldl - FER LT, EZ OB LRI 2.5
D353 FERE DS AT I 2 D EOKME H AL Db BEES VT, &£72 2005 FHAZITT v~ T 47
(2= =T R Izmbnb L7z,

RIEEVIK Neolepas D RKNLEDHT , AL FHEINODEAL T al bl 0, R,
HEALIZHOW TR Z A T2, B PTREZR BAEATAIL Neolepas, Ashinkailepas 33 T
Leucolepas \Z 3 FASNVAZ ERAGINT/RD | 5358, Rft, DRI HOWTRESER, o4&
W) FiEAE VT2 T WO EUKIE H LA REEE O 7 O S LB FE 2 B 59752
EHRHMELTHER L, RBEfR7e DN A BLZEE A28 2 37, DT, ZIIZ
WET 5,

Bk g HALAEWREEE D4y EE . BNLIRFRIZ DWW TELI - — 2D H 7B, EEEUK A
MBEE R TOH A FED DT TIZZRWD, — DD FREME TS AL, 2> D ZOFEDMFZED
MEIED L HND,

Bt ZE AH R
WEfEE - hn Fz (TERFBBE A VAT DR 7 —Hf%)

RAEFRERE (Bi8) (AL 0 1)
R RS & &t

SRk 1 A4 B 9, 800, 000 0 9, 800, 000

Rk 1 54 1, 700, 000 0 1, 700, 000

SR 164 E 1, 600, 000 0 1, 600, 000

SRk 1 7B 1, 800, 000 0 1, 800, 000

o Fr 14, 900, 000 0 14, 900, 000
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WS H R

R KE AL O AL P8 - PE O P o\ 2 . WA I, R e~ 7 i il 2, 7K
EPED~ XAURR, B P ACEPEDO LT 4 — U — MR, TUMER ., T U CAVRPERR 7 R i Enb 5
HEINT- 1 HE, 1 BRI D90 W AR O EH R AR 53 JE - T Neolepas (B A FE) Z W78 9
Do PEF LL NIRRT 3 FARFITIN 2 TEREES VT4 Neolepas D53 EA . SRt 73 BUZ DWW TIERESHY.
ST AW TR TSR 21T, Z AT Lo CEVKME H FLAE I REAE O 4y B0 R IR A B 557
\Z79%,

RUFEOKIE L7210 Tl P BRSO 7 L — DL IR A R EALED TR K LS D B #] D
TIOVIRIDFE BT D Neolepas \ T 72381 )& (Shinkaialepas RFR, W /e A FERTFAOD K& S -FR 4]
DFREH D) D35 RUT=, =2 O R E R DR A 2.5 D30 FERE DS T BN 22 O BRI H FL
MOLEEIN TS, ZOH BTV K EFED RO IS 720 A L O A B A2 = D 4y
i L PR S THRETT 5,

TRIEEIK Neolepas DA ELED TG, AL REENSLD AL I aBL IS, B, bz T
WFFe AT D, TERDOIIZEIT 1 BUKME B FLE I 72 A MNE O S FERE OB ZE 3 LT~ 7, Fll
FA AT REZ EAE ARG A IV D 2 & T Neolepas B X O Shinkaialepas Bt B G @ drfal U CEdi L7=BRIC
Ashinkailepas L4 UT=) D478, 2R EGR D QNS A - I B F9E 2930 BUukig HfLE
WIBREEE DOy L, OTBFEE F 2D 5,

PR A R

EFEKEHFLOTR S A H Neolepas J&DIEAFE N, zevinae, N. rapanuii (LA BRKEVE) |
BEON. osheai (F 6 A6 D 3 FE ., G/ NS R g sa O B4 . N7 7 o db =g, OF
MR, 441X, MRV e, 56 DU G- B0 R i (DL _EARPE RTEE) . =~ XA (B ) L B
=4, TR (VL BRIV REEE) ( AV REE DDA EE 13 O RE OGS, bk, nkEs
1To70 FIIO DRI LI 2R T ASEET 2D Shinkaialepas () B @ AN, Bk (L2 iE
Sa. WA ) IZ o0 ENOOH B BT A - SiEi LT,

DTSRRI FEE L T DNA fi#HT O FIREZAZ A Z S Fja D72 4 £ % VW CIha R 7
DNA @ COI {57 F LT 16SrRNA, 12SrRNA i#151 DOHE FEAL Y& 00T L, ENH D R B Z S
L7,

Neolepas J&¥3 5O Shinkaialepas JBIXF N E N AME 72 UT=, & 4 S£HD 5D Neolepas J& X, 3i#
DOIINOA L R L2 DM OE L1253 L, IS O T~ XA HEA L AL O R sE S5y
I U72, L7223 > T, B KRS E NS DRIFEZ RO HZENARETH D,

Fo~ XA I SO =R O Neolepas J& 35 L OMLFH RS 36 L O 0D Shinkaialepas
BIZENZIUTEA EBERIEEEED/NEL | IRERIRHBUIN 2. T A RIS 2 A2 D5 H

KD, F-FNODOBIGHIEREO/NESIT, FNODOSBORREEYE 2 5 FCHEEAES R 5191

Bz,

PR S R
FEEEKE LD R HATE Neolepas J&DIEAFE N. zevinae, N. rapanuii( L _EHIATLE) |

BELON. osheai(Fa VKT D Vulcanolepas Hr B IS VIZ) O 34 5/ NS FHESE OB
PR, pPRNT T O LR ORI, G4 o SR | 550U SR ERE I (UL RAERE
KWPE) , = XA (PARVLE) | AL 70— —WEg ., o (UL R R TE) AV RE b DA
it 15 SEHDOFEREDFLHL, Lk, AT o7, mAIDEIEAKMEAR S T AFHEI2 D Ashinkailepas
seepiophilia 7 )@ F a4 50 &L 7= (Yamaguchi, Newman & Hashimoto 2004) , 7% D43 FERE% 2K 15
(bR, ) 1238 Rtdi Uiz, $-oT7 1/ ML (Luecolepas longa 1@ #THE) (FAK-EE) , A
KU (2 % B O@mEAKNE) . U7 IR DR FEREDSHT 721215510, Z B2 DOV THAF
FeLT,

3 RAFRIFGEEL T, DNA 230 AT (T #RAH & ALORERIZFERTIED 2 582 | R
D Neolepas LTV K TED Vulcanolepas 1% DNA Sy AT FIREZRAEAR AR 720 72 T SR FAEAZ
TIF=RUT DNA @ 16SrRNA, 12SrRNA AR T DO HAL AN IS E R BAR A AT LT,
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“Neolepas (I -TED Neolepas % g F72\ L D3 FERE) BB L O Ashinkailepas J&1XE 1V E FUHL
R A2 LT, “Neolepas J&I%, FBOMIEN DA L RPEEMEZDMOER (=T 1V AH | <X
A, ALPHER) SIS LT, %E OB, =7 1V 8] (Luecolepas longa) %5 Fx, H> O 1BARRI IR
HEDN T 4 b XALIL 0, BIE EALH | ALFERIT 0.8%/NESWTZDIZF B LS 2 DD, 0.8% D
BRI EEBE X2 NSO BB TR DA ELEHEE S5, £z Ashinkailepas O JLFHF- B 38 LW 4
DO CRIBIGEIRHIEEEE 0 THY | [FERIZ R TR AR 12O FIBEE DS HEE Sz, DEVEDZ
LI HORTEAZE 2 D ECHEHE T, YRIEEUK - 5K FEREDA R VE - B P8 R IR O RTREME AN S
N> TET,

Rl 1 64 B

2004 -9 H 23 H~11 H 10 A A EET VRIS L ONT MR TIL AN 6500 12 K2
BEIToT- FOBERESNTZT0WER B I ONT VB Vulcanolepas osheai DIEEEE DNA DfiE
WraAT o7, TNHDOSERET. DNA EEEL THID TOLD T, Thba FIWTZLLU T DORFFEA Al EE
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EFE KB FLO TR A H Neolepas ‘&7 1. FEXFED N, zevinae (BUNIETE EPR) |
Vulcanolepas. osheai(7>2>7TC Neolepas JEBIZIN A SV TV KSEET T B IONT VGRS M, %
BTN AT A7 5T Ashinkailepas seepiophilia D)) js5 1P HE ] ([RIFEOZUKEE L CTH G/ NE
JE AR OO B B, AT 7 oAb EERE . R EEERE) | (IEKYED Luecolepas longa( =7 1
AELD) (VR ([RIBUKER O~ X4 (P RE) ) L BEORIEGIEKRME Luecolepas HIFED AL
ZUEE (LA REE)  PRRNT 7 O LG RifpsE ., 47 EEsE (67 TEE) SEH1 0 DNA D44 &SRifie
fENT AT o7,

ZNHOSFERIL, BUETIXADDBIBIZ /T HIL TSR, RIFFEO HFE R CITHE—O
Neolepas J& T o7z, BAEETOINaLRYT DNA+ 16StRNA i fn 1 D5y - EW# 7 g T, =h
DOSTFRET S F R TR LT — ORI 2D | TPRE DO Z U A RL TDEB 2 B
%o
BIFEIX, 16STRNA SR T OfEHTE L CRVEE CE DI Z N oME 5L . ZNHD R DUR
N2~ SRt b 36 L OB 53 B ORI IZ DV TIRIZIBNZ T 5,

R THRBE (ef) s

GEEEKEHFLO TR B A H RIEIIIav I HAFELLFR) Neolepas @7 1% F=FED N,
zevinae( AL EPR) | Vulcanolepas. osheai(7>2TC Neolepas J@IZIN A S TN KELETDU B
FJONT M) 1. BB KM R T AR L7~ 7= Ashinkailepas seepiophilia D)) B {4 ([FFED
EOKEER & UCH o/ NE R O B [, PN T 7 o bR, R - B KD
Luecolepas longa( =7 1> I (W AEFF) (REOKER O~ XAMER () ) | BLOFRNE
KME Luecolepas BIFED AL 2 g (AbA L REE) | N7 7 O LR, R s (AL i E
1) 22 D DNA D534t &R 21T o7,

FNHDOFEREL, BIETIZ4AODBIBIZ 7T HIVTNDN ABFFED HFERE S TIZHE—O
Neolepas J& T >1-, BIEETOINaLRYT DNA*16SrRNA i fx 1- 3 L O 12SrRNA s 104y 14
W7o fRAT Tl END ORI 0 T RS FRNTMNL LT B — DR ATHEIZ /R FERE S FA DY
MAERLTNDEZ ZBID,

