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Bathymeuic  and  geophysical  (magneties  and  gravity) mapping  were  conducted  in the Mariana  Trough  between  I9^I5*N  and22e20'N  and the West

Philippine  Basin around  (he Central Basin  Paul) (CBF)  during R/V  Kairci Kft98(2  crui$v Spreading  ridges in the mapped  via  of the Mariana  I rough

consist  of  Ave segments.  The  segment  boundaries  show  typical structure
 of  slow-spreading  ridges, those are nodal deeps  and inside-corner highs,

except  for the northernmost  boundary.  It is estimated from  magnetic  anomalies  thatscafloor
 spreading between  19R  and 20°N staged at 5Ma  or a little

older, and  the average  spreading  ha!f≫rate during tl≪ last 3 6 m.y. is about I can/year The  ecntraJ part of the CBF  between  I27#50't  and  13 lREcan  be

divided  into four segments  bounded  by N-S  trending fracture rones  Extinct  spreading  cetucrs of E≫W  trend with parallel minor  ridgci nodal deeps

and  inside≪comer  highs were  cut b> lineaments  and depression  of NW.SG  trend. These  features on  be interpreted ≫Ihe  combination  of the earlier N-

S  spreading  aaid the later NB*SW  extension, although  the age and  cause of the latter
 remain  unelcar.
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1, Outline  of  KR9S12  cruise

The  KR98I2  cruise  ofR/V  Kojw  left JAMSTEC  pier,

Yokosuka,  on  5ih  December  1998,  and  arrived  at Naha  port

on  24th  Dcccmber  199$,  total 19  days.  The  cmise  consists  of

two  survey  areas: AreaAinthe  MariarvaTrough  between  19 °

and  22RN,  and  Area  B  in the  West  Philippine  Basin  including

the  Central  Basin  Fault  (Pig. I), All  ship  lime  in the  survey

areas  were  devoted  to bathymctrical  and  geophysical

(magnetics  and  gravity)  mapping  to investigate  tectonic

history  of  the backarc  basins.  Bathymetry,  side  scan  images,

magnetic  (total force  and  vccior)  and  gravjiy  anomaly  data

were  collected  simultaneously  along  ail survey  lines in

general  Sea  conditions  *  ere generally  good  for w  i nter

season,  in particular  in Area  B.  although  we  had  sometimes

relatively  high  waves  and  wells  due  to the  trade wind

Object  i ves and  pre) i m  i nary results  of  the survey  i n each  area

arc  presented  in this report

KR9842  Cruise

I Ship  Hack of itic KR9S12  crmsc

2, Instruments  and  Data  Processing

2,1  Bathymetry  and  side  scan  image

Bathymcirie  data  were  collccted  by  the. Sea  Beam  2!  12

(Sea  Ikam  Instruments).  This  Is a multibcajri  survey  system

tluit generates  daia  for producing  wld≪-sw ≫th contour  maps

and  Mdc  *ean  Images  The  <y<tern  consists  of  12 M  ＼v.

projector  array  along  the  ship's keel and  hydrophone  array

across  the  projector  Tfie  ^wafh  width  varies  from  (20*  at

intermodule  water  depths  to WR  at deeper  seas. The

accuracy  of  flic depth  inca<u  remain  is reported  nv0.5%ofihe

<lepth. Swath  width  for  m<Ic scan  imago  is aboui  160 ° and

20(H ≫ pixel linage  for I ping  is obtained.  I  he  system  includes

A  klf/sub-buttom  profiler subsystem.  but  we  did  not  use  ii

f>4

during  this cruisc. The  obtained  raw  data  include  data

records  (bathymetry,  intensity, beam  posi(ion),  side  scan

records  (binary  side  scan  image),  nautical  informal  ion, and

correction  parameters  such  as water  velocity  structure.  One

of  the important  parameters  controlling  the  accuracy  of

depths  and  positions  is sound  velocity  profile. XBT  mea-

survey  area  during  this cruise  10 obtain  die sound  velocity

profiles.

