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Verification of the Plate Tectonics theory by deep sea drilling

Abstract

In the history of Earth sciences, the third leg of D/V Glomar
Challenger through the South Atlantic is recorded to be the
cruise which confirmed beyond any reasonable doubt that the
Atlantic Ocean had formed by sea-floor spreading. This leg
traversed the mid-Atlantic Ridge along 30° South latitude and
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1997 4E 9 A 29 FAT recovered sediments from eight drilling sites. Abundant
1998451 A 8 E%@: calcareous planktonic microfossils were used to assign
* HA LRSI R I B s R R geological ages to the sediments in the core. When the

distances of each drilling site to the ridge axis are compared
with the paleontological ages of the sediment lying immediately
above the basalt basement at each site, a clearly linear
relationship did emerge, corresponding to a spreadding half-
rate of 2cm/year. The resulted agreement between the pale-
ontological and magnetic estimates of sea-floor spreading is
regarded as strong support for the hypothesis of sea-floor
spreading and the concept of magnetic stratigraphy. The
present author’s personal experiences during the course of
formulating planktonic foraminiferal biochronologies are also
chronicled in order to give younger generations of earth
scientists some feelings about the excitement that engulfed the
ocean science community when the ocean drilling project was
launched in the year 1968.
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“Ua—<w—-F v LYy —5 (Glomar Challenger) I
X BBRHID 18 7 HOKFEHEII B 2IWEIBIAEIL, X7 —
NDEA—=NBOTIINDY AT 4V % 24 0~DH 3K

Ot (Legd) #TEHMAI LT, FENEEKRTOHEEOH D
PERD H T, TOH3SKHBORRIE, VLD 5HREN
BEERT A B RUA T W KT, KPEE RBEEL A
(sea-floor spreading) OD#EE-SL SN -EBHHEEZIHL TL
Ni” i3, Cox (1973) A TFL—b » 77 b =7 R EHIFES,
HiE | LV S REOEREOHT, “Fr—t - FI =R
EHBER OEOFERIGRANEETH 5. HIRBNEOH L
WS S AELT, 1960 EERDBFICHTE LT L— b -
FU =7 AP, BRI REETHEESh, BETIE
FHAG LT A, CORMABIELWEST B &, KEKEDHE
JEHIERE, WEOPITS - & 635 hlinsEs B 31

L > THL BB TH 5.

HiEIEE] (DSDP) % 3 ikfidd, L —h « 77 b =7 R
OMIEHR & LT, MAFEFOERIZITY, Cox DFEIC
HBEEIRTHREREBSDT, TOHFLVAS I L%
MBI OBEELERICED 2 DI KSR E R Lk,
EEZ, CoEIEFHEILSML, BEEELRETICLS
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A= NVEOEHES H —Vvhdbd (E1X). 19684E 12 51 H
DFFI 8 By, WBAEREM /o—<— - FrLvYe—5Fi3,
SHh— V% & LT 55 Hich iz 5 AKPUEEDIREINIEIC
HELE, [TEER7SYLVEOVAF4 Y+ %407, §
WBONA 54 Mg, PR30 BRICZ » CRIFERRIEE %
Bl 2 & 5 IcBHIZITY, L= - 727 b= BB
5 &S, REEFEOHBEMSHEDR, SN BIZ Lo
B TH B o TOBHERIET 22 &ThH -7 IR
3, 11 F+o28iTLC, 196941 H28H, V454
Yy A it AL, ZOEBEET Licks, £0f35 H%
TR L, 10 A i oS T, 317 SLE3E L /2. fmEik
& (Site 13 5 22) DOALE L IMHIM OBIEE A28 1 KR LT
H 5 (Maxwell et al,, 1970b).

