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Abstract

As a part of the educational cruise (RN10 Cruise) for students of Faculty of Science, University of the
Ryukyus, by T/S Nagasaki-maru, the scientific survey was carried out during May 22 to 28, 2010. We took seawater
samples above a submarine knoll in the forearc area off Miyako Island, and ones in the southern Okinawa Trough
for reference. We also recovered rock samples using a dredger at Miyako Seamount which locate in the southern
Okinawa Trough. Granitic rocks were dredged, which may correspond to Omoto Granit in Ishigaki island. Surface
sediments were sampled by an Okean-type grab sampler from an island shelf off Naha, which are composed of

biogenic carbonate sand and gravel containing a large number of live large foraminifera, Cycloclypeus sp.
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Fig. 1 Chart showing sampling sites. Tracking of the RN10 Cruise by the T/S Nagasaki-maru is also indicated. Y=

CTD sites, A = trawled sites, @ = dredged sites, M = grabbed sites.
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WEEYR K LN, REFRSHERED HSEIS T O3, WK E EICEE U ORI D THD, €D
%<0%, 7L —NEAIABEE O BTHIRAT A3 47 LTV D (Milkov, 2000; Kopf, 2002) , HEECTE X LD AIZIE,
TEWE - HEIR B, HHVITHTEARCAL L ANARL— MRS BIRL TOBEE X HILTND, —J, AZ LKA
FIZBWTREBHREZREL TEDLE), ZOTEND, HIBREE D T ERAZ L DO FUHPEDH O K &0 A Bl
FRIZBE I HHFZE N EEARS LTV D, BUROTEEEIE, A7 D4 A RHITAD 6% REICT Een e AL TR
0, TIUEE RERHIREIFI2 > T 7w (Prather ef al, 1995), LodL, IRBE(LSEIT DL, VERE/KOWE F
F-DUFIE T DAZ AR — M4 5 | X 29 (Mclver, 1982), TOHE R, Slie A% i ISR D E D
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B, TR LA — BN SE 5 A REPEA D (Nisbet, 1990; Paull ef al, 1991), LI=235>T, AZ L AFL—
RO RS HREE, ZAUSPEI IR KL OTE R R ONE B, HiBRE i o 1k B I%ER, MERBRBLORME(L, WEERm o
WEIREZREZD L CIEFICEETHD,

Bt ERAND FRERAHEFER IS T ORI (FF 75 3 By o Bl Ahn) 1, BRACEEIR K L O CRIZIZZED
IR NZE AR E TR o TOD I T D, BRERINCTIE, MR 2RO I AENBE THY, Bilafil4 5%
A TREL TOD TIREIVITE | D% <D EWTE ThHEFEfS T D (Matsumoto et al., 2009), 2OV 7 ik
N LD B EENE, TR KILTERRD B EaL72> TWDREMENR S D, FEMZAHIIET — 200, iEA B
MBI O IR HIE DS S5, AR T, Zhbo iR Bicis W Tk 7 I 72170,
B BRGNS D I R S NI AR o DIFAED A WA 5, ARFFEIL, BRERINETHURIZ 31T DU DDA
& O RARIC R DBREE ~ORBFEAN, &5\ ZIGBYI72 5 e 28 8 S UFJE D5 D A% L D Ji i L o> B,
FTAZ L OWIEEREL TOHREMRE, A% O FEOFIROT=O D IEHENFIEL L COREINRH D,

(2) A&

AL, AT 1 wFTDIED, V7 7L RS L THINEN S 2 #T% 8 A C{To72 (Table 1), MK DERIIZSE
3.>7C, CTD (Conductivity Temperature Depth profiler) #lifll&4T>7-, CTD ##]i%, Sea-Bird Electronics £
SBE9 & VT, BRARESE, /KR, JEJ)DIFE), DO (Dissolved Oxygen:iAFIESR), & VWA~
FUUNDIanT ()b o, mEREFHNL,

WKL, 12 RO =X AKER (5 L) ZHWTERINL, 72720, REIOWEAKIZOWTIE, 7oz HVTE
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VA7 B D I3 IR LD — IR b R 3B 38 AL O IR E A LIC LA R AR O A P Te o IZE ETH 10°COHI;
AT CRAFLT,

Table 1. Location and description of seawater sampling by a Niskin sampler during the RN10 cruise.