We  edited  bathymetry  data  (deletion  of  bad  data)  and  made

grid  files for making  various  maps.  Software  used  for  post

proctasi  ng arc Sea  Vi ew, G  MT  and  MB  system.  Duri  ng the

survey  in (he Mariana  Trough,  wind  direction  was  from  east

in  general,  and  ihu  survey  lines were  E≫W  or  ENE ≫WSW

dircetions.  Thus  the  signal-to-noiic  ratio was  lower  m  the

lines  towards  cast, and  the  raw  side scan  image  showed  the

stripe  pattern, where  the eastward  lines  were  weaker  in

intensity.  To  correct  this, we  tentatively  dealt  the eastward

and  westward  lines separately,  and  made  gazing  angle

correct  i on lab lc for cach  group.  Oiher  procedures  (low-pass

filtering  for  desi ripe, on-uack  pixels  cut, inverse  filtering for

smoothing)  are  common  for all lines

2.2  Magnetometry

Magnetic  local force  was  measured  using  PRTOI  (Kawasaki

Geological  Engineering)  proton  precession  magnetometer.

The  sensor  was  towed  about  300m  behind  the ship  The  data

were  acquired  every  30  second*.  High  quality  data  with  a

noise  level of  a few  nT  were  obtained.

A  shipboard  three-component  magnetometer  system  (Tierra

Tceniea  Sf 01214)  equipped  on-board  R/V  Kairei  was  used

for  magnetic  vector  anomaly  measurements  Thrce-a*cs

flux ≫gate sensors  with  ring-cored  coils were  fixed  on  the roof

of  the bridge  (about  2 m  from  the  roof)  and  sampled  at 8 Hz.

Ship's  heading  data  were  also  sampled  at 8Hz.  which  were

transmitted  directly  from  a gyro  compass  for navigation  in

the  bridge.  Roll  and  pitch  data  of  8Hz  were  provided  from

an  attitude  sensor  (TVM-4)  installed  on  the  floor  of  the

gravity  meter  room.

To  correct  for  ship's induced  and  permanent  magnctiEdi-

tions.  variations  of  apparent  magnetic  field with  orientation

of  the ship  were  measured  by  running  along  an  figure-S  track

(two  c ire Ics. I e ft and  r ight turns)  (I scaak  i 1985  >. Fi  ve

"figurc-8  turns"  were  performed  during  the  KR9812  cruise.

Geomagnetic  field during  eaeh  "(lgure-8  turn"  was  assumed

to  be  constant  ami  rcprweutcd  by  the 1995  version  of  the

International  Gconiagjictic  Reference  l-'icld (K1RHI995).

t hrec components  of  the magnetic  field and  ship's  pitch, roll,

and  heading  data  sampled  at 8  II? were  averaged  for one

second,  then  the throe  components  of  the geomagnetic  field

were  calculated,  and  finally the  data  a) one  second  intervals

w ≪i≪ averaged  for  one  minute  I loriaontaf  components,  in
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particular  V  (east) component,  may  eontam  a large error (ill

ihe  gyro-com  pass is stab i hzcd  after a course  change.  Daia  of

Y  component  at the  beginning  of  each  line were  removed  for

30  minutes.  The  mean  anomaly  of  each component  of  each

line  was  set to be  zero  by  subtracting  a Imcar  bias from  the

observed  anomalies.  The  bias is probably  caused  by  same

changes  of  ship's magnetization  with  time  and  temperature

despite  being  assumed  as a constant.