EHIOBELBHM

53 RO @ B TIE, Sierra Leon Rise (Site13)
DEEE % X BZRMOIEHIZIT > Th 5, IMEIM IR 30
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60° 30°

BIR BRFEEICD T 558 3RFIBOMYIMA (Site
18-22) L7 m—<w— - F %L vy SO

EETHTIL, ZTOBEICE >, hERAEAEBEO A
EUFEA M A LD IKHE LR SIEHIT A FETH -
7z. L LSS5, Siteld, 15, 16 LD EA LR, &
JEME2 B @ Arthur E. Maxwell (“7— " OEFRTREEH
3) (B2 » [aRIE7 2L T s, s tuliciE
BEOHRINCIER L TV A0 E S pOBEBENISTERRE SN
W, SRl o RO BANT T b IREI AT - T, HEARDAY
IR E D I TP D BNER | EEZ T, BMOIE
FLBICEEERY, Site16 OIREID®%, MIzE2BEHICK
V=T EFWTHEH, Sitel7, 18 DIEHIAIFMEZ Sh
o, FERMIC, o Maxwell OMrds, “WBREEILRHI—0
WTRTL—h 77 b =7 ABOFEIF V05 b-2bK
XN ER A LA T O LI o7, DL, EXEED

LENED, FEEREETROVIHOBRETIE, oLHig,
T LTV AFEEORBE TR O—E2EFE T2 LD
REHENSZL 5NTVWEDTH 3,

&3 kiR, BEATEREIC 9 M OMEI ATV, 4HE T
REROEHIFLSHE O e 1R, BlAl, Siteld &
21 T 2 5%, Site 17 T34Hi, Site 20 Tld 4¥iTh 3. ZL T
ZEAERTOMESL, BRIEIREUCHERL U 7o il SR
HROHEEI TN TWAEES L&z (Heirtzler et al,
1968 ; Pitman and Heirtzler, 1966). fi#g, 105 [B]D 2 7EE
E0EAONT, 130 a7 BEIREN GE3X). RIS
NI R ORIER 13 765 m T, BRI 92% &\ 5, #1H
OfiMEIc L TREBRNKERSE N, bRAR, Jo—
- Fy LIV —EDE 1 KNiEICBIT 5 27 OEINER
W3 40% <, JERPEPEOEEE Y] - 75 2 IR T,
33% Tdh - 1-.

BMAEXSHLOBBRYORER

RNAFEEE L OWE L, BEEIL RS (Hess, 1962 ;
Dietz, 1961-350 1) ORIV EEBZHATIED - 7225, M
REZEB IR EDL IR DO TH AhIcb A

2R HE3RMEOIEEH WU KB O Arthur E.
Maxwell. 2B, %3 v Xk — VEBEPIERTICED T
Wizhs, ZD% T 4 Z2MicdH % University of Austin
iy, EHEREEEEETE (ODP) o7 2y A42RET
% Executive Committee D—B & UT, EBIEHIEE
ORISR RIEEN Z R L TV 5.

LT SN TV 2, Bramlette (1961) i3, KEHEED S
WEnfEx v aTHoRERY %54 L, CaCOs &ik5
LFBTITFA M EANTA MR, EETREBLTLE
W, KAV ACEUHEYEZNEEELALEEERL
D EDEL F RS EE CE S N TEAECOHT 3 T
EEROPIC LT, BRBECHRET 75301 M, Hilk
HEEHOF R -5 GREE) ome LTEESH, Hv
YA FEFEEEALREEYE TS v 7 b ryDaay i
k-T2 6N%, #LT, Riedeland Funnell (1964) i,
HIETRERA VY D MICBECHBRY OIS 1 2 5 RE
EE, REEH VY AFIEERE (Calcium Carbonate Com-
pensation Depth-CCD) & IEA 72, Peterson (1966) iZ, <
DIREEH Vv o ARHEKETEBICART T4 ERIC
Lo THELHBTWS, i, HETHkE-<D, Thit 71
D5, 100m i3 & O7KEHRE CHMAFEEDKRPIZHRE L

—EHRIE L 720 BEINL T, ROES ORDED O AR
BaRolk, ToRR, KEFEOKE, ZBHE mEDF L
T, RBH VY9 MREERIT, 208 IARR OIS KE
#3,700m IS > TWB T EEHLMIC L, I3,

= OMEF4E, BLOERRE, b bTEhd-ELoL
DEITHRBA VY T A THL D, 7KEE 4,000 A 5 5,000m
OIS AN Y I APBERLTEHRBLEL 2 S
DEHIBEHRIHEI > TVBDTHA D LiBRTWV 3B,
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WEEREIC X BT v — 52 b= ZDHEH %5

B1R H 3 KNI X SREATEEDIE T~ 2.