EMEO AR A AT (BAEIIIa0 A AFEEHR) 4813, IS UAARYZL Ashinkailepas J&7)>HFd
P KSR 34T 5 Vulcanolepas J&NIRAEL . Z 5 Neolepas J& 3TN Leucolepas J& DN IRAELT-E
W) SRE BRI S T T2, ZORMBEMRIL. ZTOFEFZR A A E (BAEIFIav T AFHELFR) 4)58
DZISD S ERED e P AR L OB S HoRfE A R T b 0L L CE R IZET 2, T7bb
BOK BRI A A 0 & HEEIXFE V5 R EPED Ashinkailepas \ZHEEIRZFF D T O K
INNCAB P R EEI Sy B U T, IRIZ Vuleanolepas H3IRAEL | VS IXELTE RS P8 A TLED D R
(25 B LT, IRIT Neolepas & Leucolepas D3RAEL | B 1XF P9 AEHED DA R KOHUREREIZ 5y
B BT R EFEIC LT,
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/;k/ﬁﬁftﬂ( m /E7K'|$7 CYREORR—EWBIaVANAEE

TRIEEK - K LIS A B 327 O AN B L BUREPEVESE (s 20750, FE#R 1097, /KT
2600m) ib&bf%é i+ 5k (Newman 1979) SHUTLOR, AV REE-RIEPEE HIDBEIHND IR0
SR O FERE B Ol B IZE - 2BUKIE A O a7 53 B HE (O3 v 8 R o) 2578 Hai
72 ZNHDJFRERIZRBIK < 5B AKME T OV R EZ OELFRI B R B L OEY B ORI OV TE
LD,

HVT V=7 B O R OWHEIEITIL, HFORTEPRRRE ST DIRIE K (LB 0385, £ ZITIE#LT-
BB T VE 5 1 DOX AT IISIZ Lo THRESNZ 7 Y RIIM N T TENH 2R > HINE
OB HAREH I B TARHNIIE L . Neolepas zevinae Newman (X 1 ©QD) &4 S317=(Newman 1979), X
av WA i:ﬁ%ﬂfﬁﬂﬂ}q (2.4 fEARI) IZBER L Tz Eoscalpellidae BHOME— DA ZFRO ESF, BRK
EROA RE DFELIB L ONENSDOESNZ L > TEAFTHav T H A H O T, bJFAER7e e
RO, o, &‘ZEKEE\TE/}ET@‘IHWﬁﬁ/(ﬂ?fﬂ%ﬁiﬁ@\ IR O DRI > GEIXND
W22tz N7V T Oan=—7p ) L TELED DT L7232 L7 i< Bt Bk (2
JH) L2 NH 457D D [ 252 Fi->(Newman 1979), ZD Neolepas D3 R%  =a— ML R=T (¥ 2T
FIEA. 2 {(B4AERD) 2 BEE DIbAT (Neolepas augurata Buckeridge and Grant-Mackie 1985) 233 H.X
AU, ILEL BB R E 0D, P a Tt YR D A BEBR BRI O kA s 3 SRR E
Too 0T, VaFhd AME T AR B A TR EE O FFER R IR BE IR B L 7= S HEE S D,

Ashinkailepas

" Vulcanolepas '
Pas .y, € Leucolepas longa seepiophila

Neolepas zevinae N. zevinae

North EPR North EPR L\IMEIT%;HUH osheai L au Hine Hina Manus Basin Off Hatsushima

Brothers Caldera

Neolepas sp. L eucolepas sp. L eucolepas sp. Leucolepas sp. L eucolepas sp.
Indian Ocean North-Fiji Basin No.4 ¥ onaguni K noll North-l heya Ridge Iheya Ridge

Neolepas, Vulcanolepas, L eucolepas, Ashinkailepas s
sCale = omm




SaVHAHAEEDZHM

BUK - B KIZE A DOIaV T A HH OFHND 25RO S FOCEPEEE (EPR) 19-21°N @
Neolepas zevinae Newman 1979 O, A REEQRYAZ A ZFEE MO Neolepas sp.. #)51H (#1EK) . BF
1 . RS O Ashinkailepas seepiophilia Yamaguchi, Newman & Hashimoto 2004 30X 2005 4 6
AICFEEESNI T ey | O Coa——F U RN T VIR O TE KM HFLNS 20 J& O Fi
BRIz, NT NG T T — TV T T OBIKME L OIE Vulcanolepas osheai Buckeridge 2000,
TR D7D TEOKIEB DI > T- bR A N (BLE TIXRIR) 2205 Vulcanolepas sp., 3LV IT T
—a—F=7 - U—b— B (B1EK) Leucolepas longa Southward & Jones 2003 &/ X7 T =a—F =7 <
IAMEGR (BOK) | AR T A2 (B K) | T 7 D Leucolepas spp., EPR37'S X° PAR3S’
S HDOERE ANFL, ZNHE WAL AR O R#BARE AP FiEZ AW T Zhbo
ISR E AT LT,

® Neolepas spp. (zevina, rapanuii) @ Vulcanolepas osheai @ Leucolepas longa  © Ashinkailepas seepiophila & spp.

G0N
[
i
30°Np
g . Edison
0 = & anus
) {\ Fiji
;‘I B TR \ & L;u
30°S L;' Hakuho ) 23.26°S/EPR’
o}' Havre .
P Havre 3T°S/EPR s
o 38°S/PAR i{{k
60°S ? )
| PV N g DO e b R "E./:
1 . 1 by | - ] 1 sy
60°W 0° 60°H 120°KE 180° 1200W 60°W

Cold seap & Hot spring
2 RMEIK - B AKE HLIa v T A # H AR OMIERRY /A6 (1L RAREE

EBHK - RBEKERAIIVAHAEDOREDEN

GRUFERK « B K VE TH ALy A, SN R W RAFRD” Neolepas” 2L Coy ST T,
UL KA EE BRAETZ2 K TEB LA REEDDDOIEAREDRFOND LT 7e) | FEAREDOEIZIEE
HZBROMICKERT o 7 RHLHZEBIONITRY, ZDOIFRERE N EJRL ~L TR 3T A4 E)
EUTe, ZORER, BITERDIVAEEARREZ RLARY R X4 >DBIZK 3T 50D b AHIG LN EN
e R LT, ay T HAFHAB OO A2 R TR, AT EEL THREBIZRE 92 4F
HRZNDHDFIRITH N THLHI LN D,



Ashinkailepas )&, Vulcanolepas J& | Neolepas J&, Leucolepas J&,

Ratio of peduncle length to 1:1 or less ~3:1 ~5:1 5:1~12:1
capitulum length
Number of scales per whorl in 6 in one side 30 or more 12 or more 24 or more
upper part of peduncle
Bas.al angle of scutum re.latlve to Close Close Close Above
caritulo—pedunclar margin
Basal angle of tergum relative to . .

. . Close Slightly above Slightly above Well above
caritulo—pedunclar margin
Size of the first tooth of mandible Large Minute Large Large
Proportion Asymmetry Symmetry Symmetry Symmetry

F1. RIEEIaU T A B 4 4 JBORENFFK (Southward & Jones, 2002 72X —ERE )

Species Locality Date Dive Collector Fix & .
Preservation
Neolepas sp. Hakuho, Indian Ocean ‘00/08/26 | Kaiko #168 T. Yamaguchi 95% ethanol
Neolepas zevinae East Pacific Rise ‘03/09/05 #18/356 S. Galkin 95% ethanol
Neolepas rapanuii East Pacific Rise ‘05/04/01 | Alvin A4096 95% ethanol
Leucolepas sp. PACMANUS, Manus ‘98/02/22 | 2K #1075 95% ethanol
. ] Sonne . o
Leucolepas longa Edison Seamount 02/9/22 1GTVA D. Kim -85C
Leucolepas sp. Sunda Trench ‘02/10/12 | 6K#716 T. Yamaguchi -85°C
Leucolepas sp. North-Theya, Okinawa ‘00/06/17 | 2K #1191 -85°C
Ashinkailepas sp. North-Theya, Okinawa ‘00/06/17 | 2K #1191 -85°C
Ashinkailepas sp. Myojin, Izu ‘99/06/29 | 2K #1112 Y. Fujiwara 95% ethanol
Ashinkailepas sp. Brothers Caldera, 95% ethanol
Kermadec
Vulcanolepas osheai Brothers Caldera, ‘04/11/01 | 6k#854—4 T. Yamaguchi 95% ethanol
Kermadec

Vulcanolepas sp. Hine Hina, Lau Basin ‘04/10/07 | 6k##846 T. Yamaguchi 95% ethanol
Vuleanolepas Pacific-Antarctic Ridge “05/03/24 | Alvin A4090 95% ethanol
parensis
Capitulum mitella Amatsukomimato, Chiba ‘94/07/29 -85C

2. BARFRHARHTITH TG0

ZOGFEIZIEDSNTEK LI RFRFD OREARREOV AN F 2 [T, EoENOIT 0 1 REMITIC I
DIZHWDIZ, BrUWSTEIZ L SGEERUK - B KE HALXam T TAFHO HBLR A 21X 2 1R
7
JBL L TOI AR DRHEIL, IRD I 705, TR DME— 72 4 FEXI ROl 2 £F> Ashinkailepas 1%
FATE KL -V~ T w7 BRI =7 0 AL (B K) | LR -t T 7 B LM E <)
Tt - B ARYE L 3 X OMR WO TRV SN 0 B e Sl b i a((K 2), ©FEY, FE K
SEPEDSS T AP, AT KA AT D, Vulcanolepas 1%, B P8 K ELE T HER B L OV /L~
w7 HER . BELONEPR OO REZHT7-% PAR (Pacific Antarctic Ridge) 7 HERESNIZHTFED
Vulcanolepas parensis (Southward in press)EVW I ETEERDIRSID, D Neolepas VX, EEVEEKIE H
LDFAN D7 RFEET22 EPR D 20°N 735 23°S FTOML, AL REZE S RICHAIBID, Leucolepas
L PR~ XA AL 7 — — WA AL P R RN T 7 O BOKME H AL, 15 /KIE
HFLERD A ZUREITH HIH AT,

PL AR DA ZHABINIHERTZD ZRHD B L~V DO 5 BE BN T D7D 0T R bZ
AVEIRITHRNT LT,
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FEBHKBLIUAEKERALDIIVAH/HEB DR FRIHK

B E T VLB K E A D50 T T A# B OFGND 255 FREOY SRR (X 2 D
EPR9-21°N) @ Neolepas zevinae Newman 1979, A2 R¥ERRUZ 2 =4 4 (X 2 © Hakuho) 33X TN SEIR
D Neolepas sp.., #)E1H (X 2 @ Hatsushima O#E/K) . Blf#E L (X 2 O Myojin) | ###ENT 7 (X 2 ©
lheya, Hatoma, Yonaguni) ® Ashinkailepas seepiophilia Yamaguchi, Newman & Hashimoto 2004
(Yamaguchi et al. 2000)(A4E 6 HIZEMSNIZ[ T AL Y | OFE Tma——F0 RIAT AROE
AR AN DZDBOF RN Ao 72) T T =a—F=7 - U—b—Eh (HiEK, X 2 0 Edison
D Ashinkailepas sp.. 27 VGG T FW — 7157 (X 2 O Havre) D Vulcanolepas osheai (Buckeridge
2000)(2Y4 #I] Neolepas osheai &1 Cit#k X417~ (Buckeridge 2000), Southward & Jones (2003)IXZ D Fii%
LICHIBATRE L), Ut (K 2 @ Lau) @ Vulcanolepas sp.. BI ORI T =a—X =7 J—b—F5&
(K, X 2 @ Edison) @ Leucolepas longa Southward & Jones 2003 (Southward & Jones 2003) &%
TV ma—F =T <~ XA (K 2 D Manus) . AR T « A2V (78K IE 2 @ Sunda trench) |
HHERT 7 (4 2 @ lheya, Hatoma, Yonaguni @ Leucolepas spp.% A=A L X AR O R BR %45+
W FIEE VT, 20D 5 1 R A ENT L C& 7o, FIoiil EPR23-26"S, EPR37'S DR D
PAR38’S £/ 51, Neolepas <2 Vulcanolepas ¥ EREESIL TN T, ARG B O#MEZZ1F C, 0+ Rk
Zotr Lz,