Site  Date Time Latitude Longitude Depth Site description
(m)

N1 24/5/2010 3:58 AM 26°00.202'N 125°40.132°'E 1,889  Above a control seafloor in the Okinawa Trough
N2 24/5/2010 6:00 PM 24°51.661'N 123°50.992°E 1,596  Above a hydrothermal field at the Hatoma Knoll

N3 25/5/2010 2:12 PM 24°15.067'N 125°55.135'E 1,385 Above a submarine knoll in the forearc area

(3) ik
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200~800 m fITIZIWT, Kl - IRFIE R B LB IOV AMILERTE, Eiz, N3 AN, fho 2 YAk
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HAGSNTIb D THHLEEZHILD, N3 AN, fthod 2 »AFEIT R, W—FTHMIZ B W TBRIL TW5, 20
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Fig. 2 Physical and biological environmental data measured by a CTD profiler at three stations during the RN10

cruise.
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PEFER A LI, NI TR BB R LT 1800~1994 EETIL B O E LAV bRk 12
o TRR P ~EHHENTZ bR FEDORMREIT 2.44+0.2 X 107gC 1233 % (Sabine et al., 2004) , BIED KK,
HUZIREE 35 R LR B O BT A 3.2X10"° gC THY, YD RFEIT T RO AW E LIFEICRINS LTS
(Prentice, 2001), BRI EAEIS LT 2X10% gC DRFEEWIIL TNOHIENBIBNIEALTEY (Prentice, 2001),
BRI T DR BIEBRE S 25 L TUIE~O B LR FE ORI BT K EEE R NRTA—2—Thd, —7F, i
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AT 7 OUFEBAR P DITIE 2L B D Z R LR B DM B SN TODI LN MBI TS (Sakai et al,
1990) , ZDIH72 HIBRNHER U ICHHE S AL TUVDIRE D, MHERKRUCE DI B E B2 TWH0NTHL

IZE TV LY,

AWFFETIE, B VG 3 J5 R 5 E L VR CER IR L 72k & O, BRI 2T VIV B VETFIE SR e L D
B &R _DZEIL T, KD (bR FBEDRESEDINTRINSN TODINERONZT D, £z, &
IREED R B RN AR E T DI EIL ST, ABIEIRO “BLRFENEDINTHIML CTE b, SHIZEUKIE
WD Z ALK TR N E DFREEMRED RIR PRI A 5.2 TODDE BN T 5,

(2) A 715

PR HAELIE Table 1 ITRULTZ 3 #FT Tdhd, RIBUFAKIZ/ S THRAKL, EHLSME 128D =A% KR (5
L) ZHWT, &EEICRAKE T, WEEH L, pH, DO ((AfFIRHE), TIC (&R, TA(RTIVHVE),
53, IRFBRILIRLE T D, RREE, £T VAV I KO RN LI E H OB AKIL, A7+ 128oTA
AT V(100 mD) (2L, 0.1 M @ HgCL, #& &% 0.5 mIFsML CTEEL, EFTHMART LIz, 3512, pHlE
M, EAEBERREH B L0 S NERORKE, ThENTTAF v 73 8E (15 ml), BEFIHE (K9 100 mD) BL O
ARV (50 mD) (205317, ARSI, M L CREERAZIRIL CTIREEEL, EREIR b7,

pH %, pH A—%—(ORION 4 STAR, Thermo %t) % T, £ D 2~3 B4 (2 ECTRIEL 7=, DO I
Winkler {£TR# 72, ZAUit Mn(OH), 2SR & SUGL TAEL T Mn,0,:2H,0 %, SHIZKI &GS, ZOREFEAL
72 1, % Na,S,0, TERTDHIETHD, TIC, TA, Hisy, REBFRMAKILLIZZENE NS —rA—F—(CM5012, UIC
), BT NIV ELEEATT-05, fAE 1), Hi5riF(PortaSal 8410A, Guildline #), Z2E RN L E &4
#t(DeltaV, Thermo #5) CRIET D, £z, /KL, BHEZRL T CTD HECHELN-T —#& A5,

