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The two cores shown on the cover are from Leg 64, The Guymas Basin (see Figure
3, p. 1) for location. Both cores reecovered Quaternary sediments, and despite the great
difference in degree of disturbance, the shipboard party conecluded that the upper 152 m
is duplicated in the two holes. The following is an excerpt from the shipboard core
deseriptions:

Site 479, Core 12 Cored Interval: 98 to 107.5 m sub-botto
100% recovery :

"Uniform, moderate olive brown (5Y 4/4) muddy diatomaceous ooze, and
rare streaks of lighter pale olive (10 Y 6/2). Any bedding has been
totally disturbed. No evidence of varves, sand or HoS gas."

Site 480, Core 20 Cored Interval: 95 to 99.5 m sub-bottom
99% recovery

"Moderate olive brown (5Y 4/4) muddy diatomaceous coze and pale olive
(10Y 6/2) diatomaceous ooze laminae occur together as varve-like
couplets on a mm-scale. A gray sand layer occurs with a diseordant,
sharp contact against the varves, but shows no grading. Uneconformi-
ties and some cross-bedding cbserved in the varved section,”

Core 12, Site 479 was taken using conventional rotary drilling technique. Core 20,
Site 480 was taken using the Hydraulic Piston Corer (HPC-15) recently developed by M.
Storms and 8. Serocki at DSDP, and operated by D. Cammercn on Leg 64. Information
about the ecapabilities and operationel schematies for the hydraulic piston corer are given
under News Items and Errata, page 54.
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LEGS 67-69—GLOMAR CHALLENGER*

Arrival | Departure
Port Date Date
Manzanillo 08 May 79 27 June 79
Punterenas, 02 July 22 Aug
C.R.
Balboa 27 Aug ¢ 17 Oct
Balboa 19 Oet ! 23 Oct
Curacac 01 Nov 15 Nov

*Approximate dates o

Days at
Sea : Purpose

50 Mid-America Trench
(Guatemala)

51 Galepagos
(Costa Riea Ridge)

51 Galapagos Mounds

4 In Transit

14 In Transit

Leg
70

71

72

LEGS 70-81--TENTATIVE EXTENSION SCHEDULE

Port Time of Departure

Recife 19 Nov., 1979

Cape Town i4 Jan., 1980
|

Cape Town ' 08 Mar., 1980

Monrovia 26 Apr., 1980

Mini-leg—Engineering Studies 1
H . [

73
74

75
76
77
78
79

80

81

Brest B L;ate May, 1986
Plymouth I ‘ " IL:ate July, 1980
SR O
Vigo . Late Qet., 1980
Monrovit!a - E ﬁjate b|ct., 1980‘,
Montevideo ' - - ‘Mid-Nov., 1981

Ric de Janeiro
Port-of-8pain

. Mid-Mat:, 1981
| ‘Early Apr., 1981

\ iE&rly May, 1981

Miami Mid-May, 1981
C
Miami ' 'Late June, 1981
]
Norfolk '

. Late Sept., 198]
cod

Purgbse

Paleoenvironment (Mid-Atlantie,
SA-4) '

Palecenvironment  (Walvis
SA-II; Cape Basin, SA-1I-2)

Ridge,

Palecenvironment (Angola Basin)

15-day transit

Passive Mérgin (Biseay)
| ; .
Passive Margin |
(ﬁockall Bank and Biscay)
IR

I
] I

Passive Margin (N.W. Africa)

Palecenvironment (SA-6, 7)
) " )

Palecenvironment (SA-5)

B

lé-day transit

Passive and Active Margin
{Venezuelan Basin)'

?&sive Margin
(Blake Plateau)

J.
Passive Margin
{Blake-Bahama Basin)

Passive Margin
(slope and rise)




SUMMARY OF
DEEP SEA DRILLING PROJECT
1
l o LEGIB3}'H‘;:.:‘
' (Co—Chlefs- B, Haq and;R. Yeats)

! .