PREIEIa T 77 A 13 3B (R 1) D95 T A s H L7227 > 7= EPR (East Pacific Rise) ®DFjD PAR
(Pacific Antarctic Ridge)?»HEREE ST Vulcanolepas parensis GIfE) LIS 12 FWEHZDWT, Ihau R
U7 DNA 0 16SrRNA J&151-735 12SrRNA (815 FTORIERF 2 E LTz, SMEITBAF T 532y
HHATE O IR AEHI 7R HFE CHhDH I AT Capitulum mitella % T,

K 2 BE LA AW THEE T2 R, 2 ab a2 NJ & GRS G 15) . MP 1% (BRERIEE) & ML
15 (R 2 W R 2 VB L B M EDFREE L7057 — RANT » A RE LT,

SR K17 DNA 16SrRNA &1 F ~12SrRNA B F & AL - R R

16SrRNA & {57, 12SrRNA & {51, 16STRNA & {51+ 12SrRNA & {5 -, 16STRNA & {5 1~
12SrRNA A5 DA D DAL T FEIRIC OV CRMANT A F5 Ze o 70, TRHORERIL, Bl —EL T»
Teo ZZTIEZEOHF THEHE W AR (1,700bp) 28 LI RAMATEZAT 572 16STRNA B F~
12SrRNA AR FIZ DWW THERZ R T, F72 NJ ¥E, ML ¥E, MP &G BT IIERRIC THHDT, 22T
IENJIEIZDOWTEEDD (X 3), TTA2 A ROFER 1700 M FE Rt CRBEER LT, 72k, AN
FLE S QU W HIIBREERNZ DWW T, B4 D% O () NICEREMA 2 RiL LT,

4 SO BB CEIEETITESLN TV AR . Ashinkailepas 3 EcH JFIRRI T, IRIZ Vulcanolepas D3k
AL Fb Neolepas & Leucolepas ED3LLT=E V) FE R EL- (K 3 TR EHE) .

(1) 4 OB FHERTH, FEDOT ATV RAAMILDREBROMERICL T, 4 DORBIX
Ashinkailepas JEI\ZIXUE5HRHE (BE) Lle>72 (1 3),

ZOFRMBLRIL, JaU T AL I FHOTRERIFEKE AL DO @705
Ashinkailepas seepiophilia Yamaguchi, Newman & Hashimoto 2004 Z3t# L7=FR Iz, T ETICHSN-
SYFARE . Neolepas, Leucolepas, Vulcanolepas J& X Ob A 72 A5 AREL U CRe#i L7 2912., FEREIC
KBIFAERE DR E 4 F R EN BL—E LTz, UL Ashinkailepas J& % Fe#LT-Rs . FUHITEEIZRL
7o XN B i (8 K) | B I (BUK) | T#RNT 7 (BoK) SV AL KRS P RSEE - R T T ==
—X =7 - U—b— B (5B KD Ashinkailepas sp.. X 2 ® Edison) O FR&IL7Z IO B A6 5 70 FE
FET, MR AR DI AGVED PR A 1G5 Z LN EEL ) o T2, 2005 ST T ViR T FMS L7 Alvin
B OUERA Cr ER Tl TEARDIMTEKME LD D Ashinkailepas D ERESIL, FHHIaT
T ITAFAD T2 CTheb AT IR D IS R E ThHHZENH BT o7,

(2) NJ ETIIANEED D b SE Il I LT- DL Ashinkailepas J& DI LT R DI —RTHdH, T
T Ashinkailepas (Havre) D3 E FIZIRAEL CTUND, Ashinkailepas (BAFR)E Ashinkailepas (ALFHER) DX
HAHNTERIC—E LT,

(3) Leucolepas J& . Neolepas J&. Vulcanolepas J&D 3 DD @I Ashinkailepas J&EIIBID 1 >D I —
RERER LTz, 2D TliX, Vuleanolepas J& D7V —RE ., NeolepasJg&E Leucolepas J&% & te 7L —K
LD T, Vudeanolepas J& D7V —R X Vulcanolepas osheai (Kermadec)®& Vulcanolepas (Lau)hsEL
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RETRT, Neolepas J&& Leucolepas J&% & T/ —RIXBZ LICENENHRH A2, Neolepas &
WNTRAE ., Neolepas (A RPE)D YT L TUWND, Leucolepas J& D7V —KRI% Leucolepas longa
(Edison)& Leucolepas (=X R), Leucolepas (AL R E Leucolepas (A Z)INEiE NIV —R&EVED,
Leucolepas longa (Edison)& Leucolepas (= X A)D ¥ BB HIIT 3 ¥ %0.178%) DFEWNTHY |
Leucolepas (ALFHER)E Leucolepas (A7) D FEFC AT 582 —E LTz, F£7=. Leucolepas (= XA)&
Leucolepas (A2 2)DHE FEFLHI D35 M 8 HiHxH(0.477%) D3E NN Thh o7,
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3
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AT Vulcanolepas JEDM 3L, ZAVHIXEE P A LEN (ONT BB B IO ViR 1IctEFEo7-, L
INUHI B 72 FRBE O ST C, B a7 FEEE I ARG DL EICRED o7, AN AT T B L7
7= EPR @ 37S LW FF D PAR (Pacific Antarctic Ridge) (2% 15315 (Southward FAE) o

RIZ Neolepas J&& Leucolepas &S, Vulcanolepas J&DBEMMNS3E LT, Neolepas &1L P56 A -
FEDDHEPEICBEIL . A REEHFSEE EPR SICHEN = AT % Lo Tz, LONLENDDBARRIZRE I
PR 7R BRI B R CRELIT I ST,

Leucolepas &%, B P A EPEEIAEE 2 THEWDB LR, ZRDIEFEEL T AR/ AL,
— B ACVE RS RN T T E T R AT TN D, LLZE IS DIBIRIYZE T I BRA 72 BREE L
EARTRELITIE ) o T, FI2ZDON BRI E T AL X HEE (Sunda Trench) (26 &1 H3VE R AVERLEED>
HENDIT~ XA R DOEMEBHER B R T RIEDHLZ e ST, T70b b TmA B %S
DOEIEIRIZA BT DEUK (= XA - B /K CRZ ) S 1L, LRl p i (RIS REEIIOIRS)
DALV RA T WA/ CRBIRHIZ T3 5D S i s,

FT FIRRI P ARSERE L AL P8 A - i N7 7 4 [FH O 1B AR BT 15 MRV FEE [ 0D 55 HAS FE g ) e g D i
PEOR DAL GG 72 128> T, SHAER DB TODATREMES @22 RE 35, RHEEUK - 15
1B FLAEEE R CTho T | RO AR L2 0 B AU TS ATBEME A RIB U7 U FE R
(ZHLBRTR Y,
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Taxonomy and phylogeny of scalpellomorphan barnacles, Neolepadine
collected from the deep—sea hydrothermal vents

Toshiyuki Yamaguchi

Marine Biosystems Research Center, Chiba University
Summary of Research Results

The deep—sea hydrothermal and cold—seep endemic barnacle genus “Neolepas® s.l. in
Suborder Lepadomorpha (now called suborder Scalpellomorpha) was studied on morphology
and molecular biology to clarify taxonomy. Phylogeny. Neol/epas s.l. can be classified four
genera Neolepas s.s. (East Pacific Ridge), Vulcanolepas (previously called Neolepas, Lau
and Havre basins, Southwest Pacific), Ashinkailepas (first cold—seep form, off Hatsushima
[s., and hot vent form, Okinawa Trough and Myojin Knoll), and also cold-seep and hot
vent forms Leucolepas (Edison seamount and Manus Basin, Sunda Trench and Okinawa
Trough) based on morphology and its differences of peduncle and its scales. This
morphological taxonomy is supported by the molecular phylogeny of the 12rRNA and
16SrRNA genes in the mitochondrial DNA.

Those molecular data are also supported that those four genera compose of a clade and
are considered to be monophyletic. In Scalpellomorpha, the following phylogeny was
obtained based on molecular biology that genus Ashinkailepas is the most primitive in the
four genera, genus Vulcanolepas has derived from genus Ashinkailepas, and then two
genera of Leucolepas and Neolepas have derived from genus Vulcanolepas.

In genus Ashinkailepas, the Southwest Pacific population collected from the Kermadec
Back—arc Basin is the most primitive, and then is evolved to two populations of Okinawa
Trough and Myojin Knoll in the Northwest Pacific. This phylogenetic relationship is
supported the dispersal from the Southwest to Northwest Pacific in genus AshAinkailepas.

The evolutions (1) from Ashinkailepas to Vulcanolepas (Southwest Pacific), (2) from
Vulcanolepas to Leucolepas (West Pacific), and (3) from Vulcanolepas to Neolepas (East
Pacific and Indian Ocean) are explained to dispersal within Southwest Pacific in case of (1),
dispersal from Southwest Pacific to West Pacific in case of (2), and dispersal from
Southwest Pacific to East Pacific and Indian Ocean in case of (3).
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A cold seep barnacle (Cirripedia: Neolepadinae) from Japan
and the age of the vent/seep fauna

Toshiyuki Yamaguchi*, William A. Newman and Jun Hashimoto

*Marine Biosystems Research Center, Chiba University, 1-33, Yayoi-cho, Inage, Chiba 263-85322, Japan
(e-mail: tyamaguc@ earth s.chiba-u.ac jp). "Marine Biological Research Division, Scripps Institution of Oceanography,
La Jolla, CA 92093-0202, USA (e-mail: wnewman@ucsd.edu). * Faculty of Fisheries, Nagasaki University, 1-14 Bunkyo-machi,
Nagasaki 852-8521, Japan (e-mail: junh@net.nagasaki-u.ac.jp}

A new pedunculate barnacle, dstinkalepas seeprophila gen. and sp. nov. has been recovered from a hydro-
thermal cold seep at 1175 metres of depth off Hatsushima Island, Sagami Bay, central Japan. It is the second
record of a Neolepadinae, otherwise known from vents, from a seep, but the two are not closely related. Its
coarsely ornamented capitular plates, and primary peduncular armament being in whorls of six plates,
distinguish it from all previously known neolepadines, not only as a new genus and species, but also as a
distinet c.larlr\, and therefore a new tribe is |)I'0|j!<}81‘.:'| to accommodate it. There is a sl ig]’)l. bilateral ASYIT-

metry in the proportions of the capitular plates as well as a marked hilateral asymmetry in the
arrangement of the peduncular scales related to bending over to one side. This apomorphic characteristic
distinguishes the new species from all other Scalpellomorpha. While leaning over to one side is suggestive of
verrucomorphs, it 1s not judged a sign of affinity. Ashinkailepas 1s apparently the most primitive of the vent|
seep barnacles, which are considered relics largely of the Mesozoic age.

