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Long-term Heat Flow Measurement
on the TAG Hydrothermal Mound
in Mid-Atlantic Ridge
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The Lang-term Heat-flow Monitoring Svstem with multi-probes (“Daibutsu”) is
designed for multi-channe] and long-term measurement of subbottom temperatures
at TAG hydrotherma] mound, Mid-Atlantic Ridge, in order Lo clarify the hydrother
mal regime and its temporal variability. The development started in 1993 bazed on its
former version, which successfully measured heat flow in Sagami Bay, Japan, for one
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yvear. With this instrument, we can measure both the spatial and tempaoral variation
of underground temperature and temperature gradient. Since the thermal conductiv-
ity is considered to hardly depend on time throughout the measured period, we did not
measure conductivity values.

“Draibutsu” was deploved using the submersible “Shinkai 65007 in Aug., 1984,
Although some probes bent due to a hard sulfide zediment that coverad the mound, we
could penetrate 3 out of 8 probes (80cm in length) within 50m from the data logger.
The others were in the water. Temperature data were partially acquired using the
acoustic data transmission during the cruise. The probe #6 that penetrated most
deeply showed a positive temperature anomaly of 3.5'C. Some of other prabes showed
fluctuations due to bottem water temperature variations.

“Daibutsu” was successiully recovered during the Alvin/Atlantis-11 cruize in
March, 1995, The datz logger and the probe #2 was covered with iron-oxides with
transient thermal ancmaly up to 100, implying transient and localized hydrothermal
activity in the vicinity. Several transient thermal anomalies were recorded at three
probes (§2, #5 and #6). They are well correlated with drilled pericd during Ocean
Drilling Program leg 158 cruise, implying artificial perturbations an the hydrothermal
cireulation at TAG mound,

Key words | TAG hydrothermal mound, Mid-Atlantic Ridge, Heat Flow, Long=tetm

measurement, Q0F

1. &L &

RIS AT e kY B R TIL. L v HERE S T ) &
2R MEBRITIHE S 2 Twv b, 2245l
B4 SR, HERMIA SR ERE LN Y B
MkThasrdi LATWE, k2 AN, FOERNYE
WA 0L, B lhAntE, BELE, 2RERETHLL
OIS ERES A ¥ iz £, ZduE TWETL
HlE AT ey,

USSR, TR E R kAR R i
Ao Eizky, PeESADL, RGNS, OFES 36
mAOHE T —FEG R LT T —TFA L, MRHEL
SESLTMETS v s e bild. Jo7ail
Hide EHRHR A A, 0 LA T, AR
ST I R AR T & -, BRI T IR AR
WABER AR Z - T T, #lurs k) I 3 41 B HRDY
REABIGENDD LS, ZafhB{EEc LD R
BAAEREL R, TR IS T Tl b BRGETST
AN AL N Ak LAl R e LA TO
SRR, IR BN TR L e Aosh, BHRL
{edis b AEEGNATE (G- T Mokl 2 0MEY
LI T E G, £, BuRifEOHNEAE, L
(Ao TEE AL FronEial 2y — e TR L T b b

1

BLHNEOT, UG 5B &5 o &b
MHTH 5,

FE PR e b Ee T I 5 & TAG #luk=
PR L, WRATZ00m,  FEETRTS0m A &
T BAMIHEOMITS ), T Ers I NETIIRRE
NTHHPTHROBRFMARE TS (L
Rona et al, 1984; Rona and Speer, 198% Rona et al.,
1993}, Z 4L & Closipise o - P ok kT s =7k
TIZ L HMESR DM AT VWS, S, R
EWE 7 =T LA 65000 12 & ), TAG #vk—r
FFICHMLE e, RS AR LT, e
¥ FTOBRR oM E M E= s -t b
LA,

e P Lol 50 A #RIHE L frb i
THEN, BRBOW/ P82 Bl 02 CGEfF20m
PR T E W mt R e a3 (G s B R et s
ATL (Beckeretal, 1993}, A L34 idn-
WIINRIE AT, £ 2 THER S o T Bk IRED
NP EBML TS R A LILBY, Sty -
EWY Loz, MRS TA ¢, 1§
FEMEE=y —F 52 rrETh s,

