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ROBI2T D, COWRLD departed Panama early morning of 10 June
1976 and arrived Honolulu afternoon of 20 July 1976, upon conm-~
pletion of a 40-day long cruise leg (Figure 1). The object-
ives of the cruise were to survey 170D candidate sites 4 znd 5
and make a line of geophysical measurements between PAC sites
5 and 6, according to The statement of work prepared by the
IPOD Site Survey Menagenment (appended)., 4111l objectives of
the cruise were accomplished.

Site 4 lies in the vicinity of the intersection of the
Zequieros fracture zone and the Last Pacific rise., The Sequieros
fracture zone is a ridge-ridge transform fault, about 150 km
long, that is one ol the most seismically active in the esstern
Pacific. 4t average spreading rates of 60 mn/yr, the age off-

et 1s sbout 2.5 m.y. Hagnetic cnomalies 2-5 have been ident-

n

ified alony several tracks through the Seguieroes fegion. The
vicinity of site 4 hes been surveyed extensively by sclentists
from.ﬁcrix“s Institution of Cceanography and the Hawall Institute
of Geophysics (Figure 2).

Seismic refrascticon studies of the =ast Pacific rise in
the vicinity of the Sequieros fracture zone indicate profound
chonges in veloclity structure with increasing distance from the
ridge crest (Orcutt, 1976; Rosendahl et al., 1976a,b,c). The
crustal zone has velocities of about 5.2, 6.0, 7.0, and 7.6

km/sec., On the flank of the ridge the 6.0 km/sec disappears



2‘
while the depth to mantle decreases, PFurthermore, there
appears to be a low-velocity layer about 2 km below the sea
floor that thins away from the crestal zone. L velocity re-
versal is recuired to explain the large amplibtude arrivals that
comne in about 1.5 sec after the first T-wave at ranges greater
then 50 km, At PAC 4 wye obtained 500 n, miles of multi-channel
seilsnic reflection data along the track shown in Figure 3, Zev-
eral sonobuoy refraction profiles were made to provide velocity
data, Gravity, megnebtics, and bathynetric measurements were
obtained enrocute.

en

=15

We found the site proposed by £,I.0, (the cenber o

CBS array at 09°10'N, 105°08.5'W) virtually barren of sedirents,

W]

Vie fTound a site about 6 miles to the west where there is
small depression conbaining 100-200 m of ponded sedinents. The
I'CZ cross line vwas routed throuch this aree,

It is rather difficult at this tine to evaluate the INC:
data from the shipboard (single channel) monitor record aloné,
bide echoes from sea floor topogrepny complicate the sub-boiton
reflection data., In areas of relatively smooth sea floor top-
ography, our monitor record shows a succession of sub-botton
events down to about 0.75 secy; however, the regularity of the
events suggests a bubble-pulse phenomenon rather than true

sub~bottom refiections. Closer examination of the records and

comparison with sonobuoy data are required. In any event, it
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appears certain that areas of subtle sea floor relief are
caused by high-speed sedinents and(or) volcanics devosited in
basenent depressions. Veaker reflections from within the crustal
layers will most probably be enhanced through computer process~
ing of vhe data,.

Site PAC 5, originelly located by the OCP near 24°X, 125°Y
on magnetic anomaly 10 (3% m.y.), was relocated by the IFCD
Site Survey Menagement o an arez bounded by 21°I7 and 22°10 and
125°% and 126°\, where the major magnetic anonalies might be
easier to identify. &ite 6 is located near 21°1, 144,.5°) at
anonely 32 (76 m,¥.). Figure 4 shows the location of the sites
in relation to major magnetic anomalies., The prcblens to be
studied by dxilling in these localities include the petrclosic
and magnetic proverties of the basenent rocks (laye
Jacies of the overlying Sediments and then vo characterize znd

1

reconcile tihe nroverties with a fast (half-rzte > 3 cem/y2)
spreading ridpe. The results of the coreholes will be compared
to the results of holes drilled in crust of the sanme (masnetic
anomaly) age in the Ltlantic Ocean.

in area centered on anonaly 1% (?) was surveyed in orihog-
onal grid fashion with a 10-mile btrack spacing (Fisure 5). wate
obtained will allow us to construct maps of the bathynetry,

grevity and nagnetic anomalies, and sediment thickness. Selsnic

refraction measurements were made using ocean bobttom seismopraphs
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and radio-sonobuoys to determine the velociiy structure of the
oceanic crust in This arca. The OBS experiment was desipned
to Turther evaluate the systemy the data from an OBS containing
5 scilsmometers (2 horizontal, 1 vertical) will be compared to
those from a stendard L-DGO instrument having 2 seisnometers
and a hydrophone., Sonobuoys were launched over the OBS sites
and elseﬁhere and the data recorded wigsly line on a stan&ard
oscillograoh canera, The resulting pattern gives unfeversed,

N

reversed, split, and reversed-overlapped profiles from which %o
‘ascertaiﬁ the velocity structure of the erust and upper mantle,
Shivboerd travel time plots indicate that the thicikzness of the
main crustal layer (leyer 3) in this srea mey be thinner then
norrel by about 1l-2 km,.