INTRODUCTION

The first barnacle, Neolepas zevinae Newman, 1979, was
deserihed  from  hydrothermal vents at a depth of
approximately 2100m on the East Pacific Rise (EPR)
[2I°N). Since then three other neolepadine species have
been described; Nealepas rapanuii Jones, 1993 from near
Easter Island (23°S) on the EPR, Vueanolepas osheat
(Buckeridge, 2000) from Brothers Caldera on the
Kermadec Ridge, north of New Zealand, and Leucolepas
longa Southward & Jones, 2003 from off Lihir Island,
Papua New Guinea. Four other apparcnt]y distinct neole-
padine species have also been reported, one from the
south-east Indian Ridge (Southward et al., 1997), two
from the Lau Basin (Southward & Newman, 1998) and
one from the Rodriguez Triple Junction, Indian Ridge
(Hashimoto et al., 2001). In addition to these, several
other likely new neolepadine species have been collected
from hyclrolhermal vents of the North F‘{ji Basiu, Manus,
and Okinawa Back-Arc Basin (Fujikura et al, 2001),
Myojin Knoll on the Izu-Marina Ridge, and the south-
east EPR (37°5) (Stecher et al, 2002; TY., personal
communication). These neclepadines are variously allied,
all are from vents except L. longa from a seep, and they
represent a substantial diversity ranging across the entire
Pacific and into the Indian Ocean.

The present report describes a new Neolepadinae from
a volcanic cold seep. It is represented by three individuals
collected at a depth of 1175 m off Japan {Fujikura et al.,
2002), and it constitutes the second record of a neclepa-
dine from a cold seep. The new form is distinguished
from the previously deseribed neolepadine from a seep,
L. lomga, as well as all other neclepadines, by numerous
characters including coarsely sculptured and somewhat
differently shaped capitular plates, whorls of peduncular
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plau-s smaller in |1nrr1b1‘.r', and |j:y its distinet L‘.a|j:'ll.n|(r—
peduncular ratio. There is also a bilateral asymmetry to
the capitulum and peduncular plates or scales, something
seen in no other scalpellomerph. This apomeorphy, related
to bending over to one side and presumably for defence
andfor feeding, is not included in the generic diagnosis
because the modifications associated with it are super-
imposed on the basic plan. It is the basic morphological
din‘(‘['l‘.”‘.‘.(‘s h"‘.\‘\"l"l‘.” |hl‘. new E:H'Ill al'lrl a" pl'l‘\-'ir}l]sl)’
reported vent neolepadines that set it aside not only as a
distinet new genus and species, but also as representing
a distinct clade. It will therefore be proposed that the
Neolepadinae be split into two tribes, the Ashinkailepadini
to accommodate the new form and the Neolepadini to
accommedate the remainder of the Neolepadinae.

SYSTEMATICS
Order PEDUNCULATA Lamarck, 1818

Suborder SCALPELLOMORPHA Newmnan, 1987
Tamily EOLEPADIDAE Buckeridge, 1983

The diagnoses, given in the landmark paper of
Southward & Jones (2003), for the Eolepadidae and its
subfamilies, the extinct Eolepadinae Buckeridge, 1985 and
the extant Neolepadinae Newman, 1996, were based on
the capitular plates, six for the former and eight for the
latter. These are the unpaired rostrum and carina and the
paired scuta and terga (R-S-T-C) in the Eolepadinae,
with the addition of a pair of latera (R-S-L-T-C) in the
Neolepadinae. It should also be noted that where pedun-
cular platcs are knawn, the basic number per whorl is
E:ighl. for the former and six for the |am‘.r', the reverse of
that for the capitulum. The plates include the unpaired
subrestrum and subecarina and pain‘:d rostrolatus, latus
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and carinolatus -:S['—l'l—l—t‘.l—SC] in the ﬁ)rmr:r, but with the
pair of latera absent (sr-rl-cl-sc) in the latter {Newman,
1997). Thus the formulae for the two subfamilies are R-S-
T-CJsr-rl-l-cl-g¢ and R-8-L-T-C/sr-rl-cl-sc respectively. It
is variations of the peduncular plan of drehaselepas as well
as capitular plans that led to the neclepadines as well as
higher Scalpellomorpha (Newman & Ross, 1998; Young,
2001). Of the two tribes proposed below, the Neolepadini
and Ashinkailepadini, the latter typifies the basic Neole-
padinae plan.

Neolepadini tribe nov.

Diagnasis

Neolepadinae having relatively smooth, unornamented
capitular plates, an adult peduncular to capitular length
ratio of 3:1 or greater, and an adult peduncle with whorls
of 12 or more scales which are about as wide as high.
Nevlepas Newman, 1979, Videanolepas (Buckeridge, 2000)
and Leucolepas Southward & Jones, 2003.

Ashinkailepadini tribe nov.

Diagnasis

Neolepadinae having capitular plates ornamented by
longitudinal ribs or ridges, a peduncular to capitular
ratio of 1:1 or less, and a peduncle (if unaltered hy
bending to one side) with whorls of six scales which are
considerably wider than high.

Ashinkailepas gen. nov.

Diagnosis
As for the tribe.

The new species is not only distinguished from
Nt‘.:jrl{‘.parliui by the majm' d iagm::sl.ic. characteristics giw:n
for the tribe but also by less important differences noted in
the description. These include a slight but discernible bilat-
eral asymimetry of its Capitulm' |jrl:1|.{:s and a marked asyImn-
metry of the peduncular scales in number as well as
pr:jr[)forli:jms, related to individuals hf‘m'l‘mg over sir]t-ways
towards the substratum. However, early in ontogeny the
peduncle of Ashinkailepas seeproplula undoubtedly consisted
of 6-plated whorls (sr-rl-cl-sc), as in the juvenile peduncle

of Melegpas (Newman, 1997). Since the asymmetry is an
apomorphy related to predation and [or feeding, it has not
been included in the generic diagnosis. This allows
-‘i)’lllllll‘.[["l&‘.al fossil and extant forms to be included in the
genus, should they be discovered. Tipe, Ashinkaiepas
seeptophila sp. nov.

Ashinkailepas seepiophila sp. nov.

Diagnosis
Monotypic and hence as for the trihe.

Materials examined

Three adult f-p(‘.(‘.imr‘ns from a bydrotbr:rmal cold seep
on a seamount at a depth of 1159m off Hatsushima
Island (35°00.11'N 139°15.45'E), near Sagami Bay; Dive
no. 585, 19 November, 1991, Japan Marine Science and
Technology Center (JAMSTEC) submersible ‘Shinkai-
20007 {J. Hashimoto, ohserver).

Deposition of types

Holotype, National Science Museum, Tokyo (NSMT)
Cr 15638; frst paratype, National Museum of Natural
History, Washington, DC (USNM) USNM 113131
second paratype, Scripps Institution of Oceanography,
Benthic Invertebrate Collection (SIO[BIC) C-10608.

Eiymology

We would like to name the new genus in honour of the
Japanese submersible ‘Shinkai 2000°. Barnacle names
frequently include lgpas, Greek for shellfish, but the name
Shinkadlepas Okutanmi et al, 1989, has already been
proposed for a gastropod molluse. Therefore we propose
Ashinkailepas for the new form. Since it is a seep barnacle,
‘seep’ is combined with the Greek philos meaning loving or
liking and thus Ashinkailepas seeprophila.

Habitat

There was no evidence of hot |1yr| rothermal acl.ivit)f in
the vicinity of the type locality. To the contrary, the
temperature at the seep of 2.84°C was essentially
ambient (Fyikura et al., 2002). The sediment surface
was white from growths of bacteria. The barnacles were
collected from a boulder of breccia measuring 1.5 %2 m

Table 1. Gross measurements of Ashinkailepas seepiophila gen. and sp. nov.

Type designation TL CL
Second paratype Inside 29.1 16.6
Outside /.7 17.8
Holotype Inside 281 17.5
: Outside 8.4 19.2
First paratype Inside 5¢.1 19.7
o Outside 35.8 21.1
Mean inside 30.4 17.9
Mean outside 3.3 19.4

R inside 29.1-34.1 la.o-19.7

R outside 28.4-35.8 17.8-21.1

No. of whorls

PL Wmax ‘Whase in peduncle
12.5 224 L5 .
11.9 2.9 11.2 o
10.6 21.1 12.8 .
9.2 211 131 b+
14.4 24.2 14.7 8
14.7 244 14.2
12.5 22? 13.0 6.7+
11.9 225 12.8
10.6-14.4 21.1-24.2 11.5-14.7 684
9.2-14.7 21.1-24.4 11.2-14.2

TL, height of capitulum and peduncle; CL, capitular height; PL, peduncular height; Wmax, maximum rostrum—carina capitular
width; Whase, width at capitulo-peduncular junction. inside, left side; outside, right side, in all three specimens; R, range, measure-

ments inmm.
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Tahle 2. Measurements of the capitular plates of Ashinkailepas seepiophila gen. and sp. nov.
R S L T C

w L WL W L WL W L WL W L WL W L WL
Second paratype 8.2 148 056 47 47 1 10.3 184 056
Inside 5.2 10.4 0.5 5.6 149 0.38
Outside 7.8 162 048 43 a 0.72 1048 224 047
Holotype 8.2 L5 0.55 4.7 38 124 9.7 8.7 0.52
Inside 5.9 .70 077 5.6 11.3 0.5
Outside a5 185 052 52 53 088 99 203 044
First paratype 9.6 16.3 059 4 4.9 082 11.5 2046 0.56
Inside 7.9 9.1 .87 7.1 14 .51
Qutside 9.9 203 049 46 7.1 065 113 227 0.5
Mean inside 8.7 153 0.57 4.5 4.5 L0215 192 055
Mean outside 6.3 9.1 0.71 8.7 17.7 049 4.7 f.1 0.78 106 21.8 049 6.1 13.4 045
Range inside - - 8.2- 14.6- 0.55- 4.0- 3.8 0.82- 9.7- 184 0.52- _

S T 0% 96 163 050 47 49 124 103 206 056 o0 3 038
Range outside : ) : 78— 16.2- 0.48- 43— 5.5 0465 99 203 047- : )

99 203 052 52 7.1 0988 11.3 227 0.50

outside, right side; inside, left side; R, rostrum; 8, scutum; L, median latus; T, tergum; G, carina; W, width; L, height, measurements

inmm.