BAZ, el e A0 A e 0 B 0T, TR SRR SR 1 G

JAMSTEC J. Deep Sea Res., 11 (1945



ODP} =k 2@ TAG =7 FIZTiFhR A2
e Tz, BN X 0 2 ook Rl e 2T 5
DT, (PEOBG AR, BN MR LS L T
WA 5 = L3, WEeoild BE 5 L THEREY,

o ds, BT, 2 E Woods Hole Oceano-
graphic Institution o2 F#EEY Knorr (2 k&5 9 & iR
d 2 S 7 —7 b i, B v K TiTbIU.
MER AN & AL, ARG 2 T L {0y e ]
(Zfrdededr o, L L, Knovr #ifEd o s fu i
LRI E AT T A D LT A, o4z Sin
L7 Woods Hole Oceanographic Institution
Marty Kiginrock IIZ L B 2, = Faupivy s o &
AE—d =T WP LW T o F A=A —HE
LTnabsThy), ol edidh, Hvve kol
A LEEIL 0o & D EAUTE Sl

E i, FEEOTSIE, T ok MIR 2 L &
TR, 60| Cambridge K559 Adam Schultz &
12X = Tiidad, i MsE L 2s, Medusa 95 5 0500
WERET 3 SR 2 e, ZOWEE, RPN Tk
fhy ElillRiz, 19952 — 3 HIifdedtis Alviniz L &
TERICOT i TS LS [ B A

ARu T, TAG=Y i FlERELLTo—7T
TN s i oo B e, TR - [T R,
Bl —Filoon TTFEmcmETam i Th
B

2. Fo—-7RERERNERSRE
P = R E SRR R E 2 o,
2, AR TAG Todk Az sy - T, Mifpkzan g
B RV IWFFICE TR MEREEET, TAGH
MRl B THEEA S v, Wi, Bz iEs
IR SRR RN LTS S GRTEA, 1994), L
T E T,

B A i A L 7 o — R RS e S

Probe-type long-term heat flow monitoring system
(% Tkfhy Daibutsu)

[F—#o#=—]

HBE PSR- e — B

wisf : DHF-602

Ml = L A= 3 A ¥ — (['C—5lk)

Froa e 3 E S0

SRz L 010 (E90.001°C)

M b 3 00—65000 (0—3100°C)

FHEEIES 1.2, 3 .4, 6,12, 24meli]er & ivd & 830

F— # I 1vbit RAM
SO000E] 531l 3 F— # & 4L 80T

Tl C 1BIE S0, 300mA*Glsec

iviel o EEEF, U AL, 9V, 354h
TGS R, FoLor QR 30V
W EELH, T DR, 24V

‘Daibutsu’ deployed (TAG hydrothermal mound, MAR)

[0 Agim i TAG ko oy - Fein

Fig. | Index map showing the location of TAG hydrothermal mound. Mid- Atlantic Ridge.

JAMSTED J. Deap Sea Res.. 11 (19851

L



F—riEs L WS T S EHE (12kHz, 10—100bps)
Ber RE232-Ciz i 0 (9,600baud, Shit, P &, 2stop)
H 0 A

EL PN ELERIZ LS
RELED EOSE&Hto -7 EildE TS e b £
AL PN =ATELLOHETE

[#5 B BHE]

# % ! Data Communication Unit

Wi CALL 2= FIZ &R T b v BEIE
TELEMETRY zw FIz k S{EREF—F 5L
RELEASE > FIz L 2N 0 EEL

FRF—rER  DFAF{ aT—F (Tw Fainh
P & g &)
AEN—WEHRE—FL B —FOF—FEmET 5)
PEARMUE L, 10, 20, 50, 100 bps ooibde s

JE—= R b 3k REMIZ-CTRET L BT
L0, GRS

[ZFo=7]