Another  set of  shipboard  three-component  magnetometer

with  a OPS  (Global  Positioning  System)  attitude dctcrmina-

tion  system  ("TANS  Vector"  of  Trimble  Navigation)  was

temporarily  installed  on  li/V  Kafm,  and  its performance  was

tested  during  the  cruise. The  purpose  was  to assess  the

possibility  for  utilizing the GPS  attitude sensor  for shipboarfl

thrcc'componcnt  magnetometer  system  instead  of  a gyro-

compass  and  an  attitude sensor  for pitch and  roll. The  lest

was,  successful,  the  system  behaved  vety  'veil even  right after

a  course  change.  i'hc  results  will be  reported  elsewhere

2.3  Gravimctry

Onboard  gravity measurement  was  performed  using a

BODENSEEWERK  KSS31  marine  gravity-mcicr  system.

An  on-ltnc data filler for "Sea Stale 4" was  selected, which

enabled  u$ to obtain good  gravity dam  with smooih  varia-

tions According  10 tlie documents  provided  by the manufac-

ture/. the filter should ]iave caused a delay of 123  seconds.

The  gravity data were logged  every I minute  throughout  the

cruise. Onboard  gravity was  tied lo the absolute gravity at

JAMSTEC  pier and Nnha  port. The  drift of ilic gravity meter

for 19 days ^a$  -0.2 mgalAlay.

Area  A:  Mariana  Trough

3.)  Background  and  objectives

The  Mariana  Trough  is an acnv ≪ bncknrc  basin  It  i$

crcsccnt-shajwd,  with  a maximum  width  ofabout  250  km  af

18 °N. The  width  ofthe  trough  dcercascs  northward  and

southward.  Please  refer  Prycr  <1995.1996)  for  thorough

review  of  the Mariana  trtnch-arc-baekare  system.

The  northern  Mariana  Trough  evolves  southward  from  an

incipient  rifting stage  to a maUjrc  backarc'sprcading  stage.

Thus  the  northern  Mariana  Trough  gives  us  a rare opportu-

/wty  io s/udy  /jftinj uf  ao occaiii;  isJnnil fire. TJic  Mariana

Trough  between  22° and  24RN  is in a rifting siage, and

structurally  And  thermally  asymmetric  (Yama?aki  and

M  urakami.  ) 998)  Yama/ak  i et al. (1993)  in fcrrcd fi^m

magnetic  total-force  anomalies  and  seismic  profiles  that

scafloOr  spreading  occurs  fiom  ubon'  226N  and  southward  in

the  irougJi. On  the other  lund.  Marline/et  a I (1995)  and

liaker  et al. {1996)  proposed  iliat the  Mariana  Trough  north

of  2 l°N  is composed  of  arc lithosplieic intruded  Uy  arc  and

hackaiv  basin  magmas.  A  series of  deep  lialf-grabens. about

5700m  at maximum  water  clepili. occupies  the trough

JAMSTEC  J Deep  See Rw  . ≪<ias)si

between  20*  and  2l*N,  midway  between  the active  and

remnant  arcs. They  arc considered  to have  been  formed  by

amagmatie  extension,  and  called  the  Central  Grabens

(Martinez  el al., 1995:  Stcmctal.,  1996;  1997).  Martinez  ei

al (1995)  i riferred that the transition from  ri fting to scafloor

spreading  lies south  of  the Central  Grabens  at 20°N.

At  I8°N, it is estimated  that rifting of the Mariana  Trough

began  m  the  latest Miocene,  ca 6  Ma,  and  that the extension

has  continued  at a half spreading  rate of 2.15 cm/year  from

the  results of  Deep  Sea  Drilling Project  <D$DP)  (Hussong

and  Uyeda,  1982}  Recent  magnetic  vcctor  measurements  in

limited  areas  around  IS'N  {Seamaand  Fujiwara.  1995:

Yamazaki  and  Stern.  1997)  revealed  spreading  history since  6

Ma  with  arcward  ridge  jumps  (Seama  and  Yamazafci.  1998).