Seven sttes were occupled -three off
southern Caht‘ornla and’ four [ off the west
coast of | Mexico. ; ("a].lforma 'SlteS
(467-469) eo‘r'hpr’-lsed an'mvest;gatlon of the
outer California  Continental ! Borderland.

Sites 469—472 were located 'on theIPeclflc

plate west of the contmental slope, and S]te~

1473 was on the 'Rivera|plate at the mouth’ of
the Gulf of Cehforma {Figure 1).

The Pacifie Ocean prov1des ainaturel
laboratory in whlch the dynamlc interrelation
: between
paleochmatology and the assoc1ated ¢hanges
in the blotlc]commumtles can be' studied. It
has retained a relatively! stable configuration
during most of Ithe*Neogene,.’ and 1tsqearher
paleogeographlc hlstory| ils\ falrly
understood. |In the eastern
major eastern iboundary current that! has
- dominated the hvdrography of thls area{smce
the Cretacegus ({Sliter, 1972) .Durlng the
Neogene, the] mtensnty :ot‘ |thns current has
oscillated considerably in response| to major
-elimatie changes, and jlthese 'osc:llatlons are
'reflected by’ lehanges |in. thelr marine blotahn
the marginal eastern Pacific (Ingle, 1973)

1 i i ‘ i

Several major ob]eetlvesjof Leg 63 were
to study: : [ | } i;| ! ‘]2 - '

L Neoéene paleoceanography , of

major, northeestern ) [Pacifie
boundary eurrentsl || | i ‘
' RETHE R TR § 1R fr?‘l A

2. ||geine elvllultlc!n. of pleihktoﬁle

comm‘umtlﬁ N assoclated ' with
these major currentsE. . i
Iy . I N ‘. : ,
. Correletlon of ]open—ocean
plankton ‘bxostretlgraphy | 'with
local Cahforma b1oetrat1g-raphy

o

(-]

4. The chenge of the 1contmenta1

! margin' off; |Ca].|formaJ and Ba_]a
California from a subductlon zone
to | a transform. ‘boundary, and
flnally to an mactwe' margin. | ,

: Downhole geophysmcal logs A were
obtained at Sites 467, 471 and 473. Yo

Site 467—33950,970N, 120045 47..W ; !
' it I} 1 [

Site 467 at;San Mlg'uel ,Glap in .the outer
California Contmental Borderlend was
proposed to provxde an expanded reference
seetion of Mxocene tolQuaternary age|1whlch

would prowde clues | to e Neogene
paleoceanographic  history |and - permit
correlation  [between -local  California
biostratigraphic sectlons @ ‘and

S

ol Umt‘. il consusts -of

paleoceanogrephy' T and’

f well ‘
Pacific, the
southward flowing Cehforma] lCurrent is a

open—ocean trop:cal and mid-latitude Paclflc
sequences dated by planktonic microfossils,
Four 11tholog1c units were distinguished.

Pliocene and
{ Quaternary silty || clay and diatomaceous
nannofossil elay with loeal concretions, or thm
beds of arglllaceous limestone (Flg’ure 2).
Sonie log veloclty lncreases linearly from '1 A
‘to 19 ﬁkm/s An- these sediments with velocltv
i hlghs of 3.3 to 50 km/s corresponding 'to
llmestone 'mterbeds. Sedimentation rates
increase from 75" m/m.y. for Quaternary
isediments |to 150 m/m.y. for lower Phocene
'sedlments.j Two hiatuses were cored, one
" from about 0.9 to 1 5 m.y. at 70 m depth, and
another from about' 3.3 to 3.6 m.y. at 245 m
depth. The base of. hthologlc Unit 1, at 367'm
Wlthln the early Phocene, is a- chag‘enetzc
(lithification) break from clay to claystone,
that1 corresponds to a change from weak,
diseontinuous low—frequency seismic
reflections  in Umt 1 te strong, (fairly
‘:c;ontmuous reﬂect:oPs in Unit 2. o
b