HEk A Mem, IE Bmm, B loam

HE AT v, WiEE Y )2 P 4 THE

HRC B

ERRT LR R e i S N = B

A= e — [ 1Tem

=Nk D FH50m

R | TR T o TN el < el TR Bl Y
i1, Rl y — 2 oiEmwda

3. EEDEE

() TkZgdy adfth

MODE'Q4HEEE 2 Mz 2T, FLASLGER0D 124
515 5 B 2 ELD, To{hao TAG ivk—=rr > |
oo T o EiHi § A106H1E:
18 (GMT—3 Rl iz, T $d mbdEi sii,
Jisiy, e Pehatio g S, TEFe S RE—A-
TPy P AOMETHE. Tl 580748, #i
fficrlaasrirrrPFilllEcLsTE=y—2ails,
i l@mesd Fodeld, T2 o LR e
Mm@ L I A DT A HERE, EE Imfs o—3
A TTERR LA, BEETEESy — L aidr, #
FhHELEMTHELAEEbRE,

(2] FLAAGGI00, FE2220RGL (HMEE @ AL

mrrenEil, 8 M1ZHSITRAL I RS-
AT by SlBEIRE D, BT e B
e, PR FOWmcHL I EAHMLAL, Foo, 4
FooE R E LT L, WO ERIn RN, ¥
i, AEOm LKA TFRARTe— Rk ), ZF
RN SN TV EEMTF =7, B¥7 5 o v =1
£, BEIZHRRERL, 20, TLAG S

[Condustive Flaw]

FE2 7 o= R L RN AN S e RER

Fig. 2 Schematic configuration of Probe-tvpe Long-term Heal Flaw Memitoring System,

PR

JAMSTEC J. Deep Sea Fas., 11 (197



1100

1080 -

1080 -

10?4}-5-
1'3505 =
135&-;---
10 o=
1030 -

s ol

1010 4 - —

1000 T
=l 520

Bis MRS At R AR o — 2w (el nd, ENerr—2it, ODP HRssiicodEilEs tF ., RiivEs

BT en

Fig. 3 Positions of Daibutsu system and probes, markers and ODP 158 drilling sites (diamonds). Each position has

ambiguity of ca. 10m.

AT AR L m — & oA A TR R L, B
Lz LA B L A BRI A hieT S o
FRE—H—D 2Tl FEAMNE, HHEID T 1
Liz, i, v 2ddw—d—, Rirddih ki
BT oz, BN 2 2 F A (Manatee) MOSIRER
WEH (OBSHY &R L. iz JAMSTEC Marker
#2hnhhE ), Alvin Marker B, JAMSTEC Marvker
3, Alvin Marker C, Manatee, OBSH, &322 L 4ad
JAMSTEC Marker #2{2h =72, =7 o Fiidiniziz
LAEERRA BTN, ELTEEO ST AL
T, HdddBllldBNTE &L 3 e R0t
52k AHEET & - fo 0t JAMSTEC Marker £20 (13
EIRL T L TR, FLlEEmadivdsT, 7
B LT B ST A,
R ITILE T b,

S BB Al A i L2 8 AT e — ol
Fifof, 7To—7 X EEORES LAl E, ODP
Leg 15802 & ZI@ELOMN (M Eam &4 rE . ) 2
Lzt FaENENLT o -l rew
AN ) o 20

R L = R | 1 WO A L ol ) X
iz, Po—7 8o o £ (=7 50m A58 Rk

JAMSTEC J. Deep Sea Res., 11 (1994

Thd) Mo TLEofn Sz A0ni
Hizosl), t~ToFo—7TIald LUz
iz blE METHa, LibLGds, Wil
OB L =T RS T I T ELDT, IO
F2IEMERITL .

RIZIF|WF o720 L, =72 FOMMN, JAM-
STEC Marker 8354, st imiz o 2L 7=,
IR L TR ), 7o 7o 301k (.
5 {Esh i ez = THMETIZE S 2l D1
FFo—FIF, IFFo—7HESIHzE TS ER
Adr, Lil, MATESLYTFRTY —7hdivald
s L E vy, Seed o JAMSTEC Marker #30
) 0m Y, B S T e b e Bl m il 2k
Iz Lz, SO o=7likiEe reference ¥ E=F —F
A kizHal, 3G Fe—FL FAEAZLaTHE
imadLr: Marker 84 (75 + # 2 £ — 4= 4#50m)
OEED, BtHROSmc23E L0, Ll Te—
TR A T L v, #iE A 2 — 2O A A
BFoasof, s T H7o—=72010 ML, JAM:
STEC Marker £3@Pg (2 A & alAd. LitL, &
7 e —F LR, ) —add Y ARE TR L e
s, B Tr T L T LE . 2ol