Table 3. Differences in the capilulum and peduncle of Ashinkailepas seepiophila gen. and sp. nov. and Neolepas in general.

Neotations as in Tables 1 and 2.

Nealepas spp. Asfinkatlepas sesprophila
Capitulum Wmax | CL <1 (approximately 0.9) =1 [approximately 1.21)
Wmax narrow wide
CL/PL <1 =15
(=1 injuveniles of N. zevinae,
figure 3, Newman, 1979)
Rostrum lateral view curved internally straight
WL relatively small { <0.6) relatively large (0.7)
growth lines distinct more or less distinct
longitudinal ridges indistinet or none distinct
Carina lateral view curved internally straight
W/L relatively small { <0.3) relatively large {=0.5)
growth lines distinet more or less distinet
longitudinal ridges indistinet or none distinct
Pedunele Form straight and long curved and short
Scales bilaterally symmetrical and number  bilaterally asymmetrical inside, and

small and in more than three rows

and lying on a gentle slope at the base of a steep slope
where other similar |argt‘. boulders were accum ulal.iug. A
seep clam, Calyptogena sp., and the shrimps, Alvinacars sp.
and Lebbeus sp., were found on the bottom where the
barnacles were COHR{:IJ‘.(L and spr.cimcns of an Or:’linary
deep-sea crab, Paralomis multisping, were found in crevices
between the boulders.
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number laterals small and in more than
three rows in inside, but large and two
rows outside

Comparative description

In general, Ashinkailepas  secpiophila  resembles all
previously reported neolepadines in having eight capitular
plates [R-5-L-T-C). The new form can readily be distin-
guished from them by its coarsely sculptured capitular
plates and the notable difference between the peduncular
scales of each side due to the bending of the animal to one
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Figure 1. Ashinkailepas seepiophila gen. and sp. nov.: upper,
holotype; lower, first paratype; left and right sides respectively.

side, On the outside of the bend the peduncular scales are
arranged normally; e.g. subrostra, rostrolatera, carinola-
tera and subcarinal plates (sr-rl-cl-sc), as in juveniles of
Neolepas (Newman, 1997) and extinct Archaeolepas except
for the presence of a median lateral (1) tier in the latter.
Furthermore, judging from the ontogeny of Meolepas as
well as of scalpellomorphs in general, it can be inferred
that the early juveniles of Ashinkailepas seepiophila have a
symmetrical peduncle with whorls of six plates or scales.

The three specimens of A. seepiophila ranged from 27 to
36 mm in total height {Tables I & 2). The height of the
capitulum is greater than the length of the peduncle, as it
is in juveniles of N zevinge {Newman, 1979; figure 3),
whereas it is less in adult Neolepadini {Table 3). The
width of capitulum is approximately L5 times wider than
the width of peduncle.

All capitular plates are ornamented by fine longitudinal
ridges overshadowing the growth lines. The scutum and
tergum each have a strong median apico-basal ridge, and
the upper margin of the rostrum and carina have a welting
at least on the right or outside (Figures 1 & 2], On the
other hand, Neolepadini have no ornamentation other
than the growth lines, and there is no distinct ridge
associated with the change in their direction along the
apico-basal axis of the scutum and tergum. The plates off
the left or inside of A. seepiophila are slightly smaller than
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10 mm

Figure 2. Ashinkatlepas seepiophila gen. and sp. nov.: la-h,
second paratype; 2a—h, holotype; Sa-b, first paratype; left
(inside) and right (outside) respectively,

those of the outside. However, the difference is by no
means as pronounced as that between the plates of the
right and left sides of peduncle (Tables 1 & 2.

A comparison of sizes and ratios of heights and widths of
some capitular plates of A, seepiophila and the Neolepadini

Figure 3. (Opposite] Ashinkailepas seepiophila gen. and sp. nov.:
holotype; disarticulated capitular valves and a peduncular
scale of right side. (A-D) Frontal, right lateral, left lateral, and
cross-sectional views of rostrum; (E&F) external and internal
views of the right seutum; (G&H), external and internal views
of the right tergum; (1-L), frontal, left lateral, right lateral,
and eross-sectional views of carina; (M&N) external and
internal views of right median latus; and (O&P), external and
internal views of subcarina,
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Figure 4. Ashinkailepas seepiophila gen. and sp. nov. Holotype: (A) right cirrus I; (B) right cirrus IT; (C) right cirrus VI and caudal
appendage; (D) 35th article from outer ramus and bases of setae of right cirrus VI; (E) labrum and rvight palp (setac omitted); (F)
right mandible; (G right second maxilla.
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Table 4. Number of articles of cirre 1=V 1 in Ashinkailepas seepiophila gen. and sp. nov.

Specimen I 11 11 v A% VI c.a

Second paratype (right) a 24 26 44 53 b 62 7
p 24 34 14 54 57 55

Holotype (right] a 26 30 48 43+ 59 ol 1
p 20 33 45 il 36 il

(left) a 29 33+ 42 37+ 55 60 1
2] 27 29 al 56 a0 63

First paratype (right) a 31 37 48+ 54 54+ 55+ 1
2] 234 26+ 54 51+ 62 55

(left) a 51 29 28+ 36+ 50+ 59 1
2] 234 26 51 58 62 59

a, anterior ramus, p, posterior ramus, +, articles broken off; c.a., caudal appendage.

are given in Table 3. It will be observed, for example, the
R-C width of the capitulum (Wmax), between the
rostrum (R} and carina (C) in A. seepiophila, is greater
than the height hetween the apex of tergum and the
capitulo-peduncular  junction (CL) (Wmax/CL=>1).
Furthermore, the ratio of the width (W) to the length (L)
of the rostrum in 4. seepiophile is somewhat greater, while
that of the carina is considerably greater (Table 3), and
these differences further disringnish the new spccics from
|hf: kl'l‘:l‘Wl'l Nf:r}lf:l:!adilli.

The inner margins of the rostrum and carina of
A. seepiophile are nearly straight, meet basally with the
median ridge of the scutum and tergum  respectively
{Figures | & 2), and their v-shaped cross sections form an
angle of approximately 120° (Figure 3D & L) In
Neolepadini their inner margins are concave, there is no
proncunced median ridge on the scutum or tergum to
meet with basally, and at least in ﬁ?m‘«{m zevinae the
v-shaped cross section of the carina, being approxi-
mately 90° (Newman, 1979; figure 4C), is substantially
less than in Ashinkadepas.

The peduncular scales on the right or outside of
A .Eaﬂﬁéﬂp.lrm’a, between the subrostral and subearinal tiers,
are large, approximately twice as wide as high, and
arranged in two tiers (rl and ¢l). However, those on the
left or illsir]f-, between the subrostral and subcarinal tiers,
are relatively small, approximately equal in height and
width and deployed in more than two tiers; (~three in
the holotype and second paratype, and six the first para-
type). In mature N zevinae, N rapanuii, Vulcanolepas oshear
and fﬂtf.‘afﬂpm longa, the number of |)f'dn[lf_’.u|:1r scales in
each whorl is greater; 12, 30, and 24 respectively
(Southward & Jones, 2003). The width of the peduncular
scales is approximately the same as their length in
N. zevinae and N rapanuri, while 1t is approximately hall’
their length in V. asheai. Scales on the inside of the bend in
A. seepiophila, between the subrostra and subcarinae, more
C.l:jr:w-]y resemble the |ju‘.:'lum‘.u]ar scales in J\"m}f&;{)&i‘ zevinae
and N mjmnuif than Lhcy de the finer and more numerous
scales seen in the apparently more advanced species of
Neolepas spp., V. esheat, L. longa and Lau A. While the three
specimens of 4. seeprophile all bend to the left, it is likely
that bending to one side or the other may not be fixed,
since it 15 not fixed in the verrucomorph MNesverruca
{Newman & Hessler, 1989).
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The trophi (labrum, palps, mandibles, and first and
second maxillae), cirri and caudal appendages of the new
species (Figure 4) are much like those of vent barnacles in
general. The mandible has a large superior incisiform
tooth followed by two lower teeth with their upper edges
supporting a comb of strong short teeth, and an inferior
angle supporting a comb of similar short teeth above a
shorter comb of somewhat larger terminal teeth. This is
rt‘]atiw‘]y gcnr‘raﬁzfﬂ comparcd to the situation in Lau A
where the combs have been increased at the EXPENse of the
major teeth (Southward & Newman, 1998). The cirri are
long, with the distal portions of the rami of first and
second |jr:111' antenniform while the third to sixth pails are
ctenopod throughout. Cirral counts are given in Table 4,
and setal lengths (s) to article widths (a) were 135/0.19,
1.440.22, and 1.5/0.25, or 7.1, 6.5 and 6.0 (holotype, first
and second paratypes, respectively).

Southward & Newman {1998) reported on the extra-
ordinary long setae associated with the farming of bacteria
in an undescribed neolepadine, ‘Lau sp. A’ from the Lau
Basin, T()uga. In order to compare different :‘.pf:cir:: in this
regard, the ratio of the longest seta (s) to the width of
article {:1:1 Si1|)|)1}rting il, from the intermediate r't‘.giijm of
the sixth cirrus, was chosen as an index. For Lau A,
which was sfa 14.1, Southward & Jones (2003, table 9)
provided an up-to-date list of ratios for 11 vent taxa and
their sfa range is 2.8-14, the mean of which is sfa 6.06.
As noted above, dshinkailepas seepiophila has a sfa range of
6.0-7.] and thus ranks right in ameong these barnacles,
which includes the seep barnacle, Leucolepas longa having a
mean s/a ratio of 5.2,

Astinkatlepas seepiophila has a well-developed penis and is
therefore, like vent barnacles in general, a cross-fertilizing
hermaphrodite. The second largest specimen (second
paratype] contained approximately 120 ovoid eggs
measuring ~ 300 by 500 pum, the same magnitude in
number and size as in MNeolepas zevinae (Newman, 1979).

DISCUSSION
Evolutionary significance of the new form

The secondary bilateral asymmetry of Ashinkailepas
seeprophila, unique among the Scalpellomorpha, is super-
imposed on the peduncular as well as to some extent the
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Capii.ulm- armament. This api}m(u'phy is the result of indi-
viduals bending over to one side, perhaps bringing their
cirral nets closer to the substratum to collect food andfor
to lower their |j:r'0ﬁ|(‘. as a defence ag-ainst prf\rial.‘l(m, as
suggested for verrucomorphs by Anderson (1980) and
Newman & Yamaguchi (1995) respectively. Bending over
isnot limited to scalpellomorphs (cf. Peecilasma inaequilaterale
Pilshry, 1907:85 living on the backs of crabs for example).
Predatory pressures leading to development of such defences
were increasing in the Mesozoic, largely in the form of shell-
crushing fish and crabs (Vermeij, 1977) and such pressures
may well explain the appearance of the asymmetrical
sessile barnacles, theVerrucomorpha, inthe Late Cretaceous
(Newman & Yamaguchi, 1995).