1;. The Unit ]/Urut 2 boundary at 367 m
appears to, be & slight angular unconformlty
based | upon smgle;channel seismie, proflles,,
but || there| is’ 1nsuff|c1ent paleontological
eontrol' to determme whether there is also a
hiatis, in sedimentation. The interval from

“ 388 to 484 m is characterized by, a slight

. increase m‘:veloclty on the sonic log from; 1.5
to 116 km/s'm splte: of increased consohdatlon
of sedlments Slower velocxty may be related
to hlgh gas content in Unit 2;, methane
percentage fwas highest in this interval. Unit
2% from]|367 totﬂﬂﬂ“m consists of calcarebus ;
claystone wnth minor 5111ceous clavstone
whxch|becomes more hth:fled with depth.
The sed:mentatlon rate decreases from about
;150 pm/m.y! for Phocene sedlments ‘to 50
m/m -y;  for| |upper Mlocene sediments. In the .
1nterva1 between 400 and '500 m," snhceous
mlcrofossus and qpianktonlc foraminifers
dlsappear, only coccohths persist below this
. depth ty A !ma_]or selsmlc Jreflector occurs i
- wnthm\Umt*Z at '528 m. Corresponding to, an
1ncrease in Lleb01-t1torv~meesured veloeity with
dépth |from L6L Km/s in ' relatively gassy
sediments to 3.38 km/s in better cemented
‘strat'a.]:lOn [jthe. somc log,; veloeity - increases
hnearly from 1.6 to L9 km/s in the interval
484 to 514 m then varles from 2.0 to 3.2 km/s
in' the 1nterva1 514 to 749 m.
e {||Umt 3 s, eml'ly late to late mlddle'
IMlocene 1nterbedded pumiceous lapllll tuff
|and nannofosstl-clayey chalk, limestone, and
cnleystone. The late Mlocene age of the
volcanlclastlc rocks| is in econtrast to the
,mtddle| iand| edrly || Mioceneé age of most
olcenlc rocks elsewhere in the Borderland,
} although the lithology is similar to that of the
mtddle member of the Blanca Formation of
S]anta‘ Cruz‘ Island. lThe top of Unit 3 is

Wb e
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plcked at the first lapilli tuff bed (700 m), but
a promment seismic boundary separating a
unit -with strong, continuous low-frequency
reflectors from an underlying unit with weak
reflectors oceurs at 747 m, where pumiceous
lapillil tuff becomes the dominant hthologv
Sonie |10g veloeity of the lapilli tuff unit is 2.2
km/s.

Unit 4 is similar to Unit 2, consisting of
interbedded clayey chalk and calecareous
claystone  with. minor thin beds of
fme—gramed quartzo-feldspathic  sandstone.
It is'of middle Miocene age with the oldest
nannofossnl assemblages shghtly younger than
15.5 m.y. Sonic log velocity increases linearly
from 2.2 to 2.2 km/s in Unit 4. There are
several layers of velociir'y near 3.5 km/s,

Site 468—32937.03'N, 120°07.07'W

Three holes were cored at Site 468 on
the Patton Esecarpment. Hole 468 was cored
continuously to 241 m'and abandoned due to
sloughing of middle Miocene voleaniclastie
sand and breccia into the hole. Hole 468A
was ‘spudded 1.2 km upslope where the
post- Mlocene seetion is thicker, and the
Volcamc sand was expected to be thin or
absent. It 'was contmuouslv cored to 35.5 m.
The sand line parted at this hole. - The hole
was re-spudded as Hole 468B and cored to
415.5 \m.