2\, 325 4 7 & Remarks 2R & 1174 Site OBEMR LOHBYUOE S, BRI0ONFSA VvFOLT — -

a5 A6 ORISR RS L, Heirtzler et al. (1968) DapZEEIC Lk

# v Tl

ELAZENES. 01 BSHEYORES I L TH 100m iKY T3 L5805,

Maximum Acnustic

" Lati- Longi-  Water sab- Mag- reflec-

Site {ude tude  depth  Pottom netic tion Remarks

No. (S) (W) (m) pene- anomaly time

tration (No.) (sec)
(m)
14 28°20’ 20°56’ 4343 107 Negative 0.13 Upper flank of small hill in topography of 40- to 200-m ampli-
25 km tude; acoustic reflection time, 0 to 0.15 sec
West of 13

15 30°53” 17°59’ 3927 142 6 0.15 Lineated N-S topography, sediment thickness, and magnetic
anomalies; 40- to 200 m topographic amplitude; acousuc re-
flection time, 0.10 to 0.15 sec

16 30°200 15°43” 3527 192 5 0.15 Eastern flank of 1 km high, N-S lineated, 10 km wide topo-
graphic rise; acoustic reflection time, 0 to 0.30 sec. Site on
small hill 50 m high

17 28°03’  6°36’ 4360 127 West of 13 0.18 Lineated N-S topography, sediment thickness, and magnetic
anomalies; hills locally 10- to 200-m amplitude. Site at base
of hill

18 27°59’ 8°01’ 4018 178 Between 6 0.16-0.32 Hills locally 20- to 80-m amplitude; 4800-m deep depression,

and 13 50 to 60 km wide in E-W direction, about 100 km east of

site

19 28°32’ 23°41’ 4677 145 21 On east flank of N-S trending ridge, 400-m high; locally irregu-
lar topography with diffuse bottom reflections (12 kilohertz)

20 28°31’ 26°51” 4506 72 30 0.15(?) East side of a valley 10 km wide, 4850 m deep. Site on slope
extending 600 m above valley floor with uniform sediment
thickness

21 28°35’ 30°3¢’ 2113 131 0.20-0.25 Northeast slope of Rio Grande Rise. Strong acoustic reflector
at 0.1 sec, probably a middle Eocene chalk layer

22 30°01’ 35°15 2134 242 0.52 Small hills (20- to 40-m amplitude); intermediate acoustic re-

flector at 0.31 and 0.52 sec; higher reflector probably
Braarudosphaera chalk layer (see Fig. 5)

5 3 IRMLE TR S Wi EoWRE oML, FaL
, TOXIUHERERERMT2bDTH-712. 2% D,
B EIC TR B IR VY Y A DOFERRE, TEEOKECL
Telio THWRT B0 6, FTBIAICIZKELIESE LOYERY O
EHEATR T3 EELTFEOREVERSE N, L
Mo, BEAZENMAD “Red clay GREEIE)” &, KK
Yy NAGEDOWIT I AEREEL, BRE3DICEBVEET
WEEO L D BEORIEICHE L TW5A T EBHGMICE - 72,
F 4, FAPEEEOREMIR TR, 22 Y 2KERIc—FicE
EHEFLROBERSMOMBEEX D D2, ThbBE
HELROBRB I AL SBFEMLEVEEZ S LFHAD
S TH - 7. BN DH 5 D3, Oligocene OHIE D
12, 7272 18D 2 3 R Braarudosphera bigelowi DR D &
BEE -7, Bem OB S OB—FBERBROIKENREAEE
WIEEBILAHELTED, LrbEnsE ohoRi - Bk
WWHBET A ETH-7. DI &I, Oligocene DD
KPGEI, 1BOaa ) xOTIV—4A, % D REEHEE S
1o EOBRBEBOAN I EERLTED, TN
TH->PIZOVT, BRLEIEEDOS VI THA WV AE
A, HETOBENTHHRAEHI LTV,