The  KR9812  cruise  was  the  second  expedition  of  a

systematic  mapping  project of  the Mariana  Trough.  The  first

one  was  ilie KR97I1  enjise  ofR/V  Kai/vi  in 1997.  which

covered  between  22 ° and  246N  (Naka  et al,  1998).  The

purpose  of the mapping  project is to clarify characteristics  of

the  backarc  basin  evolution  based  on  bathymetry  and

magnetic  vector  anomalies,  and  provide  basic  data for future

detailed  studies  using  submersible  S/iwkai  6300  and  ROV

Ktuko.  Previously  only  limited  areas  of the Mariana  Trough

were  covered  wjih  multhnamnv-beam  bathymetry  Magnetic

anomaly  is a basic tool for studying  scafloor  spreading,  but  in

the  Mariana  Trough  conventional  magnetic  total* force

anomaly  is not  very  useful  due  to the geometrical  problem  of

tlie spreading  system,  the nonh-south  strike of  spreading  a＼es

in  low  magnetic  latitudes. Magnetic  vcctor  measurements

can  overcome  the problem.  We  carried out  geophysical

mapping  of the trough  between  19*  and  22° during  this

cruise.  The  main  objective  oftliis area  was  to clarify where

transition  from  fitting to sea  floor spreading  occurs.

3.2  Bathymetry

Figure  2 displays  simplified  bathymetry  of  the whole

survey  area. Survey  lines are in ENE-WSW  or  E-W

directions  arid 6 to 7 mile  interval?. Part  of  tins area  was

already  mapped  by  a nuilti-narrow-beam  echo  sounder

(US  10) of  R/V  Yokosuka  in 1992  and  I996(Y9613)>  and  we

skipped  trtesc boxes  (a gap  of  EKE  tines around  2 l*3CN.

boxes  of 20o32,-21e00'N.  cast of  U3 °25'E. and  I9°50'-

20 °20'N.  143*45'-N*l*  I TO  For  the  bathymetry  of  these

boxes,  please  refer Yanwafci  and  Stem  (1997).

We  could  identify  the loeaiion  of  spreading  center  from  cirt

valley  topograph}  and  ioncs  of  high  back-scattcr  on  the side*

scan  hnogci.  Spreading  ridges  in the  mapped  area consist  of

follownig  tlvc segments  from  north  tosomlu  (I) iruni

22 °I0'R  I42c55'l-  to2ld20*N.  M3823'h.t2)  iron* 2l °IO'N.

I43#20"K  lo 20°35*N.  I43*30*K.  (3) trom  20°35'N.  I43 °32'h

to  l^SS'N.  144 °00'L  {4)  from  19950'N.  M4 °2Crtto

IWK.  I 44°29' K  and  O)  south  of  19*25^.  U4*3li:,

65



Fig. 2 Simplified  Wihjmeuie  map  of the Mariana  Trough  between  19* and  22' 3CW  W ≪d  on the daia obtained doling  the KR98J2  cruivc