1L1tholog1c. Unit '1 is Quaternary and

. eonsists of ohve—grav nannofossﬂ foraminifer

oozel \mterbedded with glauconltlc foraminifer
sand!{ Unit 1 isl 19 em' thick in Hole 468 and
about 7 m thick in Hole 468A. Unit 2 is upper
N‘Ilocene to  upper. * Pliccene  nannofossil
foraminifer ooze, foraminifer nannofossil
ooze) and. glauconitic||silty sand; it extends
from|19 em to 4.1 m in Hole 468 and 7 to 35.5
m ln Hole 468A and 468B. Sedimentation
rates for both units are 6.5 m/m.y. A hiatus
of ub to 4 m.y.,, between 6 and 10 m.y.,
separates Units. 2 and 3. Unit 3 extends from

. 41to 108 m in Hole 358 and 35.5 to 149.5 m in

Hole" 468B. It consists of interbedded
nannofossil and  diatomaceous nannofossil
oozel with: terrigenous components (sand, silt,
and clay) increasing dewnsection. The top of
Unit; |3 is marked by & |sharp drop in abundance
of forammlfers and |glauconite. Vitrie ash
layers aeour near the base of the unit. The
unit extends from 10 to 14.5 m.y. with a sharp
mcrease in sedimentation rate at 45 m (13
m y) from 4 to 5 m/m.y. to 60 m/m.v. Unit 4
is d1v1ded into Subunit 4A (108-184 m in Hole
468 235 m in Hole 468B) which contains
mlddle Miocene fossils as old as 16.5 m.y.,
w1th| sedimentation rate 60 m/m.y., and
Subunit 4B which is unfossiliferous except
near[ the top, where it contains microfossils
51m11ar to overlying strata. Subunit 4A
consists of diatomaceous, calcarecus sandy
claystone with less common silty
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claystone, sandstone, . ash,, "and pumlceous
lapilli tuff. The boundary with Subunit 4B is
marked by a sharp change in veloclty from L6
to 2.0 km/s and in density frfom L6 .to 1.8 g/ce
to L7 to: 2.4 g/ee! .Subunit 4B is
well-indurated 4 Idolommc sﬂty
alternatmgt mth \andesue andqdaclteu breceia,
pumiceous

lapllh tuff
sandstone. Although unfossxllferous, the

basel part of} Subunit 4B is gradetional into
middle Mlocene strata.  The inferred
underlying subductlon complex was not
reached, The b presencel iof
well-preserved SlllceOUS imlcrofossﬂs in the
middle Miocene at Site. 468 argues in favor of
diagenesis as|the reason for their absence in
the mlddle and upper Miocene: at Site 467.°

LI

Site 469—32037 OO'N 120032, 90'W ‘

At the foot ‘of Patton E!searpment west

of Site 468, ia .single hole - was continuously

cored to 453 5 m subbottom depth,.the lower
-59.5 m in basement rocks. The hole could not

be logged because the hydraullc‘l bit release
. Four hthologlc iunits were ‘i,

became stuel-c
recog'mzed. Umt lis 42 m of Quaternary clay
with minor forammlfer and nannofossﬂ ooze.
Unit 2 - is | upper Phocene foraminifer
nannofossil ooze with local sﬂty [clay layers in
the upper part and, a' lower ‘subumt ‘of
foraminifer ocoze grading into - glauconitie
sand, snllceous= nannofossﬂ 00ze, and
nannofossxl ooze of late middle, to middle
Miocene age. {The two subunits are separated
by a hiatus from, about 3.3, to 421 m.y:| and

together span{the’ interval from| 42 jto' 228" m

depth. Two more hlatuses {between 5. 7, and
10 m.y. andl bletween lD 8 |and {13 m.y.,
respectively) oecur w1th1n the lower subunit
of Unit 2. Umt 3lis srlty claystone 'and!tuff in
the upper partI (228 to 1368.5) im)| depth) an
eltered diabase Isill (388. En'to‘38'ﬂ“mI depth)+in
the middle, and' a nannofossil uchalk with
metalliferous isedlment (dolomltxc iron-rich
clay) in the lowér part (387 to|396 m). The
sill is post«earlylMlocene] in age .and consmts
of fine- to 'Mediumsgrained” altéred disbase
with  a' echilled margin: | of | aphyric,
m:crocrystallme tbasalt ‘at the , base : ‘| and
probably at the 1top. Interstltlalnquartz m the
upper part lofl the||5111 suggests. some
dlfferentlatlonl | The remanentfmagnetlzatlon
is. moderately stable *wnth Ia' rlearly horlzontal
vector inclined .at -4, average. [The median
destructive fleld (MDF) lis about 100, oe. 'The
sges of the sedlments' above, and below i the
sill are’ imiddlel Miocené  and late early