It is noteworthy that the new seep form, Ashinkailepas,
with its l'(:lalivf:ly formidable armour and Sculpturing,
is more reminiscent of the heavily armoured scalpello-
morphs of the Mesozoic than of the Neolepadini. One
might expect a form from seeps, such as dshinkailepas, to
more closely resemble the ancestral stock of the Neolepa-
dinae than would members of the Neolepadini, just as
Lamellibrachia from seeps has proven to be genetically
closer to the stem vestimentiferans than say to Ryt
(Williams et al., 1993; Hurtado, 2002). The arrangement
of peduncular scales in the ontogeny of Neslepas (and
presumably all Neolepadini) is the same as the basic adult
ashinkailepadine plan. While it is possible the peduncular
armament in "13‘!’1:'::;{(3;:.\'8;147& s a reversion to the more
primitive type (atavism), an explanation for primitiveness
in vent forms offered by Hickman (1983), it is judged
'Ill'llikl':l)'.

It was once hypothesized that bending over in a scalpel-
lomorph gave rise to the verrucomorphs (Newman et al.,
1969, figure 113), but that was before our improved under-
standing of the brachylepadomorphs and the discovery of
Neowerruca. 1t is nonetheless l'(‘rmjrl.r:ly |jr(r$:‘.ib|f: a scal pt‘:HO-
morph rather than a brachylepadomeorph gave rise to the
verrucomorphs, and if so would the scalpellomorph have
been a neolepadine? Not according to the early ontogeny
of Neolepas (Newman, 1997), and now apparently in
Astankatlepas, since the (1) tier of peduncular plates is
missing in both. However, the peduncle of the geologically
older eolepadine, Arechaeolepas (Upper Jurassic—Lower
Cretaceous) includes this tier whereby the whorls consist
of eight plates, srerl-l-cl-sc (Newman & Ross, 1998;
Young, 2001), and all eight are seen in brachylepado-
morphs and on the normal (movable) side of neoverrucids
(Newman & Yamaguchi, 1995; Newman, 1989, respect-
ively). It is for this reason we now look to some inter-
mediate (R-RL-L-CL-C/sr-rl-l-cl-sc) between drchacolepas
(R-RL-CL-C/sr-rl-l-cl-s¢) and Ashinkailepas (R-RL-L-CL-
C/fsr-rl-cl-sc) as the ancestor of the verrucomorphs. Such an
ancestral stock would suflice for the verrucomorphs as well,
in the unlikely event it turns out they did not evalve from or
share a common ancestor with brachylepadomorphs.

Age of the vent fauna

Hydrothermal activity has apparently existed since the
earth cooled sufficiently for the oceans to form, but it
has been observed that mid-ocean ridges and basins
are ephemeral to varying degrees, and locations shift
unpredictably in space and time (Corliss et al, 1979;
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Hessler & Lonsdale, 1991; Tamaki & Honza, 1991
Hurtade, 2002). New forms may compensate for extinc-
tions by immigration into hydrothermal habitats, and
then most |1kf:|y from cognate habitats such as SCEPS
(Newman, 1985). Such habitats are generally refugial; e.g.
once adapted to them, taxa can persist for extended
periods of time and then sometimes long enough for their
non-vent[seep ancestors Lo go extinet.

Faunas of refugial habitats are expected to include taxa
of different ages. When it comes to vents and cognate
habitats, it was long ago suggested that despite various
extinction events some inhabitants may be Mesozoic or
even Paleozoic in age (McLean, 1985 Newman, 1985). In
addition extinctions due to shifting of vents and/or the
Permo-Triassic and Cretaceous—lertiary calamities, there
have been periods of anoxia in the deep sea as recently as
40 million years age (MYA) (Benson, 1990), or more
likely no more recently than 90 MYA (Horne, 1999).
Jacobs & Lindberg (1998) suggest . . the possibility that
modern deep-sea faunas, both at vents and in the oxy-
genated realm, did not evolve @ situ for long periods of
time, but colonized the deep-sea habitat after the last
major disruptious ol these habitats hy anoxic events. ..,
the last being ~55 MYA or Paleocene. If so, deep-sea
faunas would be no older than Eocene in establishment.
In light of all this, what presently can be said regarding
the antiquity of the vent[seep fauna?

One might expect the best estimates of age for any
group inhabiting vents and seeps would be available for
meolluses, since among the higher invertebrates they have
one of the best fossil records. But Curi:jms|y this is not the
case for vent gastropods [McLean, 198% Warén &
Bouchet, 2001). McLean (1985) argued that since many
of the family-group taxa among the vent gastropods he
was dealing with could not be derived from Cenozoic
E}I'Ill:‘u, Ih{:y must be at least Mesozoic or |jn':rha.ps oven
Paleozoic in age. On the other hand, Newman’s (1985)
argument for possible antiquity of the vent fauna,
iuf:]uding molluses, was based on the earliest occurrences
of the taxa involved. While Warén & Bouchet (2001) take
these authors to task for their Sugg(‘stiﬂns (}F'ﬂ[![i[]u‘ll.)’, I.hf-y
provide a table of 24 vent gastropods, including two
genera, many familial- and a couple of ordinal-group
taxa. Age estimates for 22 of the 24 include two possibly
Late Paleozoic {Permian) and 1l Mesozoic (several from
cach of the Triassic, Jurassic and Cretaceous), while six
are estimated to be no older than Oligocene and for
two no estimate is given. This appears to be largely a
Mesozoic-based gastropod fauna.

There is evidence from fossil vent and/or seep deposits
of both monoplacopheran molluses and vestimentiferan
worms, ranging in age from the Silurian to the Recent
(Little, 2002). The first, the most primitive living
molluses, have ne seep rrpr(‘scnfafiur‘s, fossil or extant,
and they are rarely encountered in the deep sea much less
in shallow water. The Paleozoic ones apparently gave way
to those of the Mesozoic which then range to the Recent,
but that th(:)f have Continnously inhabited rlcrp—sr-a vents
from the Mesozoic to the Recent 15 doubted since
conceivably they could have reinvaded vents from shallow
water. The vestimentiferans are known from SECPS as well
as vents since the Cretaceous, but it can be argued they too
re-entered this deep-sea habitat from shallow water since




then. And so on with the gast 1'0|j::ju'ls; trochids have lived
at vents since the Jurassic and at seeps since the Tertiary,
and cerithioids have occurred at the vents since the
Cretaceous. So it is argued that while fossil evidence from
vents and seeps favours at least Mesozolc ages for a
number of taxa, that th(:}f have been there C()ntinnous]y
can be doubted (Little, 2002; Little & Vrijenhoek, 2003).
What other lines of evidence are available? While some
genetic studies indicate some taxa of vent/seep fauna are
voung (cf. Shank et al., 1999), other taxa are old. For
example, while McArthur & Koop's (1999) study of vent
gastropods found that partial 285 rRNA sequences lacked
the resolution necessary to resolve Paleozoic radiations,
Mesozoie radiations were resolved. Furthermore, the
vesicomyid clams, previously considered to stem back
<50 MYA (Peek et al., 1997), have recently been pushed
back to between 100-50 MYA (Gofiredi et al, 2003), a
period largely falling (70%) within the Cretaceous. Like-
wise, the vent rliv(:rg(‘.nccs of the vestimentiferan worms,
previously pegged at <100 MYA by Halanych et al
(2001) but recently pushed back to 140-40 MYA
{Hurtado, 2002), is again a period largely falling (77%)
within the Cretaceous. So unless these revised estimates
were somehow biased towards the older end of the
spectrum, the odds do not favour an extensive deep-sea
anoxia extinction event in the Paleocene. To the contrary,
the forgoing molecular phylogenetic as well as some of the
fossil evidence supports the notion that some seep/vent
forms are at least Mesozoic 1

in age. But what about forms
having a reasonable fossil record outside of vent/seep
situations and have yet to be looked at genetically ?

No fossil evidence for barnacles has been recognized at
vents or seeps (Little, 2002), but there are fossil records
for closely allied taxa elsewhere (Newman et al., 1969;
Buckeridge & Grant-Mackie, 1985 Newman, 1996). Four
suborders are :'t‘:|jr['l:81‘.uh‘.:'| al vents, and their anl.ir_[uity in
hierarchical order, general habitat preference, next of kin,
and relationships to their respective suborders are as
follows: (1) the neolepadines, seeps and vents, Indo-
Pacific, closest relative is Archaeolepas (Upper Jurassic
Upper Cretaceous), most primitive morphology of the
living Scalpellomorpha (Lower Jurassic); (2) a neobrachy-
lepadid, Neobrachplepas, vents, Lan Basin, Tonga, only living
I'l':|:r['l':$l‘.l]|31.‘l\r’(‘ of the Br«’ichy|f~pa<'|1}|n(u'|jrha, more similar
to Brachylepas {Upper Cretaceous) than to more general-
ized Pyenolepas (Upper Jurassic—Miocene); (3) the neover-
rucids, vents, West Pacific, most primitive of the living
Verrucomorpha, more generalized than eoverrucids
{Upper Cretaceous); and (4) Eschionelasmus, vents, Indo-
West Pacific, most generalized of the living Balanomorpha
{Eocene).

From the foregoing it is evident that vent/seep barnacles
represent either the most primiliv& or Ouly liviug members
of their r(‘eprcﬁvr‘ suborders. All are r(‘li(‘s, and all except
the eochionelasmatids stem from the Mesozoic. This does
not |jr['f:c||1:'h‘. their h:wing entered vents from shallow water
habitats where they subsequently became extinet. But
there is presently no evidence suggesting such a sequence
of events. Even if there were, the fact remains that vents
and seeps afford a refuge for a diversity of barnacles
having no comparable counterparts in other habitats that
we know of. The deep-sea vents and seeps of the south-
west Pacific provide a glimpse of barnacle antiquity seen
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nowhere else on earth (Newman, 2000), and it would be
curious indeed if there were no other such relic taxa found
there. Yet, as noted above, some palacontologists and more
r(‘ct:m.]y molecular gmt-1.icisl..‘s have been pushiug the
notion that, in general, vents and seeps have acquired
their faunas rclatiw‘]y r(‘.(‘.r‘nﬂy. This may b(‘.‘ at least in
part, but from the barnacles we know it can only held in
large part when the vent field itsell is intermittent and for
relatively isolated.
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Expedition Reveals Changes in
Lau Basin Hydrothermal System

PAGES 13,17

TheValu Fa Ridge (VFR) in the southern Lau
Basin—located behind the westward-dipping
Tonga-Kermnadec subduction zone—was one
of the earliest targets to be explored for hydro-
thermal activity in the southwestern Pacific
Ocean (Figure 1).In 1989, the French-German
dive program NAUTILAU (Nenfile-Law) dis-
cavered active hydrothermal fields venting
highternperature fluids with high acidity ac-
companied by massive ore deposits in this area
[Fougquet of o, 1993].