BEALEIAGD IR LREWEARSNEDE
BICREIET 52 2 ) RRBA MBI LT, FEAEE» SR
Hls h /- R, FEEOHEMCL SR IRBINVY Y LD
BB K &a NI, ROLS2IINTFBIENTEL,

(@) BRZREAESZFTVEL MW &N 3 Chalk
oozes (F a — 7¥RIE) T, Rio Grande Rise o Site2l &
22 CHRYIS o & 5 R ERENE LR A BEE I S UL

).

(b) HRDOIMESE L3 Chalk oozes T, 2fAD 10% LI
T OREFRMEHEREY & 10% L) HigEnAE LR A&,

(©) TEEOREMBOIMEL L DT Chalk cozes T, &K
D 10 7 5 30% D BEFHEHEREY) & 10% LUT oA FLE
=&,

(@) BEEREHBOKES LYY Marl oozes (= —IVEK
B T, 33 REFEVELHRETORNE B LEY
BOAEET DT, KD 30 55 70% D EEFEEHERY) &
3% LA T oA REET.

(&) “TREETE TIBEALDREEN VY Y LBRIER
LTUE - 7o HEFEH.

B3 WME I L, HREYOTIFEE L LT Kenneth J. Hsii
(L 2) BFEML TV, i3, BELoMREMR, EEtE
ZIEHIT Lz dS, Formation (BE) IcX45 LT D45
HEHEREL, BRRCERSs N3 LW EFZBEET O
HRMICOBEIE L & S & LT, RO &5 il s nic R
HERBOZTHZE) EFR L. LA, BRI, B
FORBOGZITAV LN S & D ISEMS IS HITEZ A8 - /2
T, BRICEIELREBERIMoZEEB LT, TNt
Az, Tr—7, FrivYe-RL0RBAEHREHICS
Atz, BAKR IO &SI UTHE S N io KPEFENESE L OHER
HoRRK T, HEY, HEOHXWLTES, HEOHRE
RIZEMWRENTVE, &5, MILAEREb LTINS
DRBOHEHEE bRD SN, ThoDEEREP S, KR
rpifHEeE bR OHEREE %, D iRl o B KB
Wy MCEGHIBOEE &, e S#hsiconTH
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®I® su—<w—-F vl vy —E0BEKIEINS
Nrhay, BAB IS ZAF o7 - 54 F—KA-Fk, —
A9SmDITEEENTAEEEL TV, aTIIE
B - [7 Chalk ooze 282 F - TW5, # F#% Arthur E.
Maxwell T, TR B EIEFEHE B O Richard P. Von
Herzen. @k, #HOMHEWETIE, BHEWER
b NTOEEEFE - T,

Wy 9 AT LVERAOBET, 2) T S n s
=ZiEB4A A DS I Paleocene #» 5 Eocene/Oligocene @
BRI -T, RBALVY Y AMCEUEHED» SZ L WA
~&EZMLL, Eocene Ak 5 Oligocene JEIHHIC 21 T
“Discovery Clay” &&fHid & f-fRbEHESHERE L 72, 3)
XSl B3, EEo EREc» 3T, BY
Miocene PIGEDRIE A VY I AMCELEHEMHR L. GBS
BD. 2ok ic, EI3RMETE, BETOMEE2RBIX
B2 EVWHEHNRRAADB SN, TOXHBRAENS
D% OFEEEEEEOMB THURAI NS Z & i3ED -
fz. 4%, HBEICITEY SHEZ SRV E WO BB R,
EHEL > SVBETE 2 0RHATEEL, I THRE
IhTVWBa7 SEREFTHBTE, TRCOE S LHSE
WE L OHEBRTIRIE S Nz, HWBOAHHAEEET 5
OPRETH B EBEDHWNH -7 THAS.