Miocene,’ respectwely. 1The basement (Uni: 4} .

is’ mlcrocrystallme pillow basalt, ‘basaIt
breccig, green!
and rare thin pods of 1ndurated meta].ht‘erous
sedimentary rock between plllows, together
with veins. of jasper in basalt t'ractures. The
basalt | 1 pillows: [W ‘\are

|
b
i

' claystone ‘

and| fvolcamclastlc :

;serpentinized | ‘hysloclastite,

relatwely -

altered, largely aphyrlc with glassy margins
andw , pseudomorphs after , olivine
mlcrophenocrysts i{rheu- magnetic polarlty is
mixed, with inelinations ranging from -27° to
+5B° MDF,ls 140-160 oe throughout.
Sedlrrllentatlon

 rates) are 27 m/m.y. in
the upper 90 m and

average about 60 m/m.y.
below this level.. In the early 'middle
Miocene, the ratel increased to about 100
m/m.y. with the Sphenolithus heteromorphus
hannofossil: zone. |These high sedimentation
Tates are similar to those encountered at the
earher borderland sntes, 467 and 468, and to
those in the Montetey Shale in some onshore
basins. They are .related to an influx of
terrigenous: materlal at that time. The
change from hlgh to low sedimentation rates
in ‘the late middle [Miocene eoincides with a
major unconformlty in the borderland area.
The]terrlgenous component of Site 469 is
lower above ‘the top of Unit 3, probably the
. result ofI lsoIatlon }of the eontlnental source
’ of sedlments by, the, formation of intervening
borderland | basins |and ridges during late

ddleui Miocené. This isolation would also
explam the’ almost'non—terrlgenous nature of
Unit’ 2 at this site. The middle Miocene
tuffaceous sedlments in Unit 3 may have been
derwed from, sources such as the 'nearby
Patton Rldge. 'I‘he|lpresence of endesite and
dacite at the edgel of the continental shelf
sliggests that the voleanics may be related to
the intersection of the East Pacifie Rise with
the ‘continental - margin rather than to, island
are [[actmty The“ metalliferous sedlments
over'lylng, ocean—floor pillow basalt]. with
quench Ftexture characterize the site]as an
oceamc crust site typical of the flank |of the
‘ EastnPaclﬁc Rlse. The nannofossil age|of the
sediment | 1mmed1ately overlying the basement
s ls;estxmated|to be 17[*+/- 0.5 m.y.

. Slte 470—28054 46'N 1793L1'W

tlKm .SSW ‘of; the Experimental Mohole,

Slte 470, east |of Guadalupe Island, was

A proposed to contmuously eore the sedlment

seetlon 'Lonly partml.ly recovered in 1961 'at the
lExperlmental Mohole site 'and was located 8
Hole
470 was contmuously cored to basalt at 163
m- |Ho]en 4T0A resampled critieal sediment

: | intervals, from| 4715 [t0195 ' and 1616 to the

top of the basalt, whlch had poor recovery in
(Hole|470, land "then continuously cored in
basalt to 215 5 m.: Sedlments recovered were
Quaternary sﬂty clay from 0 to 32 m,, upper
}Y’I{ocﬁne“ to)| upper Phoeene nannofossnl clay
| ;and nIannofossu ooze|from 32 to 68 m, middle
i and upper Mloceneidlatomaceous sﬂty clay,
'dlatomaceous nannofossil clay, and 'minor
oozel " from |68 to 126 m, middie Mioeene
nannofossﬂ ooze and diatomaceous
nannofossﬂ ooze frorn 126 to 162 m, and more
compact mlddle Mlocene nannofossu ooze and