Boundaries  of the Segments  VI  and 3/4 show  lypjcal

Stmciurcs  ai segment  boundaries  in slow spreading ridges

like  the Mid-Ailamic  Ridge, those arc ncxlal deeps  and

inside-comer  highs Figures  3 and 4 display a Ixtchymeiric

map  and a side scan image  of the Segment  3. Highs  ai about

20°22*N) l43°40'Land206)U'H. eould  1w ihc

insidc*eurncr  highs ai both  endsol  Segment  3. This  segment

has well-tlcvcloped rift valley. A  deep  l>eiween 2(f0(f antl

20RI0N  (the Central GrabensofMattinex.et  aL  1995)  was

previously  thought to be enigmatic. but now  can be inter-

preted as a structural component  at a segment  boundary

6T>

The  rift valley  of  Scgmcni)  is shallow,  although  we  can

sti El rceognizc  possible  spread  i ng axis ink  A  line of  other

evidence  mipporis  the idea  that scafioor  spreading  occurs  m

th i s segment:  (I)  a wcl  I -developed  ionc  of  si cong  back-

scaueron  the sidc≫scan  image.  (2)  prominent  ridgc-and*

trough  structures  of NN  W≫SS£ strike, and  (3) occurrence  of

magnetic  anomalies  similar  lo those  yf.Segtnenl4  and  south,

as  will be  shown  later '(he  boundary  between  Segments  J

and  2 is recognized  as a discontinuity  in topographic  fabric,

bui  no  structure  typical of  segment  boundaries  occurs  '(his

would  he  probably  due  to that the seafloor  spreading  of

JAMSTSC  J. C**P Soa Rw., 16 OttW



Fig. 3 Baihymciric  map  of (he Manaju  Trough  between  20* and  20* 407J (Segment  3)

Pig. 4 Side  scan image  of the Mariana  Trough  between  20° nivJ 20o40*N  (Segment  3).

Segments  I and. 2 is in an  inciptcni  stage, and  not  matured

yci

3.3  Magnetic  and  gravity  anomalies

figure  S shows  £ (down)  component  magnetic  anomalies

aAcr  application  of  a low-paiS  tiller, and  their tentative

interpretation  Magnetic  anomaly  profiles  in the souih  of

22 °N  show  similar
 variation  patterns  and

 they  arc correlative

with  each  other. This
 shows  the  occurrcncc  of  magnetic

lincation  ofNNW.SSE  strike, which  is indicative  of  HN £≫

＼V$W  scaOoor  spreading  Tlx  variation  pattern  is also

similar  to that around  1S°N  in the  Mariana  Tiough  (Yama/aki

an<1  Stem.  1997).  where  typical  loeknre  spreading  is known

JAMSTEC  J Ocep  See R≪s., 15 (I1KI9)

to have  occurred.  We  estimate  that scafloor  spreading

between  19 °and  iO °N  siancd  at S Ma  or a little older  in the

earlier  part of  the Gilbert Chron  The  age  of  the million  of

ihc  vwiflow  sf≪s≪dwi% Vt>  btcwit  ywinitt  ti wihwwtl

m  the trough.  TKc  average  spreading  Imif-nitiA during  tlie laii

3  6 m.y  <smee  the Gauss ≫Gilbcrt  polarity  boundai>0  i< about

I  cm/year  on  ilie western  wing  of  the spreading  center  in

Segments  4 and  5 between  19R  and  20°N  The  spreading

seems  to have  been  asymmetric  in these  segments;  the rale of

the  eastern wjng  is about  60%  of the western  counterpart.

Magnetic  anomalies  of the <as>crn  wing  in the northern

segments  are disturbed  by  are  volcanism.

Free-air  gravity  anomalies  (!?GA)  arc close  JO sero at ilie
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rift valleys south of2l6N  (Segments  2 through  5). This

suggests  that ihcy arc mostly  in an isostalic state. which  ts

consistent with the occurrence  of seafloor spreading.

Positive PGA  were  observed  around  (he possible spreading

axis  between  21° and  22CN  (Segment  I), suggesting  a htik

thicker cru*t than normal  oceanic  crust of 6 km.  We  plan to

calculate the Mantle  Bougucr  anomaly  to study segmentation

of  the spreading  system.

spreading,  whereas  the  former  studies
 proposed  simple  WNE ≫

SSW  spreading.

Recent  surveys  by  the  Hydrographic  Department  of  Japan

lead  us  belter understanding  of  the northern  pan  of  the basin.

A  large escarpment  facing  south  (the Ofci'Datio  Escarpment)

was  discovered,  and  spreading  fabric  trending  almost  N-5

was  found  north  of  it (Okino  et al., 1999).  WV  Yokosuka

Y9611  and  ft/vKoiw  KR9801  cruises  mapped  the  detailed

structure  of  the CBf  for  the first time
 and  obtained  some

rock  samples  (Fujioka  et al., 1997;  1999)  These  cruises

revealed  veiy  interesting  and  enigmatic  features  near
 the

extinct  spreading  centcr, which  includes  I  > a*ial rift
 valleys

segmented  by  N-$  trending  fracture  rones,  2) NW ≫SE  trend

of  the axial rift valley  in each  segment,  oblique  to spreading

fabric  of  £≫W  trend  in the  surrounding  basin.  3) no  continua-

tion  of  the axial valley  west  of  I26°B. and  41 a small  block

characterised  by  NE-SW  lineament  at the western  part of  the

CBf.  The  evolution  proccss  of  the Wp]3  is more  complicated

than  previously  thought.