KEFPRBHEOBAEELEF2 VT

968D 7 Y AT RE, TEOEMLIKEIELWVWEHR
MK, Fo—w—FrlLrvPr—FREELDIN TV .
WER T, Tra—-VvEBRRRZIEShTVWE0REN, o
7Y A2 ADY T, HEHEE D Maxwell DFEFR[D I
POVTEHEE - VBRSBTS GE6RD. L)

Db, ThE colEdl<T, FMARFEDHEEOME, il
O DREEE &L 7 DHRRER E B —EDRIG AR LIS OHEML
TVWBEEVWHIELBTFEBESNIOLLTHS. 12H21 -
22 H iz Site 14 2¥@HI L, Site15 DIEHIN7 ) 2w 2D HIC
ST LR, 20294 b OEEKERE, s > DREE
EHIEE OER ORI 7o v 9B L, BEAREO 24
12, FiC 2cm OBERLAERTERBETCRZEBINSCE
By -l0Thbd ETH, H). ZLTY VIV - Xud
TREWRIC, So—<— - F el vy -8, HEEPH
IKd - & bV Site 16 I - THA, 12 5 27+ 28 H,
Site 16 DRG] X 117288, & OHSEOHBROFER D E T NOE
BMECHEC7oy PEBERELB -, COFBRERE
2T, WAEEEKZEEREERO L THEBICHIRTH 5
DEIHEFELZED, boLbBkOb ZHMEELTEL
L, iz gz oA m O MBI A Em S N b T &It -
7z,

DSDP % 3 ik O 48 L OWEIREEEE TN L H i
BT 2L, 2NThoEIHEoEBTREOE E» S8
SNiHERM OFEME, EETED SN 3 o TN
BT EMHRMD, T HOHEED SEAPEIB T A EL
KA T 2 onicld, 202N OIS v Tt
H U & OIEMES s A R 2 MBS H 5. T DIEE
i, B EILHRENC O U B KPGFEREHE % 12 < S A DBiF
B (Fracture Zone) 2§t - TWA Z & T, Msadbisss LI
LEEEFRI/NSBFhEREC L TW5 (Heezen and
Tharp, 1965) 72, % HfEHEMBIEETIIE, -7z,

P& 30 AL OHBEPEIOALE 13, EEICATE L CER
SN BPEF SRS Y &, TH IS A R8O T 2107
i, #EAISHEREEZHVTHRYOBE THESIT
Wiz (Vacquier and Von Herzen, 1964), & & iZ1EfEA 14
iz, HEETHEX 3BRMBORFHOMEDER EE
&7 (Stover, 1964)., 5 LTHONZERZREL THE
SNFEOVETH () <, Zhicksd&, +XTOHEEH
FMOHgEDED» O OEMAMS L TE S, TOMEDHE
i, “ooRERWFIET, bS5, A, B, Co 3Hi
XS EhTWw 5B, Sitels & 16 i3 Cffilz, Site17 & 18
ik BHfiic, Zofho & DEENEEHIAR, B COELS
Dffiic b RIFHBEOMNBRAKRETE LU ClgiEh o OISk
Bo, LT, HES S ORI, MihcERE
& o e BERIT, $ARTOWEISE ey FLTHRLNLD
BEIR B) Tbs, XohOERIEAPEEPIRGED 1
FEic 2cm OFEETHA L ET BT, #EhoNTOE
d 2D, TRTOMEHIMANSC O bic BB cER s T &8
RENTWVE, TONFTDEDERIZOWVWTIE, Maxwell et
al. (1970a, p. 1054-55) IcB W CEEHARBABITHON TS
DT, HBRicOoLVTRELSERBEINL,