clayey nannofossil ocoze with dolomite and
pyrite increasing downsection to the top of
basalt at 167 m. Thin interbeds of limestone
with middle Miocene coceoliths: similar to
these basal sediments occur' in ihterstices
between basalt pillows in the basement.
Sediment velocity is a consistent L5 km/s,
and sediment density is L5 g/ee;. increasing to
1.75 g/ee in basalt sediments. Sedlmentatlon
rate is 14 to 16 m/m.y. with hiatuses at 3 to
4.4 m.y., 5.8 to 7.4 m.y., and 8.4 te 10 m.y.
The youngest hiatus is more speculatlve The
top of the basalt is four meters deeper in
Hole 470A than in Hole 470. Besalt 'density is
2.6 to 3.9 g/ce, and veloeity is 4.9 to 6 km/s.
Three basalt units are present; pillow basalt

with glassy margins and coarse-grained .
centers, 167 to 183 m; a diabase sill or.

massive flow sequence, 183 to 1189 m; and
pillow basalt, similar to the upper unit, to the
bottom of the hole. All of the units are very
stably magnetized, with normal| polarity in

the upper two units and reversed |in;the lower -

one. The MDF generally ' exceeds 3530 'oe;
occasionally it is as high as 800 oe. The age
of the ecrust at the site based on magnetic
anomalies is in agreement with: the age of
basal sediments overlying the basalt (14.5 +/-
0.5 m.y.) and with the age based on the
cooling/time subsidence eurve. The high
amount of terrigenous materigl in the late
Miocene and younger section may be due to
increased tectonism and voleanism in
adjacent Baja California.

Site 471—230928.93'N, 112929.78'W

f

Hole 471 was drilled in a'sedimentary
wedge west of the foot of the continental
slope off Baja California. Five,sedimentary
units were delineated as follows: | J ;

Unit 1, from mudline to 63.5 m, is
Quaternary and Pliocene nann'ofossil
silty elay with minor ash depOSIted at
15 m/m.y. !

Unit 2, 63.5 to 155.2 m, is diatomaceous
clay and silty  clay I&md clayey
diatomaceous coze. The’ sedlments are
principally late Miocene |}in| age and
were deposited at 35.5 m/m.y.; the
*Miocene-Pliocene boundary is in the
uppermost part of the unit.' Unit I and 2
sediments have densities Ofl L5 g/cc and
velocities of 1.55 km/s.

Unit 3 extends to 304 m and consists of
porcelianite and porcelanecus: silty
elaystone with some opal-CTJ chert and
thin beds of clayey limestone. Analysis
of downhole logs suggests- that Unit 3
may extend to 317 m. Core recovery
averages 5% in this unit, and the
density and neutron logs stggest the
presence of softer sediment interbeds in
the unit which were not recovered. The
top of Unit 3

is a diagenetic break marked by a sharp
inerease in density to 1.6 to 2 g/ec for
porcellanite and up to 2.8 g/ec for
limestone; velocity, increases sharply to
1.8 to 3.8 km/s (porcellanite) and 4-6
km/s (limestone}). Sparse microfossils
are of late Miocene age, but most
samples are barren.

Unit 4 comprises the main part of what
was probably a part of a deep-sea fan
and extends from 304 (or 317) to 735.7
m. It consists of bioturbated silty
claystone  with thin interbeds of
calcite-cemented turbidite sandstone
with Bouma DE and CDE sequences,
Minor clayey limestone and rare vitrie
tuff also  oceur. Biostratigraphie
control is limited' to nannofossils that
indicate a middle Miocene age with a
sharp inerease in sedimentation rate at
about 360 m depth tc at least 380
m/m.,y. The seismic record shows an
angular unconformity at this boundary,
and the biostratigraphic record is
consistent with a hiatus at the Unit
3/Unit 4 boundary. This would make
the sedimentation’ rate in Unit 3
somewhat lower than 35 m/m.y.
Sediment densities are generally about
2 g/ec in Unit 4 with carbonate and
caleareous sandstone spikes of 2.4 to 3
g/ce. Sediment velocities are 2 km/s,
inereasing downsection to 2.3 km/s;
carbonate and sandstone spikes are as
high as

4.9 km/s. . Gas chromatography

1nd1c&ted the presence of hydrocarbons
of Cs5 and .higher molecular weight
assoclated with some sandstone layers,
assocmted " claystone is
non-petroliferous. | Slight gas entry in
two thin ‘zones was suggested by

d'ownhole temperature logs.