BONIZJEMEE AT, (EEOEEDOHEKD IO TRBIZH T4 IO R LRFEORELRDD (47

Mk, 1982) , Fiz, LA OB L0 U CEIZ RGO Rl S 0D bk F RN A He ik Hoh SO
NWTNWDHEB ZBND, WK OARIED RFFN AR LA NE L, NZAERO (b RSB E DI T
7o ARG D, ZNOOERES AN D, RIS 5 W bR B DU E~ DRI AL T D,

s I Fr U BRI B 254 i ST (W32, 1999), T IS E 0 R L i SR AR EE I AR S Tund
ZEMFIBI TS (LliFA>, 2008) o MY fJE L CHREL 72K IS, BUKISEORER RO DLE XL
A, BFBRIN AR LA O TEUKEIR O — i bR B GEIEO R IREEIZE ORRER L 52 TW2A0E REb D,

EhELCETSRE

(1) By

KR 1,000 m OFE EHELNZRWTE, TSV TR CEFT O BERERE) &5 2 DDA KA HERIE
TS (KEIED, 1988), ZOTEMD, BRI EC, B b i I TEHS AR SR o 7= AT RetE DSR2 S h
Do Fio, BN 732351 DV 7 ME K - TE BB A TR <5 B C, w2 R AR > TV D EE R BID,
AWUHECIE, L ORI BT DI L <O @A S0 12, = bR H L TODa A ORRE T
Tzo
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(2) PAEHE

B L ORI OKEE 1,136 m) IZFBUN T, Ry Y+ — (Photol) AL, 35 EH#9 20 45 I HATL=73, 1[EH
(DD IFE AR ERLZENTEIRD o7z, 20720, IZIEFMA D2 OKEE 1,167 m)IZBWT, HERL Yy —
AL, RIERICHEECHEKD 20 20T H L, Bl A 1587,

Photo 1 Dredger.

(3) ik

FUBHOERIRAL B L 7Ll Table 2 12”9, %72, FRIUE % OB T E A Photo2 (277,

BRIEhIZa 0L, BICERAETHY, LRLIARE TGO ehoTc, BTN Rb I B o
HDOFADBO BN TNDOITAE R (Fig.1) ThD, WIRBLZEDHIE, TEEANCHE S O 17 SR AL i (O F
LHIDLDOLHEESND, 4%, MR ICED8 THILE, (Lo, FERPEZITV, BN 7 B L OSBRI s
DKEIEE, 725 NS E EfFIL B LOWHBNT 7 O il e a B ST DI T 5,

Table 2. Location of a Niino-type dredge sampling and description of rock samples recovered during the
RN10 cruise.

Site Date Time Latitude Longitude Depth Sample description and remarks
touch & leave (m)

D1 24/5/2010 8:19 AM 25°37.475'N 125°13.201°'E 1,136  No recovery
8:56 AM 25°36.959'N 125°13.161°E

D2 24/5/2010 9:37 AM 25°36.063'N 125°12.300'E 1,167  Granitic rock (Max. size: 30x20x10cm)
10:07 AM  25°36.587'N 125°12.090°E
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Photo 3 Granitic rock recovered at Miyako seamount (Site D2).

EEXEEEHFLE Cycloclypeus carpenteri D . {EDIEE

(1) By

KIEAEAGFLIR Cyeloclypeus carpenteri Brady (FHLALA FLALO T Clrdfeb KEL, IR RKEAEE 13 cm O
S TS (Koba, 1978), A THESIZ IO IR T, RIS Te, ShAEZ BV Tk
DEHEA MRS TRET D, AL, A REETE - R o3 T kit (2 53 4i L (Langer and
Hottinger, 2000), A /@ T (K4 60~90 m) (Zfch %< E.9°% (Yordanova and Hohenegger, 2002) , EEFELH
NP LA 3570, AR EE & 295 (Leutenegger, 1984) , BEE /AL, FHOE (B E &) IcHflEn
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% (Hohenegger, 2004), L2>L, ZOHELRIIHE R 4340 L BLG BN LD BREE K+ L OFA BN HES Ty, filF 3
BRICE > TREES VTR, FTz, Cycloclypeus DALA I, 550U BRERE O BRI A ZFEH T 5, 2D
FERRICR R T 5% ITITE R Y RO KR A O HBHEREF RS EHRINTOWEAEEN DD
(Saraswati et al., 2004) , L72A3>7C, Cycloclypeus DAERER® Cycloclypeus D5\ T8 Fi2 RN A LR o s HE
R EBRBEIK F & OAH BA D BRARES KO VREAVIE, BRERS 5 BN o0 55 DUk o MEPEBR BE 2 AN C AR ST Cx 2 mlhE
e ED, £ZT, Cycloclypeus DAENTEZEE FRRIZL > THLINITB72DIZ, Cycloclypeus DARERET D
ZEEEMEL,