141



ArHE o, To—FEMILS, ELafERepiz,
Feloffadifliadt, B L {Fo—7&#EMLLoIzLY
Bl Lt THm BBl TLE=

(30 TLAAug500) HE223E (RS © HhpdE)
MR 3 E, 8 A3 ITAT izl 2asibe
T R AT e —TREN E, Alvin BEMERRNC L 2
SR E ST A, ST - RS T e —7
F, P Marker MenR ¢ IZ2E S L, 209 B,
6 F7 o —713, "Funnel, ¥ BEA TV 3, R2)FAE
Yt NEREALT—A—mF CIRITEE S LA,
iz e ek, IREREECHERTER L, A
Lol 8 H P o =101, ihded Hofolitl o — e
hEEATED, EBHTLHI 2 TEAdhat, J0k
#, FHEokitnE oy =TI L ko,
HF O —FOH AR LIzET,

4} iz kaF—siEE

MRy &34z, AREBIEAEA = ) —TF— 7 2k
L, BUEfEC g Y I RT3t LT
nd, SlEais, DEEROENEME £, TR
S0 A A, BRI Y - adBiE s
aTued, Jhd, ik smo e FERIFCEET
ABTF—FEFYIATHETSLATHY, 42
J— 2@ E R TWAF— P ERTA2E— R, 27
w FEAERFIIE L, FoF—sEEETEE—Fath
L, i 80F L F S BB F o LS A
Wk B, Sl ET o —70di e e =
ENF—F EAET S L D AT T~ fz dirs s,
AR G0 FeFEiERTAI S
A, BitedkiRid, BiEctis OREE HEN, B2
Vol S 4 TR R A, IR A
P R SO T s W e b (HE T 1 b AT E
Bl 2 mfilB] & Lzt =) w2 Tl h o od, 5
VSRR L 100 el T- 7 TR R I LT R,
AERFA BT o —TOT—FERAr—-AT LT
Vadedl, F—soflided, 3EIoov TR, 4 e
SnTiEra—FLTwAI RGN0, 20, 6
BF o =T O, G B AT S M TR L
Tuvdh—k, FOHT L e iEE sm) 5 HF
G— 7o AT zeme Ta s, R F o
T B E e T o lz@d TBIEAEd, 6 /T
@ — 7 M AL R e e, R AGEE R
g7k =AY A, BT TR
Fednads, PHPR—TEEMT o7 (Zhitgkigo
JeET R L) SHAE R IRET A L, MR L LILE 1250

IRy

21 HFe—7anlAdb
Table 1 Status of probe penetrations.

Fo—7E WAket— e
1 IJ fE L b A R
z 3 b 2 AR - THEEE & T T
3 2 s = AdL A
4 3 T
5 3 X AR i
G 5 LLEE S
7 - AR D — LR
8 I} Fib BT

e o b= P& b AN E Z s, 2O
AT RIS I B R T B 2 kv B,
=¥, FEwFAE=m—=DNMizHH 1% 5F 6
7 o=y, TR e LY RS
ik, 2T E B il Rrdh, Wiz L &
Hlphide iRl T idde <, #ok 7 ) = — Ao B
Tnd o Ay Ea e,

5) TAlving 1= % PR

1995552 H20H {(Barbados) — 3 A160 (Barbados)
WZiTdr LAz, Alvin/Atlantis 1112 L B4 (Director
David Kadko} T, AL opjalfil & §7 = 20 [T
BEFOEE)THL, 23, M, s HEEsC LY
UNEELa=w FEMFTUNMELA, ZonfE »—7
BT O =PI = BN A TR e A
Twdedodh Alvin ik —7nd s b L7z, W
IEEEHT L, DM E A, oz L T,
2.3, 4, 5, 8, E@ETo—FLEtEAL (1
WAL, F—F =T AR =Tt ahT s
D, #3 ar NENRIF S L T a7, £
T WHE DAY S LT, P Tod e~
w T L7,