Unit 5, 735.7 to‘;74l.5 m, consists of
hemipelagic claystone and 20 em of
altered sediment at the top of a diabase
unit. The sediments of this unit are
intensely . burrowed and contain
r‘mcrofaults” and |'caleite veins., The
altered sediment includes pyrite- or
chaleopyrite (7}~ bearing  claystone
(possible  vein mineralization) black
chert and' red—brown metalliferous
sedxment " Sediment velocity and
density are the same as Unit 4, but
there are no carbonate or sandstone
peaks. Intercalatlons of metalliferous
sediment also occur within the diahase
umt. The diabase unit is highly altered
and consists of a least 2 or 3 sills. The
magnetic polarity of the sills is normal,
with generally low stabiity (MDF =

18-145 oe); the remanence is probably

not primary. Local fragmental texture
may be due to emplacement
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autobréceiation during intrusion into
soft, | 'water-saturatéd sediment,
although ' slickensides ' indicate some
shearing  after  consolidation. The
disbase densny is 2.3 to 2 8 g/ce, and
its veloeltv is 3.1 to:5.4 km/s~
varlablhty is, in part,l caused by
different . degrees of elteratlon. The
age of oldest sediment cored above
basement is 14.5-15.0 .m.y., 3-4 m.y.
older than the 11 m. y. age.extrapolated
from !the nearest linedr magnetic
anomah;es.

A full suite of downhole logs was run
from about the top. of| Unit 3,
porcellanlte) to . total depth.
sonie, and ‘neutron logs clearly show the
presence of soft sediment interbeds in Unit 2
not recovered by coring. Thel porcellanite
and hmestone beds show as spikes on the
logs. Metelhferous sediment 1nterbeds up to 1
m thick in’ the diabase show. quite clearly in
densnty and} somc logs. The |conduetw1ty
curve -on the' ‘neutron logs :shows | good
resolution of thm interbeds of sandstone in
Unit 3. The neutron log, den51ty log, and
wave-train somc log mdleete Econmderable
variation in the character in 'the diabase sills
which may indieate fracture ?porosxty or

changes in ‘the Idegree "of alteration.' Two
temperature ; legs , and two| heat-probe
measurements indieate a high geothermal

gradient andihlgh heat ﬂow. . Temperature is
12.80C at 95 m and 22,80C at 155 m.
Assuming- 'a conductmty y of ; 2.3
meal/em-sec=CC for  the sedlments, heat flow
at the site is|75.37 mW/m? (L. 8 HFU) based on
downhole logs and 138.17 mW/m (3.3 'HFU)
based on heet-probe data. f
)

Site 472— 23%00. 35'N 113°59 TI'W | "
e ¥

This site was proposed to obtam a late
Neogene record of pelagic sedlmematlon
unaffected by terrlgenous sedlment sources
such as those affectmg S1te 471, Oceemc
crust is dated 1ndependentlygat lthls sne by
linear magnetw snomalies, Umt B: consnsts of
yellowish brown pelagic clay of early
Quaternary to late Miocene age and was
recovered from mudlmetto 24.5 m. Unit 1 is
- almost barfen of mlcrOfOSSllS. Its gradatlonal
contaet with ]Umt 2 is marked by an 1ncrease
in siliceous m:crofossxls and by a color change
suggesting 4 !eheng’e from oxidizing to
reducing cor'ldltlons w1th depth. Unit 2
consists of . greemsh gray clayey dmtomaceous
ocoze &nd clay, of late’ and m1dd1e Miocene
age (24.5 to 91 m). Unit! 3 ' consists of
dlatomaceousl nannofossil ocoze Lw1th minor
vitric ash and with metelllferous dolomitie
nannofossil dozelat the base (112 m). A
well—preserved .sﬂlcoflage].late record was
recovered in|Units 2 and 3. Unhke Units 1
and 2, sediments of Unit 3 contam abundant
calcareous nannofossﬂs and some planktonic

foraminifera deposnted above the CCD.
Oldest’ sediment. above basalt contains
nannofossils ! from " the

N I i i |t: ‘

The .