HEEETED S BT 700 km, PE/IC 2,000km & W 5 RIATE
FEOIEKNBHERT, BEMEIC 2cm OFEETIR L ET
ZHEBICLTOMYIES 7oy PEINBHEER, TTKR
Dickson et al. (1968) 45, #HEAIHEIICHI S h 2 SRR
OfalEREE, BREEIEROERTH S LBEL TROKESE
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NAM FORMATION SYMBOL
§°?¥§§'°s”scno LITHOLOGICAL DESCRIPTION | TIME RANGE OF FORMATIONS [EPOCH my.
8 TYPE SECTION THICKNESS
s v OUATER-—O~
% @ =l ARY
s = !ow
» Y St
Albatross > FORAMINIFERAL NANNO- I E" o
Ooze o] FOSSIL CHALK OOZES, VERY ol 2
> . °
M- 16/1/4 : PALE BROWN TO WHITE g 3| §
; =1 3| g
=} § > 10
z 61m S v[
——— w
2| w
" T : T ]| ij w a’ -
- Ole
8l L Qo|=
0 ake %B NANNOFOSSIL CHALK > s
058, (SO B :
. T‘l ——— S . ;
e i K 3
T L T . T 1T D é -
T 735 m °
m wl,
4 Zlw
Challenger NANNOFOSSIL CHALK OOZES, € wlaf 34
Ooze d MARLY IN VARIOUS SHADES e oy
OF BROWN. w o
Ix-16/9/1 » [T
a4tm a o[E]
Wi
Discover £ oz '
y RED CLAYS, ZEOLITIC, o 5
Clay MARLY OOZES INTERBEDS ©
IO - 197172 PRESENT LOCALLY. e
26m 2 w 40
ndeavor ] NANNOFOSSIL CHALK 8 MARL > e
Ooze OO0ZES, BROWN WITH RED N S
- CLAYS LOCALLY. 13m e w
ZH
83
2| o
Fram 3] nannoFossiL cHaLk oozes, Wi
QOoze VERY PALE BROWN, = 0
‘1 UNIFORM.
mM-17A/2/4 5 e
o
54 m =
AR 2 w F
G‘goe”e £G & NANNOFOSSIL MARL OOZES ® F3
ze Q% AND CLAYS, BROWN. ° w
I -20C/3/1 22m S 8
-
= w 60
Grampus FORAMINIFERAL NANNOFOSSIL T -
Ooze CHALK OOZES, DARKER 8 g
oI - 14/6/1 RICHER IN FORAMINIFERA
NEAR BASE. 36m
Hirgndelle NANNOFOSSIL CHALK OOZES,
oze PARTLY RECRYSTALLIZED
M - 20C/5/1 PINK. 16m 'L
BASALT 70—

HAR 5 KHECHINS N RO SR - B AR R, #EIC, Kenneth Hso ©
RETHBELMSMNEINATVS, HELZ, BELRKEBIEHIMOZEST TV,

bEEK—HTEEDT, EIRENICBITIHEERORE
Ficb BT 2BENRERTH-. TDXHICLT,
DOWHIORKEE, FL—1F - F7 b=/ REVI—DDNS
A 5% S T, WBERIK & RKBEOBE & A2 H—ri il
LS & UiiBkilEEc s - T, RUDTEIEILZHD
FLEXDEMNFEEZ TS NALbDELT, BESHED
bo bEHEREHO—DRMESTONE LI L -1,

el

TBHIC O -3 SR LS ONDORBZRBADRRHRE

1. EEIC W =38R ,

HEE13 196306 AmD, auvETREDSE Y M
EARRZEER  (387E Lamont-Doherty Earth Observatory @
ZTH S 0 B UEENIZERR O MG OZFR) CIIRATE X 54
LEEZ NN, FEERSDE X BRI ICE
hENBI &I -t Y FHIEREHIE, —a—3—
7D= Ny v v EBOILFER 35km, KV VIOBEEDXR