6 ODF 1580

199540 9 Ma0i (Las Palmask —11H25H (Las
Palmas) 12, ODP $158ii#iid 17 & 4172 {co-chief:
Susan Humphris, Peter Herszig), 03 TAG #ujos
Ve FESHLOT, 22T E ) Eikh s T alk
e 2SR E Tt A USILIAERIC & B SRk TR
RN A T & o SR e T
W N, MR RS e T At g, T
Eae EE 2k A R, RIS RS Anhydrite (25
BESILTI G X A2l E4, v A5 AR I 2 o
Hd I Bl e, . KU e TSz R gt

JAMSTEL J. Deep Sea Res., 11 qlaus



STV 25T TR T LBRENSEEHEEL
LIELH- LI THL, MMM, Thdl, iR
5.2 ez -5 THE, el

1, BRRUER

Bz hidiiods, P—Pold— BT o—7,
B2 e — T S A RO A LT
fro ZiulddsE s RS EodvkiisiiiteTe & &
Bhbini, —F Foforo—7htr7o— Rzl
ikt b Rosivkd i, 2, 2HF70-7
ORED BT Ho i 2—nF—7"1, b
bR T oo, B O LT A (2
2} F i bt 2HHOF —F ot Clbis, EIC L -
T gk Pl SIS 5 —6mm A T,
ZHF NN LA TR, IO I o=

3
» AF

iR L LT SRR, B s Tmik
HEE L o o Hek S TR TS D STREEE-, —F, 2@
{ddrao =710, Bi-tmkiEnaid, Ly
Tt st ki s GG, RO B, 25
HNGRERT O LML » THIRRIZ S 2L 5 TH B,

37— LA T o — T, e iR
L AZHRLRT Wiendzsh, EUIHOHR L3
HAE MR A — 3R & e o e,

T ad =G, REERTER R ) e 2
T & O Edade o Fo, BRI S iR A A B A,
I X S EERIT T, fproidd S0 LTEmd
SEUbRLELD SR A, ok Aliincl BE
B4 HIZRL vl o imdirdv - TE Y, Z i
LnBkiBEnERe20C, GHEFsghedi
BfLE,

— 3 |

Probe 2 o
L] Ll L] i
441 H KL u -1 ]
[5) ]
2
=
=
[
e
']
[=H
5 bR
[+ 1] 4
[ w
lA
1 1 1
2094 10117584 10/ E2re4 11/3/94 1111 5094 11726094
Probe 5
2.72 T T T T o
27 A B € ] EFg |
o arp ;
g ]
L zes ]
= i, p
W™ 288 y ( 1
5 itk -
a 2.67 j‘ F 1 pe ]
E RE TR 3
4 266 AL EIEL L e q :',.r..'--.!.{'-" 1
| H IR R U e ]
2.65 | 7
2.864 L
B/25/94 10411 /94 1072294 14/3/a 1115544 11726194

B 4

(132 7 o — ol e S sk, OO 52 158 i th v Bt L2 Bt A~Cr@wiitie it ODP 42 E 5 i)

3 # A4 1w FR T, F o R fSoE o diagEe FICeET A AR S FT e —FiIon T, ilin T o

FEiraiz L

Fig. 4 {abovel Temperature vs. time for Daibutsu profie 22 during the perviod of ODP Leg 158 drilling.
Vertical bars indicate the timing of drilling with alphabets showing the hole name, (below) Similay

plol for probe § 5.

JAMETEC U, Deep Sea Res.. 11 (195

LR



o fAiaRE T — i, HESTEIPTS 5, ¥k
EIOT LwiESTa ), Lach ODP L SH e
LetTuvhizdh, BETCEENEETLLELLE, £
ST, EF—FaFow b E4) #LEE MRS
A ETI bt 5,

B 4ol 2@k s B o—7 il iR E R L A
EEAB L, THERNZAEC TH N, ST e —F @itz
i, RIS EEREOBSES R T LA, M5 odkEI
FOHTHE- 2 VAT WS, 220, vl i0
e — R INGE Y, IR AE LA T
Leadtapan s, BEAES REREMEE A S 2802, A
~F R E ol BT T T TR
EEER A R L T B D At s, DAL
B e ER S AT Al ERETE LOTH
B, 2L, /T O—TOREEADL E, MM