In Septermnber-October 2004, the SWEEP
YENTS (SouthWestern Edge of Pacific
hydrothermal vents) expedition explored and
sampled the hydrothermal systems of the VFR
using the deep submergence research vehicle
(DSRVY Shinkal §500.The 2004 Shinkal dives
focused on the geobiological and geochemi-
cal character of the deep-sea hydrothermal
vernt ecosystems of the Yalu Fa Ridge and
shed new light on these hydrothermal fields
15 years after their discoveryThese 2004 dives
were the first to revisit this area, and have
been followed by further dive programs and
continued research.

Fifteen years ago, vigorous hydrothermal ac-
tivity with fluid ternperatures exceeding 340°C
was discovered at the Vai Lili fleld (22"13.0' 5,
176°36 5"W depth = 1720 meters) on the north-
ern section of the central YFR (Figure 1) But
the 2004 SWEEP YENTS expedition found only
weak shimmering water with a temperature of
88°C discharging from the foot of an oxidized
chimney (Figure 2a) as well as diffuse flows
assoclated with yellow patches of iron-oxides
(Figure 2b). The lower fluid temperature dem-
onstrates that the activity has declined signifi-
cantly during the intervening time.

In contrast to the dying Vai Lili field, about
four kilometers north SWEEF VENTS located
ancther hydrothermal field, Mariner field
(22°10.8'5,176"35.1"W depth = 1910 meters),
with numerous smolkers (Figures 2c and 2d)
venting high-temperature fluids (T'=365°C)
with low pH (2.4-2.8 at room termperature
measurement).The contrast between these

By J.IsmeasH J E.LupTon, T Y AMAGUCHI,
J. QuereLLoU, T. NUNCURA, AMD K. TaKal

two hydrothermal fields may be an indication
of the instability of hydrothermal activity in
back-arc settings, where magma is located at
shallow depths and its significant influence
wollld be expected.

Evolution of Hydvothermel Activity
in fhe Back-Are Spreading Center

TheVFR is the shallowest portion of the
Eastern Lau Spreading Center (ELSC) at its

southern end. Petrologic studies have revealed
felsic volcanic activity ranging from basalt
enriched in lithophile elermnents to andesite,
both of which have abundant vesicles dueto
the high gas content of the magma.During
the 1989 NAUTILAU expedition, three active
hydrothermal fields were discovered along
the VFR: Hine Hina in the south,Vai Lili in the
central VFR,and the White Church fields in the
north [Fuquef of al, 1993].

Submarine hydrothermal systems develop
where seawater that has penetrated into the
crust is heated by magma to ascend along
fault lines.The fluid circulation transports
to the seafloor not only heat but also sub-
stances used by microbes in the hydrother-
mal environment. As discussed by Kefley ef
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al [2002], magmatic events can drastically
increase the content of volatile species de-
gassed from magma and incorporated into
the hydrothermal fluids, thus forcing a shift
in the associated microbial ecosystem. Hy-
drothermal fields in the central VFR, where
the presence of a crustal magma body at
shallow depths has been demonstrated
by seismic tomographic study [Day ef af,
2001], can provide an excellent place to test
the influence of magmatic volatiles on the
evolution over time of the geochemical and
geabiological character of hydrothermal
activity. The influence of the significant con-
tribution of magmatic volatiles on the active
hydrothermal systems on the VFR has been
previously explained in terms of strong acid-
ity and sulfur isotopic composition [Fougquet
ef al, 1993, Herzig ef al, 1988].

During the SWEEP VENTS dive prograrmn,
which was operated by the Japan Agency
for Marine-Earth Science and Technology
(JAMSTEC) and also designated astheYK04-
09 Nirai Kanai cruise of the research vessel
Yokosuta, 18 dives were conducted on the
VFR with the submersible DSRV Shinkai 6500.
Samples of hydrathermal fluids were col-
lected using the gas-tight WHATS (Water and
Hydrothermal-fluid Atsuryoku Tight Sampler)
fluid sampler and processed on board for gas
extraction, as well as for geochemical and mi-
crobiological analyses.

Dwing Hydrothermal Activity
inn the Vi Lifi Field

TheVai Lili field lies on the upper westem
flank of the ridge axis on the shallow northern
section of the central VFR. When discovered in
1989, this field was reported to have vigorous
fluid ventings with abundant black and white
suspended materials [Fugquef of o, 1993] In
addition to the numerous smokers with fluid
temperatures up to 342°C, extensive diffuse
discharge was observed forming a continuous
halo of iron and manganese oxides distributed
about 400 meters along north-south trending
normal faults.

During the 2004 SWEEP VENTS expedition,
it was evident that the hydrothermal activity at
the Vai Lili field had declined significantly dur
ing the intervening 15 years. Diffuse flows (T=
35-50"C and pH =6 5), often accompanied by
orangs-yellow patches of iron oxides (Fgure
2b), were still present throughout the area.
The highest fluid temperature was only 88°C,
found as a weak shimmering flow issuing from
the base of an oxidized chimney in the center
of theWai Lili field (Figure 2a).

In spite of the lower fluid temperature, the
hydrothermal reservoir appears to still ex-
ist based on fluid chemistry. The collected
samples show a linear relationship among
the concentrations of chemical species such
as chloride, potassium, and total gas versus
that of magnesium (Figures 3a-3c), suggesting
that both the shimmering fluid and the dif-
fuse flow can be explained adequately as
a simple mixture of the hydrothermal fluid
endmermnber and seawater.On the other hand,
in the relationship between calcium and mag-

Fig. 2. Phofos obimined with Shinkal 8500 showing hydrothermal activity on fhe Virle Fr Ridge,
{or) An excidized chimney discharging 88°C fluid in the Vo Lili field (k) Diffizse flow (T=40°C)
in the Vi Lili field (¢ Vigorous venting from a blach smoker (T= 365°C) in the Mariner feld
(d) Deployment of the ISCS in the venf orifice in the Maviner fiold

nesium concentrations (Figure 3d), the weak
shimmering fluid (T =88°C) samples (open
squares) and the diffuse flow samples (solid
squares) show different trends Taken together
with a similar trend found in strontium and
sulfate concentrations, these discrepancies
are evidence for subseafloor precipitation of
anhydrite (CaS0,) caused by mixing of the hy-
drothermal fluid with entrained seawaterThe
low concentrations of iron (70 micromoles
per liter (pmol/l}; Figure 3e) and hydrogen
sulfide (30 pmol/l; Figure 3f) are consistent
with precipitation of sulfide minerals as well
as anhydrite.

The depletion of hydrogen sulfide in the
Wai Lili hydrothermal fluid should have
considerable impact on the microbial and
macrofaunal communities. The typical mi-
crobial components dominating active hy-
drothermal fields (such as members of Ther-
mococcales, Methanococ cales, Agutficales,
and eProfeobacterio) were not detected by
culture-dependent analysis from the samples
collected at Vai Lili during the 2004 SWEEP
VENTS expedition. However, ribosomal RNA
gene sequences of Thermococeies (a hyper
thermophilic archaea, which grows above
80° ) were recovered by culture-indepen-
dent molecular analysis from the samples ab-
tained by in situ colonization devices (I3CS)
deployed in the diffuse flow. In addition,the
archaeal and bacterial ribosomal RNA phy-
lotypes,which had been found specifically
in dead chimneys, were also detected inthe
[SCS samples. Thus,the microbial communi-
ties in the diffuse flows at Vai Lili field may
contain components representing both active
and dead hydrothermal systems.

-28-

Newly Discovered Hydrothermal Activity
in the Mariner Field

The Mariner field is located about four ki-
lometers north of the Vai Lili field, where the
northern end of the central VFR averlaps the
northernVFR. During the 2004 Shinkai dives,
vigorous fluid venting of black and white
smmokers was found here, together with clear
diffuse fluids discharging from the base of
chimneys.This activity was clustered within
a hydrothermal field less than 100 meters in
diameter (Figures 2¢c and 2d).The highest tem-
perature of 365°C was confirmed at a black
smoker in the center of the active field.

As evident in the magnesium diagrams (Fig-
ure 3),two distinct hydrothermal end-mem-
bers are present: a vaporrich fluid {downward
pointing triangle) and a brine-rich fluid {up-
ward pointing triangle) This is clear evidence
for phase separation into a vaporand a liquid
(brine), possibly reflecting high temperature
in the vicinity of the magma The strong acid-
ity with pH as low as 2.4 (room temperature
measurement) together with negative alka-
linity (lower than 2 millimoles per liter) are
commonly found in brinerich and vaporrich
fluids, which suggests involvernent of a strong
acid, probably caused by the injection of
magmatic volatiles into the hydrothermal
fluid. These geochemical characteristics are
similar to those observed at theVai Lili field
15 years ago [fouguet ef of, 1993], suggesting
that both theVai Lili and Mariner fields have
been influenced by significant contributions
of magmatic volatiles.

Since the Mariner field is presently active,
microbiclogical analyses of the collectad



samples provided a measure of the physi
ological and phylogenetic diversity of the
microbial communities. [t was notable that
methane-producing archaea were absent and
the axygen-tolerant hyperthermaphilic Aguifex
species were dominant in the chimney struc
tures and even in the samples collected by the
ISCS deploved in a 365°C black smoker These
signatures may represent a relatively oxidative
and shallow zone of subseafloor bicsphere
and be in accordance with the idea that the
hydrothermal activity is relatively recent.

Other Sites, Watercolumn Sureys,
and Futire Work

Dhuring the SWEEFVENTS expedition, one
dive was devoled to revisiting the Hine Hina
field {22°32.3°5, 176™13.1'W depth = 1850
meters) This dive confirmed that prosperous
macrofaunal communities found in 15989 were
still present in 2004 Throughout the expedi-
tion, the faunal communities associaled with
hydrothermal activity on the VFR were found
to have much lower abundance but similar di-
versity in species compaosition {shrimps, crabs,
mussels, galatheids, limpets, polychaetes, and
gastropods) compared with that reported 15
veats ago [Fouquet et al, 1993, Desbruyeres et
afl, 1504].

‘The ELSC has been selectled as one of the
Integrated Studies Sites (155} of the RIDGE
2000 Program. As part of this Lau Basin 155
work, several systematic water column plume
surveys were conducted along the ELSC that
either were coincident with the SWEEPVENTS
expedition or preceded it These water column
surveys predicled that the activity in the Vai
Lili field was dying, and also clearly identi
fied the new robust activity al the Mariner site.
‘Thus, these plume surveys contributed to the
succeess of our Shinkai dive program reported
here.

