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NEWS AND VIEWS 
OCEAN DRILLING PROGRAM ---- ---------------------__ 

Ancient crust on Pacific plate graphic age has yet to be confirmed by 
radiometric dating of the underlying 
basalts . 

Leg 129 shipboard scientific party* 

AFTER a twenty-year search, oceanic crust 
and sediments dating from the Jurassic 
have been discovered beneath the deep 
western Pacific Ocean by Leg 129 of the 
Ocean Drilling Program (ODP) . The 
oldest sediment recovered is about 170 
million years old and is from the base of 
the Callovian Stage of the Middle Juras­
sic. This is equivalent to the oldest 130
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crustal section to have been 
recovered from beneath the 
world's oceans. 

Mappingl of magnetic anomalies 
in the western Pacific has revealed 
undated magnetic lineations, pre­
sumably of Mesozoic age (between 
160 and 165 million years old), that 
might be the oldest magnetic anom­
alies remaining in any of the 
Earth's ocean basins. These lin­
eations in the Pigafetta and East 
Mariana basins are bordered by 
magnetic 'quiet zones' which are 
potentially the oldest areas of the 
Pacific plate. It has been suggested2 

that an area equal in size to the 
continental United States or west­
ern Europe may be underlain by 
Jurassic sediments and oceanic 
crust (see figure), but no evidence 
of that has ever been recovered 

data from these seismic surveys, ODP 
sites 800, 801 and 802 were selected and 
subsequently drilled on Leg 129. Site 800 
yielded only dolerite sills , and 802 basaltic 
lava flows, both of Cretaceous age . But at 
site 801, Jurassic sediments and extensive 
basement were uncovered after drilling 
through 200 metres of mid-Cretaceous 

Magnetic remanence measurements 
and microfossil abundances suggest that 
the Pacific plate was formed north of the 
Equator during the Middle Jurassic; it 
moved south across the Equator at the end 
ofthe Jurassic and then started to go north 
in the mid-Cretaceous. Since then, it has 
moved northwards continuously to where 
it is now. It is significant that the fossils 
recovered are mainly composed of silica, 

1700E 1700W as opposed to carbonate, showing 
.,r~i;S0Ji00JB~~'9 55° that there was very little carbonate 
~. production and/or preservation in 

the Jurassic 'superocean'. 
In holes 80lE and 80lC, we 

drilled through igneous basement 
to 131 metres below the interface 
between sediment and crust, with a 

40° 20-metre section of overlap 
between the two holes . The base­
ment is made of interlayered lava 
flows and pillow basalts . From the 
physical appearance of the basalts, 
it seems that they were extruded 

a;j It> 0''?S§s0V ''''1200 mainly under submarine condi­
tions and, from their location 
beneath Callovian/Bathonian sedi­
ments, that they were emplaced 
sometime during the Middle 
Jurassic. 

00 Forty stratigraphic layers were 
recovered from the oceanic crust at 
site 801 . Extrusive flows, mainly 
aphyric basalts , made up much of 
the material , although there were 
some microphyric and phyric 

~=~~-'--'-'==--""""'"""""""""""""L-L-_--.J 20° basalts with olivine and plagioclase 
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from the region, despite the 
attempts of eight scientific ocean 
drilling expeditions since 1969 and 
numerous dredging expeditions 
going back as far as the 1950s. 130
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Instead, the oldest material 
recovered has almost invariably 

Coring site locations for ODP Leg 129 in the western Pacific 
Ocean . White portions of the map represent areas of normal 
ocean crustal thickness and water depth on the Pacific plate. 
and grey areas represent volcanic edifices with thickened crustal 
sections. as well as the younger areas beyond the Pacific 
subduction zones. Magnetic lineation isochrons2 correspond to 
the following geological boundaries : M17. Jurassic/Cretace­
OUS; MO-BarremianiAptian; M34. Santonian/Campanian; and 
M29. CretaceouslTertiary. 

been the remains of a huge, off­
ridge volcanic event which blank­
eted the area with thick layers of 
dolerite sills, basaltic flows and vol­
caniclastic sediments in the early to 
mid-Cretaceous, between 80 and 
120 million years ago. 

phenocrysts. We also recovered 3 
metres of a hydrothermal deposit 
from about 60 to 70 metres below 
the top ofthe basement. The depo­
sit probably consisted of iron 
oxides/hydroxides which have 
been well cemented, and largely 
replaced by silica. The pillow 
basalts beneath the deposit had 
been altered , presumably by the 

Multichannel seismic reflection pro­
filing throughout the deep basins of the 
western Pacific' has revealed 'windows' 
through this Cretaceous volcanic pile, 
providing us with an opportunity for 
complete penetration into the supposed, 
original oceanic crust. With the help of 
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(Albian) volcaniclastic turbidites. 
The Upper Jurassic sedimentary section 

at site 801 contains marine fossils thought 
to be from the giant ocean that surround­
ed the supercontinent Pangaea at that 
time. The fossils are mainly radiolarians 
- plankton with a silica shell. The section 
comprises 70 metres of brown radiolarite 
together with an abundance of manganese 
oxide and dark brown chert. This material 
is underlain, probably unconformably, by 
20 metres of red radiolarite and claystone 
of Callovian age which are heavily iron­
enriched, giving them their colour. Bio­
stratigraphic dating is based on a recently 
developed radiolarian stratigraphy' for 
the Pacific. The basal sediments are 
believed to have been deposited during 
the Middle Jurassic near the Callovian! 
Bathonian boundary, but the oldest strati-

action of the same hot-water solutions 
responsible for the hydrothermal deposit. 
This deposit is remarkable - it is particu­
larly well preserved, probably because it 
became buried beneath extrusive flows 
soon after its deposition. 

During Leg 129, no logging or other 
geophysical measurements were carried 
out in the basement part of hole 801C. But 
the hole has remained stable and clean, 
thus presenting a golden opportunity for 
further investigation of this section of 
oceanic crust . 0 
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