There are a number of good drilllsifes in the PiC 5 area,
Because there are several magnetic linestions, the choice of
rrimne site will cdenend on she identificavion as to age of the
partiéular enomely. Here, as in the site & aren, fairly smocth
sea Tloor topography is caused by ponding of high-sveed sedinents
and(or) volcanics, Ko adaitional silte survey-work is reguired
in the PLAC 5 arez.

Lastly, a line of underwsy geophysical neasuvrenents bhetveen
site 5 and sile 6 was made enroute vo Hewail., Ve made two un-
reversed selsmic refraction profiles by use of long-range radio-
sonobuoys and explosives, The sea floor along the track was too

rough to oblain air gun-sonobuoy profiles.

WYilliam J. ITudvig
July 21, 1976
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PAC 4 & 5 APPENDIX 2wl 76

GTULTZREIT OF WO

The site survey for IPCOD drilling will be conducted as
part of the lHatlonal Ocean Sediment Coring Program of il

Lamonts-Doherty Geologlcal Observatory will plan and carry
oult marine geophysicel and geological investigotions as speci-
fied below Lo provide essential data for determining the best
location for IP0OD holes at the candidate sites  to nect the
prescribed scientific objectives and provide data in the vicin-
ity of the drill hole for interpretation of sample resturn in a

geological and geophysical context,

3
9]

or this work, .J. Ludwig

v
i

fote

Tavors

1) is co-principal invest

03

and Z.,D, Rabinowitz are responsible for the work perforned, datea

reduction, analysis and interpretation.

n

2) The W CONRALD, operated by L~DG0O, will be usea for this

-~

work during the period fron about 1C June 1875 to avout 20 July

1876,

b

~

) The princival objective of these surveys will be to
collect underway geophysical data at candidate sites Tacific 4
and Pacific 5 as described in Zxhibit IT and amended by this
statenent of work, Pacific 4 lies in the vicinity of the inter-
section of the Sequieros Fracvure Zone and the Zast Pacific
Rise, Pacific 5 is located at about 24°H and 125° over mag-—
netic anomaly 10, or crust with an age of %25 m.y., just south

—

of the Holokai TI.,Z.



a) &t Pacific site 4: (1) reflecction data will be acquired
using the 24-chaommel gseismic systen, recording digitally on
magnetic tape, along a line aprroximately 700 kiz long across
the Zast Pacific Rise spreading center at 8.5°W. (ii) Sonobuoy
reflection/refraction orofiles will be made at anprovriate ine-
tervals to provide the crustal velocity strucbure, (iii) Under-
way geophysical data - 12 ke and 5.5 ke bathynetry, magnetics,
and gravity date will be made along the multichanmel line,

General guidelines for multichannel data acquisition are described

b) it Facific site 5: (i) 4 detailed grid-type survey en-
ploying undervay gpeovhysical instrumentation will be nmasde in
the vicinity of site 5 according to the general swmecifications
given in Zxhibit T for survey Ior ocean crust drilling. (ii)
Seisnic refreacvion studies will be mede using 035's vo deternine
the velocity structure ol the oceanic crust and uvper ment tle at
the site, The general zuidelines for G35 refraction studics
are set forth in Ixhibvit T,

¢) 4 line of underway geovhysical data will be acquired
aporoxinately parallel to 23°H, between site 5 and the vicinity
of site ©, which is at 21°I1 ana 144,5°%, These data will include
12 ke, 5.5 ke echosounding, magnetics, and gravity.

RTPORT REUIRINEIMS DELETED

Lxhibit I is the November version of the Site Jurvey Guidelines
(1975), ©xhibit IT is the original proposal,
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i s we Lraruer:

Location of IPOD Candidate Siteg in the Pacific Ocean,
Heavy-liqgs denote the track of COHRAD 20-02,

Figuré 1
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Pre~-Deepsonde 02 Bathymetric Coverage in Sejuieros Remion.
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Figure 2
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