3.6

B Tdh & hared, TOBTERrSH7e—7oLd
g M- TED, BHE :ITEGHE{ET S E
LI ERS L Bshd, ke b R Bk
He— A EMATET, JHHFEMERTE LTRSS AT
La B b e,

2P e — T, HEET O P — 20, I
2N R AR [E] AR B LT v B BlpiS#fR TR L
Froolt, ODP i L BB F 4 & > 7 Th o, 2/
T — ORI LT v S0, Rz 2
F4 I AaTydl bavid S, BRI
—BEIO0C A MFE TH (Lo kb, FiEa LR
E2ME T Aeh, BUERE L Bhbdta), 2 oiEesbt
Wdlesh L Asii: (LLALGHELEL 12, Bl4icRehd
I3t s B RIS T 2T g, B¢
L, ST -z s Bt s, B

2
Probe 2 Gl

3.4 L

Temperature('C)

10/01/34 10/02/84

2.69

10/03/B4 10/04/94 1005 a4

Probe 5

Temperature{"C)

2.65

2.67 -"\'-’-h".'\-\.fr\‘!ll -Amm’lmﬂﬂ.‘__j"-

i i AT
zjﬁ-}éﬁﬁﬁﬁ?ﬁﬁﬁf Z

1n/oes 1002094

1003094 10/04/94 10/05/84

s (1) 2 ET o T Rk, F e At R T S (F) B &Y e

e, WESTT S o R eirali i@

Fig. 5 {alwove) Blow up of emperature ve, time for

Fad

Daihutsu probe £ 2, (helowd Similar plat Tor probe & 5.

JAMETES ). Deep Sea Res., 11 41985



Swlifiiger L 31z, e 2 FHOE et =
B= IR, O L LA, T
T L, REBAF—#IE, L9 L ERzE
BERD v L i H A BN, 0L, ToELFERR
=B AR AR s AL, b T4 19954E 2 A R i
HSC MR LA L3 TR S,

57 o—71d e kS inidnaikded Ao h
@, ARIREENIE IR E L TV A (H5), E2 A
&%, ODP & Hele T &) & 0 & &b, RETO
=@ EHDI—0AC ER LT AS g S,
Hole 14, B34 ARLCEE) SR o—70 2 ik
CTRMEATHEY, ZORBENLTuWE Lo 0biL
HA, —HTHED Hoke I Z SRS me B o—7aD
IR, e DI T L, LA Flole M2
L5, 6HT -7 TR SRS
BEEDIG TR LI THE, L5 11k
BN T L AP L {7 o—To gt vt —
TREA A B SETLT, BElEoSnT ot
W —OIRIEAI I CiREO BT E R T L S s o .
=B EIARE T A TR A, BN, 2, 5,
6 fF7 0=k RN T R RFI L € LT ke
Bragb-TwbIlbds, Zoifztrv—, &5
by — T DA I LA L L,

5.8 & &

199495 8 A it ddidz, "5 24 LA AVES00I
£ & MODEQ4EHEET 2 5T, Joimideiiifg TAG 3
w7 v BRI A F 7 0 — 75 L e E 5
B LAz, S, BRI T o — TR L B, F—
FIRMHHMMO A £ ) —=2Fi S s L RpRz, $HC
LT Lol er FIZ LM LIFa 2 bt
TER, 4, THROOEEL - e meENY 5, +
Dz, QDT G158 TN & (12 4, 19954 3 Hiz,
Alvin/Atlantis 102 J B840 £ Selimli L Az,

DS i F—F el —, 8f7o—7, Bur2@
2="7lzid, LD ¥ osukihitit T S kit
DU A ARSI L T, SigEsdurkin
Silld, AACHELAERINNE T ), kil e
FERENTUAIE&FGET A, ML IR7TE— 70
RPN S BT o — T e AT E
DB L 2 bR Y A L B W s LA,
Wz b AT S R T L — A AT ET,
A R E LCRBE AT o b it
2T o —F o, IR0 2R A B R RIS