In addition to the hydrothermal sites along
the Valu Fa Ridge, these plume surveys also
identified many additional hydrothermal
sources within the Lau Basin. Following the
plume surveys, several dive programs have
been conducted under the RIDGE 2000 pro
gram framework, and research into the find
ings is still ongoing. Because the Lau Basin
spreading center displays large changes in
crustal thickness, it can provide an excel-
lent field to test the influence of magmatic
volatiles on the evolution of hydrothermal
activity Those engoing and future investiga-
tions using either manned or unmanned sub
mersibles should provide valuable insights
inte the tempaoral and spatial variations of
hydrothermal systems.
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®), [X1-20DHavre), X AiEHE (K1-19 0@, [K1-20D Manus), HAE
WiETIZME NS 7 (11906, HHERFIES), iR (K1-19
DG, [€1-20 @ Hatsushima), 1 > FiE (K 1-190©), [41-20 D Hakuho 5
T OSSEIR) 72 &2, NF# THHO Neoverruca DM ASHIR D~ 1) 7+ Hilk
W4 ([K1-20 D Mariana) Oz, b7 — 2 —E, 7 7ik@E, HAIHE
Tl R B EEOHIEL (120 ®Kaikata), ## M7 712, 77
Rl H D Eochionelasmus 75D 7 1+ — ¥ — i oMic, <X AiEHE, 7
HERIZ, TIFLANELT7 7HHIERO T ViBEIIOAMONL., I
5SOMBE A OB ATERIZE SR, FICHKFECEZEMOh, 5Dk
IAKFEENISIEFER ST R (K1-20).

HAE T, #REl (FE—<) 7)), ER/ANEE - FRAHE
7 (PR N7 7) OBAKBHILELLIC, Buk7 Yy RESARL, BARBLIE
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BAKTVVROFE L V- TEW (K1:20). CAETIZRRZINZIALD
TVYFEIIETHETH S Z L IFFIRENC L TH 5,

7 7 RO 4 K H O EREARIBHOKELLICER SN, L LML
21IRENT WD L) ICKAFE ISR ERAKERILICEA AR S
NTVAED (1-21 OKFEEIZHL0OH), 220377 FEFERL Ty
LW LI TH .

7T ABIMM OB RH  FAR ISR I OEF R S M LI IR B a0, 5
WA LR E b2, Ld LiRERKEBILCERYT S 7Y Y F I,
ERBRARBODPTH 2RI L > GEIENTL BN EEI) 20 2 IHE S
B1zoll, HHLOROBENFEHA4 EHO E OIS IR IZHALL T
wh (B . TabbBlEDT Yy KECMOTREAL 11 RE ), GH
POABORETRA 7V YRELPETLAZ LN L. FAWIFHIITEICH
IKE D% b OHEREREIZ X 5.

5-3 FBEHKTZVVREE 7DV RBEREEL & OBRE

73 RO RIS Z D L SRR LB SUER S BRI R L T
WABZ LI LT, ROLSH BRI RSN EREH P AARE (B
L F VEER) »oHE=/MY (5,000 HER) (2200 T, KB Z@ILHE
PHIHN, BHRAOWEE S - BB R TR A A EH S 6 HPAOWHE & k-
HLWHEBEO TS X LANEL 7 7HH, NFATHH, 7YV REHED
ML, SFSETRMENFECL T EIIRS (KM1-22). SHEDOE
EiHE TR OMEINE Y v 2O CAHEFOME, 7V FRHEIIDH
EL- BB ERAONDLZ LICh D, KDL L EEICL - Tkl
A SHE SN L ) EEH A2 7 2 REIL, RiEOSAKEEILELDICHE S
N7 BB CHE IR -7, ZNHBK7 IV RORBORHEL L TEZLTY
5. 770 RBIGEBENIOKE, R, 2R, EOREELS SORBENIZY
T BHILCHEAS, BKET 2 WigRE, SRS, WO THE, B9 KD
REI R EDT T~ PREANOEHREZIEEIZL TS, TOBENLIEN S
X RS AIIOMA R A IS 7)) 7 — D &M E OBRAOIBIED, #iEO
HKEHILTHEICIC OB A o7k FEZ SR 1070,
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122 HAEMRH 7)) TRP  EAEET, HRORME 2 RoRT b OLEOHME -
Ko HAABEOHRIE, BEFTTICNE, 5908, 6158, ) H245 M. HE
R RE 5 F 0 ET, BESELoSHOmE L OHBELFED TR LA
AHOME (UL EORKEO FOHBGFT, HIRSATE), fEl=
mA L e HOBOAHELIED 3 a3 v AN 4 EEAHBE. MY 2 T RE
M I A A 7 R LA FENT 7B (EAN) O, BEL
CoF, 3B, 108, 9 boMmMME. PAEMATLEN | EFHE T TEE
(b)) omE, BEETIH, 108, 66ff, I b I13EEE. X UE
WH 7Yy AEE (EaaH), 138, 10408, 5618, 95 154 kfEns 3.
FHI o T 7YY REEARER LA™

-37-



1. 79 REGHOERE 37

5.4 FBHAKESUAEKEEADI avHH I EBDOELEFEK

BHRO L2 2y AT AEOFEHRIKTEL A ¥ FREETMTHI L
L. L LERL®D L ED7 Yy FEI R BN R 0»?
FACEEE A v FEOERBAKEHILICED L9 12080 (GROIEHRD) L
TWB0H? BRI S .

AT 7 3B AR D I a v A A BEHOM SN DL & D)
L ACE S (1-21 D EPR9-2°N) @ Neolepas zevinae Newman 1979,
Ay FgEg FY A A=EEGSE ([F1-21 O Hakuho) 3 XUFSEIR ? Neolepas
sp., Mg (121 @ Hatsushima D #K), BAEL (K1-21 O Myojin),
s b 7 (BEd1-21 @ Iheya, Hatoma, Yonaguni) ¢ Ashinkailepas seepio-
philia Yamaguchi, Newman & Hashimoto 2004 " (R46 HICEMmE L7z [7
VY| ORABEC=2—V—F Y FMNATVBEOGEKELILI6 DR
OEFFEHEROPoT:), NTTZa—F=7 - ) —be—Bip (WK, K122
O Edison) @ Ashinkailepas sp., N7 VilE& 7 7H—A V77 (H1-21D
Havre) @ Vulcanolepas osheai®® (%) Neolepas osheai & L Citik &7z,
Southward & Jones 2" 13- Dffi% b L IZHBHIRE L), 77l (H1-21
®Lau) D Vulcanolepas sp., BLUNTT7=a—F=7 - )—t—gFi (&
B, [ 1-21® Edison) ? Leucolepas longa Southward & Jones 2003°" & /¥
FFZa—F¥=7 - vXAHE (M1-21 OManus), 1> KA T - A5
i (A, 1-21 @ Sunda trench), 48 ~ 5 7 (1-21 @ Iheya, Hatoma,
Yonaguni) @ Leucolepas spp.x Fl\2 7244 LS AR O R E I P F
1) 7 DNA @ 168 rRNA O3E I IS ST L Ta 7. 7250k EPR23-
26°S, EPR37°SXFDHDPAR38’S %2 £1> 5 b Neolepas X° Vulcanolepas
FHFRE ST, iREHORMEZIT, FFRELTHHTHS.

BT CIELNTWASTFREERIE, Ashinkailepas 735 b HUGH T,
S Vulcanolepas 54 L, FHar6 Neolepas & Leucolepas £ 73571E L7z &
VIRENEBLNTVWS ([[M1-23). ZORKMRE, 3377 AAHELT
(SRR O IR G B K L2 & OISR & 72 D Ashinkailepas seepiophilia
Yamaguchi, Newman & Hashimoto 2004 % 5eilt L7212, FR T TIZH LN
5%iBE, Neolepas, Leucolepas, Vulcanolepas & & V) b JFAGH & 7 % 53 J5HE &
LCE# Lk 91, HEBICXDFGEHEOMIRE »FRKEA L (—H L.
L7 L Ashinkailepas J& % iL# L7-H, ZHHEEISRLAE ) IcmEd (1w
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), HmERE (BUK), 77 (BuK) v b ACTEE & AT -
MNTTZa—F=27 - ) —e =Bl (FiFE/KDAshinkailepas sp., [ 1-210.
Edison) @& NI OAM SN L0 38EET, WEENY A 2 O 56 o B
fREMSD LA Loz 2008 FASN T VR TER S N7 Alvin 5 OFER
A TR TPER T T E % D EKE LA 6 O Ashinkailepas D3R8 S i,
HOND I a v AT AHOL TR THWMDOILVTHHTHL I LHHLD
o7z,

100 Ashinkailepas Myojin :] 5

[ Ashinkailepas N Theya

78 Neolepas Indian Ocean

IE
Neolepas zevinae EPR
4
Leucolepas longa Manus :I

Leucolepas longa Edlison Seamount

97t Leucolepas Sunda Trench

99 Leucolepas N Theya 4
Vilcanolepas Lau 1 1
95 “Vulcanolepas osheai Brothers Caldera

Capitulum mitella (out group)

NJ tree of 16STRNA gene, 458bp

[ 123 PESA - FEAERIL SR IR I av AT BO I bar K
117 DNA 168 rRNA #i{zz [0SR V2D CRBE. MO0~ 4
DECFITIAA 458 A2 2 DO IR TOsE o ) Bk R,

T RAEOMIEE, RilEO &) I B HER AR WIRIED X ) B TO
EM ORI LD ETEELEER S, BLISEREHRK - 5K ML 5
DEYHEDSEEMO P FHOP TR OEHBET, »o2h o O EEEOHED
BRI EBEORMMEGRE LT 5 L THELRGPEHTHL LWL RIIR
S>TWBHEMTIE, ROBIROMNRIIDFAROHETSHS.

R

CO—FEDOMNIEL, ZL{DFEOERLEIZL L LIAHARKE, 707
SYFEEOT A VWA LOFFRIZOWTIE, TCEEKFERENIEAT - EHakE—
Had2, TTERFEREREE - KEHF, I 32 FYT7DNALLZSTREK
PRI DOV T, B KEHREZEAT - NEEIEE, T TRARFRER
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o BRIEE, RNER T, RS, SEmfE—ER, AHEET, ko
B F R 3 3 A BOG TR OVTE, LTHEK
kbR - JENLER, RRHEL, MO, Mk END, THEXIIS
WFehs, #ROOSHEBEORBE L KVICIRDLI L ER 0T,

¥ iRk - BEARIILO 7 Yy REICOWTIE, CofRtEDL &
SR G 2 TR R AT - KB FEdE, KB - 220 07
AVEERFRERT - UL - 2 —< o EdE, BE - T AWEMER - T 7
H A — F¥fE, 79 A - IFREMER - 3 v ¥l -tary#y s, 0w
7S HAFEENSIET S TLORBERPERLBET /.

¥ 7RO LB e B R (INEERRET Y v ¥ —) O KR
PERBEAFIH SHTHW 2 RWAMIEICSIL, 79 Y FEREICBRELT
134  DEBBYETAV 2.

DEO%4EB X UAEEDH 42122 2 ThOTHILE L EiF5.

TN O O—EORIE, KFRFERRIIBI ho7:7 VY RHOGEIY
MRfZEIc T, FEDSHREDNDEL HA TV LR TE D12 &
S THEbN I IEREL, ROMEOERELLTwAH. FOHEKT, BNMmEL
ook, {EHATERSGA, M E A, MBIZ A IR OIEIZE R LEE
%527, ZZIIHO TR LTUESROBLRT 5.
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