BASHOERICH D, EVGOMIc, SHRETOEE:H#
ZRVWERBOBMHSEBAEST 5L 578, LbIEBIHHD
EOUBEICH . Lo W OUFERIE, b 3HERD
BETIDYETRBREN SN 100 = —H —F E DR
Hi%, #FE & 15 - 72 Maurice Ewing DSUgEETR AT ICER
ALEERE A>TV, EVoKOHBCRERTELE
K597, TOFEROLDIBRETHFR, FogalH
OFHKE BEICAKY AV TAL ICENREEZ 20T
Hote, L2RRIOFR, BRPOozy— - v (FHKHK
OF 2 M REEET, BERICKIT S &, BAIcENSNhT
TREBICUH - THRESh, BE»SOREKEE N Ko
A VTRETEIERE-T, BETOHBYOES, #
BYomBoT, SRRmOMIES &% ERENcitEd 5
1BHDOHDTH -1z, TOEER, VWbid, »EREONEED
£99%5ECBCTRAF+F—DXI3BHDTH 5.
D7 — - HYBBIRENBLEIIE, TNT KESER
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38 = B W IE
AXIS MID-ATLANTIC RIDGE
22 21 20 19 15 16 18 STATION NUMBER
2134 m 2113 m 4506 m 4677Tm 3927 m 3527 m 4018 m WATER DEPTH
2073 km 1686 km 1303 km 1010 km 422 km 221 km 506 km DISTANCE [ ROM RIDGE
e e —— v - 0
= gy " w
ot 3 gu z & L
§ : 22 g S FA
3 3 5
g ] a L
@ & &
H
3 3 L
~ g
g £} o
E ot o
R
g 50
@ ~
- 3
H \ &
e SJ : S
3 e i R
S E i
E I <
= g W
S £ 8 B “
g : 1t 3
3 g 81 ? 100 Q
& o4 ~
B 3 Py
. : g N
z 4
3 gk B
[N 2 -
& 3 2 4 Q.
¥ [ o
o H 2 Q
5 B L
s 2
3 w L
8 &
o
= —150
&
E3
TETe] 230m NOTE: S I
g (I BRAARUDOSPHAERA CHALK
g BASALT |

E5R PR 30°HUCID 5 KRBTGS b OHERRY O B O BIF 2L & VB AR, %ﬁm@%ﬁﬁiﬁﬁé¢%m6@ﬁ
BEDE, EHIRE L HBEYOERERMIIRL TH 2. SHOY VRV EHEARKERL.

ELTHEDbDNTO, 5% b OEEBI Vema 5 LTk
OB, 2R0EMEER > kB RO L > T %, EUE
HIRRICERM U /cBRic, Ewing hSBEb SNz EMNB B, T
D&, FEREMBOFEO L S CHVT, HIRERECHE
[E% & < 205, KEFEOR EFIcif/zb 5 KED IZIEH
MioAIE I, BIlkIiciEL &> 57 ZhREOF R~ B
fz. LN TVWBESIC, ZOROPIEE, < OKRPEE
OhREES, UoRHERESLEDLD 642355 BEED
KILRDZADO—EBTH B & E2HSHIT L (Heezen,
1960).

IHIE5E Y P OEEER, oXLUROELICZEN
H¥d b, ZniSthiFiEic% > TERIS W 3 EFEHE0 S
HEFEFIBEELTVSZ & 512 Lz (Oliver and
Isacks, 1967 ; Sykes, 1967). 5 & > b BFICHT O MEEER AN
Vema SOFEMER & LT, {[{HbEERNET-2a0
v ET7RED Bruce Heezen #EHI% 13, T 0ENHOFHD
Bi%E %, Scientific American & Fic > E¥D & 3 lcah<xTw
% (Heezen, 1960, p. 100), 19538 4E, 5 & » r HUBFIET O
<) = - =7 ERE, HEL OTFERFOBERE S &g,
APGEOEEOCH L WHIERES L » T, FHHNE 2
Ty FRTERLLEIAT, RGFEDRIEEOTE LICEVRY
PN TOBOERT, ¥y—7THBRBF-< DL TLE -7
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