JAMSTEC J. Deep Sea Res.., 11 (1995

BEEAIREENTHE Y, T AN T MR dhkisih
AfEllaliede 2 o D EAREAA. I ORERES
WMAfP 4 5w d QDPIZ L BRI F 4 225k
CH-=THEY, EHS L S8k 2 7 A0SO
Hobil i 2l EHTEE,

i i

AT WROMGENL, BN HT R R IR
ARHRMNEE IS L D i binss, R - RTROER
SHEORHENL RIS & 2 - T, I EE &l
AAREREE, B UFIRERRRE A o S — BRI RN
ARl LT - S /21 1R YL e A R e - 2
ot B IR B IR Az, BEte TR R, fEE
FT T B e e O e 7 o A o ¥ 1
WL EIT I Iz ht - T, REEfe ey — TE 2T
By N RO AR R LS LT LR A S
Fa, TLADE500,8000F — L odrEIE SR [
UG g R s | o T R i B Tk T
e+ 2ol RRoiLii SEE, R
f2hE T, I IE RS L Twazfieds, R
4ilFTIL, Keir Backer 4, Devid Kadko f§d:, R&UF
Jim Kirklin %102 L&, Woods Hole Oceanographic
Institution @ "Alvin/Atlantis 117 @53, chief pilot
LR Feh Foon i i Bk =i, B 2
S LTEMeEERLE T,

N

Becker, K., &P Von Herzen, P.Rona (1993} Condue-
tive heat flow measurements using Alvin at the
TAG active hydrothermal mound. EQS, 74, p, 99,

AF R - AR - I B (1994) T HRETILIEG 1
WIS & 2 eSS R e BlE, BRI, 6
31-36.

Rona, PLA., G Thompson, LA Karson, W.J Jenlins, T
Graham, dM.Mallette, K.Von Damm and J.M.Ed-
meand (1984 Hydrothermal activity at the Tran-
se-Atlantic Geotraverse Hydrothermal Field,
wid-Atlantic Ridge crest at 26'N, J.Geophys.
Res., 89, 11365-11377.

Rona, A and G Spesr (1930 An Atlantic
hydrothermal plume: trans-atlantic geotraverse
(TAG) area, mid-Atlantic Ridpe crest near 26'N.
I. Geophys, Kes., 94, 13375-13803.

Rona, LA, M.D.Hamnington, CV_ Raman, G Thomgp-

s



son, M. Tivey, S.Humphris, E.CLalou and 5. (FERT2 T | 199542 6 F28E)
Petersen {1993) Active and relict sea-floor

hydrothermal mineralization at the TAG (i) BXdgi~— 22 LIzl
hvdrothermal field, Mid-ﬂtlan_tic Ridge. Eco-

nomic Geslogy, 88, 1985-2017.

- JAMSTEC J. Deep Sea Res,, 11 {199



T (RSN & T o7, (P E a2 5
o=7@—. 4 kLAY, —ILF -7 0L
HElL T
Phato 2 (above) Probe ¥2 deploved, ibelow) Tip of
Prabe #2, with two vinyl tapes (originglly
yellow) burned to black.

AL e =T ISR Ol S ) T
sl N T o=FE DL 3 LTHAELA, (F)
T VEEHLTEEZA
Photo 1 (Topd Daihutsu systeny on TAG mound, {Mid-
dle) Trving to take pul a probe wsing Shinkai®
g grabber. (Bottom) Extending probe # 2 out of
data logger.

JAMSTEC J. Desp Sea Res., 11 ¢1995) 7



	大西洋中央海嶺TAG熱水マウンドにおける長期熱流量測定
	1. はじめに
	2. プローブ型長期熱流量測定装置
	3. 設置及び回収
	(1) ｢よこすか｣からの投入
	(2) ｢しんかい6500｣ 第222潜航
	(2) ｢しんかい6500｣ 第223潜航
	(4) 音響によるデータ転送
	(5) ｢Alvin｣による回収
	(6) ODP 第158節

	4. 結果及び考察
	5. まとめ
	謝辞
	引用文献
	写真