The  final goal  of  the study  Is lo propose  a new  model  of'he

WPB  genesis.  In  this cruise. ≪e  focused  on  mapping
 of  the

sea  floor just outside  the  CBK  to  understand  the  final stage
 of

ihc  basin  opening  and  lo discuss  the  possibility  of  volcanic/

tecton  ic act i vjty ai the  cxl i net spread  i ng centcr  after
 the

cessation  of  the ojwnmg.  A  long  N-S  line along  13  l°E  was

planrted  to obtain  the magnetic  profile
 across  the  basin.

4.2  Bathymetry

Figure  6 shows  a simplified baihymeti'ic map  around  tins

CBF*  The  area of the unci  spreading  ceawc  of live WPB

cast  of 128eE  has b≪eo covered  almost  rompfeicly  by

compiling  the data ofY%l  I {using NSlO)  (Fuji oka et a!.

199?). KR9801  {Fujioka  ci al.. ) 999) and  this cruise The

morphology  of the CI3F  and  ns environs is very rough  and

complicated,  Although  the basin floor displays F-W  ixcndia%

minor  ridges and troughs segmented  by N-S  fracture zones,

the  prominenl  deep  rift valley iMnsNW.SE.  Ilildeand  Lee

(1984)  proposed  N-S  spreading  at the CDF  ai the final stage

of  the WPB  genesis. The  H-W  lineaments  ajid the N-S

fracture zones  support this idea., b≫t the ≪iccp rift valley

seems  to be obljquu to these spreading  fabric.

W ≪i tentatively divided the central pan  oftheCBF  into four

segments  from  west to east: (ij from  ＼2TS<f?, to ]2S*30'E.

(2)  from  m*mi  to 129*30'R.  (3) from  129*30E  to

130*20"  E. and  (4) from  ISO'WE  to ism'fc.

segment  is bordered  by fracture zones

Phc  cavkirn boundary  of Segment  ) is a fractti redone

which  slightly curves <o A  nodal deep  is observed  near

the imei section of the fracture zone  and the rift valley. The

rift vaLley Lrecuh oblique  iMto  F.-V< sp≪WAt＼?*g

fabnc  on I lie basin flo^i.

Segment  2 is a good  example  to underhand  the rclation>liip

JfiMSTEC  J. Deep  See Ftcs.. 1S<iOftd>

Fig. 5 Vertical component  magnetic  anomalies  in ibe Mariana  Trough

KR98I2  cruisc. and  (heir teniaii.c interpretation 8.  Btunhcs

Chron  (0 -0  78 Ma).  M.  Maioy^ma  Chrcn  (0. ?8 - 2 6 Ma  J. C ･

Gauss  Chrcui <26-16  Ma)

4. Area  B: West  Philippine  Basin

4.1 Background  and  objectives

The  West  Philippine Basin (WPB)  occupies the western

half  of the Philippine Sea  plaic from  5°N  to 23°^. aNW-SE

trending  Jong linear structure is located at the center of the

basin, which  fs callcd the Central Basin  Fault (CBF).