(2) & Hik

TREF PRI O H S (KT 62 m) (238U, CTD 3 H o —Z VTR 2~57 m OHFKIR, ik, 7o
BTV ok, W, KGR, WK pH, (LR FEMEE AW E LT (Table 3), £k, A0 TR T TF7 £
V2 AV CRMHERI ORI 2 BTz (Photo 4). FRESHIZRENS Cycloclypeus DARERHL
RESHNZG3T, WKEANTZ T TAT > 7 BRI, IBBRFHEICEIE TH5FETOMN 1 BRHERF LI, B
IR IR 7T A LB RESHNCE S FEW A (PET ) [CAN T, HiE 24 CIlfroTc A Fan
— 45— THEE LI,

(3) b

CTD BUHIOFER, BRAEHRITUTY VKEE 57 m O AT fi% 17.03 wmol m™® 7, WE/KIRIZ 24.47 °C, M7
1% 34.61 %o, Zr7 4/L a £ (HOEIEEE) 13 0.34 pg/L, WAFIEZRIE 3.79 ml/L, WL 57.07 % ThH-T,

FIEHERILE R ~5 cm ORBEAAG FL RO - AL R A KRR A 2 B8 T B HERE D DA A S
Nho KRG RBEEIL, FIT Cyeloclypeus W5 T % (150 8{K) . £ DI, Amphistegina, Operculina,
Heterostegina, Baculogypsinoides, Parasorites, Nummulites, Planostegina @ 7 J&#) 60 fE{EME EN D, FF
Heterostegina & Parasorites S Cycloclypeus \ZIRVNTZ\N,

Cycloclypeus DAERDRESIL, EAE 4 cm LLEA 4 8K, 1~3 cm (349 60 {8, 1 cm LTI 80 fEATH
%, Fiz, WHEBEAEOFIZIL, SIBEESMELZERE 3~5 cm OEAELEEND, BAEEICA 5 L=shEE
EORESNG, FORBEBEEEIT 1~2 » A BN AT E1T 7285 2 bId, Cycloclypeus 1%, 11~2 A
(PR REAATH Z E DM B BLEIC KBTS TOD Y (Kriiger ef al., 1996/97), ZOZEIX HARBREE FIck
T 3~4 AT AR AM TN CWAZ LRI 35,

F72, RNO2 MiHEClX, & iy B v J7 D7k 94 m C Cyeloclypeus D4R DN BATEREES = (FFATIEAN, 2002),
UL, AMIHMECHE, RNO2 HiHELY 30 m &V VKIET Cycloclpeus DERESIZ, ZOTENL, B B 5 itho
BB LA, BN KEVEREE T Cycloclypeus DMER TEDZEEERT D, 5%, BRx led:t
TCHUE CRIKAR) 3, G EREERIEL T Cyeloclypeus DAEREZRALIMNIL TV FETH D,
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Photo 4 RN10 #fiif CEREES I R A=A FL R
(A) OK-1 Hi s CERIES 7= RIFHERSE)

(B) FAESIN-EAEE 1 em BEED  Cycloclypeus B A RE
(C) BHESNT=KILD Cycloclypeus  (ELESKI 4 cm)

Table 3. Location of an Okean-type grab sampling and description of sediment samples taken during the RN10 cruise.

Site  Date Time Latitude  Longitude Depth Sample description and remarks

(m)

Ok-1 27/5/2010 8:05 AM 26°14.907'N 127°36.949'E 62 Pale grayish-colored, biogenic carbonate gravel (pebble) and
coarse-grained sand, composed of rhodoliths, large benthic

Ok-2 27/5/2010 8:19 AM 26°14.574'N 127°36.882°E 62 foraminiferal tests, and molluscan shells. A large number of
live large foraminifera, Cycloclypeus sp. (max. ¢: 4.8 cm) were
collected.
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