'i he genesis of the WPB  has long been  debated. Karig

(1971)  proposed  backarc spreading  origin. Some  studies, on

theoiher  hand, iupponcd  the idea of trapped normal  ocean

(Uyedaand  Bcn-Avraham  1972:  Shih. 1980. Hildeandl.ce

1984). M ≫l  previous  studies included  thai the WPIJ  was

spread  symmetrically  from  the CBF.  although  their interprc*

lauon  of magnetic  anomalies  disagreed  Shib  (1980)  first

mapped  offsets in the lincatiun pattern in ihc basin, and

Lewis  and Hayes  (1980  J poiitled oul the CBF  was  offsel by

scvenil fracture /ones. Hildc  and  Uc  (1984)  mapj>cd  moic

than  icji fraciurc 'Ones in the middle  of the bosin and

concluded  that N-S  spreading followed  the earlier NF-SW

f>S



Pig.  6 Simplified  Daihymctric  map  around  (he Central Basin  Fault ui ＼he West  Philippine D&sm  Dam  obtained during  ihe Y96i  I. KR9S01.  and

K  R9812  cryisc were  used

between  the  F-W  fabnc  and  NW-SE  lineament  (Fig. 7). The

segment  is bordered  by  well-developed  fracture  zones  on

bolh  sides. A  triangular  depression  at I7625'N.  l28*35'Eis

considered  to be  a nodal  deep.  The  extinct  S|≫≪admg  center

trend*  E-VV  direction,  which  is parallel lo the minor  ridges

just  outside  the rift I  lie lineament*  and  depressions  irending

KW ≫SB  cut  the £≫W  structure. A  topographic  higli at

17R30'N.  I28*4S'K  is interpreted  as mi  inside  comer  high,

whieh  was  cut by  NW-SE  trending  escarpments.  I'  indicates

til at tlic NL ≫SW  extension*!  siicss may  have  caused  this NW-

SE  structure  after cessation  of  the N-S  spreading.  Little

JAMSTiC  J D≪≪p$ee ftes . 18<W9U)

sifjkc-Sl'P displaccnieni along NW ≫SL cscarpmcni  can be

lecognizcd.

ScciiicrtE 3 includes the deepest pomt  of the CBF.  aboul

7,900  in. ^hich  is locaied in tli≪N ＼V-SC (rending deep

trougK  Two  irifingulardcprc^ions zi ]6°35'N. 129°35'E mul

16620'N.  130R20T;  look like iiorlal deepi  so the
 origin?!

ccnicr  of N-S  spreading may  c*<is≫ between  them. 1 lie deep

NU'-SK  nfi ina> be a sceond  stage structure like tlieNW-SK

lincamcius  observed  m  segment  2.

＼tc＼v4toe,. tract UTV Wi<$  M  Wolfe wfc&oC

Segmou  4 <irc noi ^liarp. In ihis segment,  the oblique

69



Pig. 1 BwhymciricmapafoundihcCcmral  Basin Fault between)28*20'E and 129*4S'E (Segment 2)

structure  has  t*"o slightly different  directions  flic NW.SH

lineament  similar  to Segments  2 and  3 and  the  ＼VNW ≫£SK

trending  deep  nfi  valley.

The  features  of tjic central  part of  the CBF  can  be  inter*

prcted  as  the combination  of  N≫S spreading  and  the later N£>

S  W  extension.  The  age  and  ilie origin  of  ttte NE-S  W

ctcnMwn  remain  unsolved  Hildc  and  Lee  (1984)  estimated

the  cessation  of  the spreading  af around  35  Ma  On  (he  other

70

hand,  much  younger  age  (around  2?  Ma,  K/Ar  mcihodl  has

reported  from  iK≪ basalts  obtained  at the eastcrrtmosi  rift

val  Icy of  the Cli)r (Ok  i no et al.. 1999).  This  may  1 ndicaw

the  age  of  the sccond  stage  ol ihc  CBP  fonnailan.

4.3  Magnetic  and  gravity  anomalies

I  he  intensny  of  magncuc  anomaly  is relatively  small,

especially  souih  of  the Cfif  rlA valley. Id  the  northwestern

part  of  ihy saii vcycd  area* lincamcms  of  B-W  trgnd  weic

JAMST6C  J. Deep  Sue Res.. 15 (1999)
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