{top .
The density,

_seismic reflector.

Sphenolithus heteromorphus Zone of middle
Miocene age, 15 +/- 0.5 m.y. This age is in
agreement with magnetic anomalies but is
younger than the age predicted from the
Scleter curve based on basement depth.

‘ Sedimentation rates are about 5 m/m.y.
in sedunent younger than about 8 m.y., and 1t
m/m.y. in older sediment. One heat probe
measurement taken at 88 m recorded a
temperature of 14,39C, The sediment density
is L5 gfec, and the sediment veloecity 1.5
km/s. Basement recovered at this site is
olivine plagioclase pillow basalt with
well-developed - quench  textures. Eleven
d1fferent cooling  units  (pillows) were
recognlzed The basalt contains two layers of
middle Miocene limestone in Core 15.

The drill pipe was raised above the
mudllne, and Hole 472A was washed down to
obtam 8 second temperature measurement in
sed1ment below 100 m. Basalt  was
encountered at 94.5 m, 17.5 m shallower than
in* the orlgmal hole, and the second
temperature measurement couldnot be made.
A 20‘|m basalt core was recovered with the
drill pipe in Hole 47'2A.

Site 473—20057 92'N 107°03.81'W

. S1te 473 on the Rivera plate south of
Tres Marms Islands' was cored eontinuously to
obtain a late Neogene reference section at
the mouth of the Gulf of California and to
investigate the possibility of oceanie crust at
the mouth of the Gulf formed prior to 4 m.y.
Terrlgenous clay [of Quaternary to early
Pliocene age, locally, with silt or ash, was
cored to 143 m, and moderately indurated
diatomaceous and caleareous claystone of
early Pliocene . age ,was cored from 143 to 181
m. hThe boundary between these units, based
ma:nly on; dlt‘ference in consclidation, is a
From 181 m to the base of
the section at 2481 m, silty claystone and
loeal sﬂty quartzose sand of early Pliocene
and \late Miocene age include turbidites with
common Bouma C-D-E and D-E sequences.
The' paleontologlcal’ age of the basal sediment
is estimated to be § to 7 m.y. This age could
prove to be slightly younger, as it is based on
the presence of nannofossﬂ species that may
be | reworked into younger sediments.
Sedlment \.relocltlesl are 1.5 to 1.6 km/s to 181
m, mcreasmg to; .98 at the sediments.
Densntles are 1.5 g/ce, increasing downward
to 17 'g/ce. 'Heat probe measurements at 67,

‘143, |Land 182 m'suggest a gecthermal radlent
-of G3°C/km (heat flow, 58.22 mW/m

or 1.4
HFU) but, measuréments at 105 and 219 m
suggust a gradient of 173°C/km (163.29
mW/m2 or 3.9 HFU). A gradient of 100°9C/km
(120 '42*MW/m or 2.9 HFU) is suggested by a
downhole

Gl




temperature log from 133 to 185 m, consistent
with the temperature controlled first
appearance of opal-CT and the disappearance
of siliceous microfossils at 181 m. The reason
for the discrepancies among gradients is
unclear, Igneous rocks below the sediments
are mainly massive altered diabase with
density 2.7 g/ec and velocity 5.2 to 5.3 km/s,
but pillow basalt was found at the bottom of
the last core.

Sedimentation rates are 60 m/m.y. for
the last million years (0-50 m depth) and 33
m/m.y. for the rest of the section. The high
percentage of terrigenous material, including
turbidites, at the site was surprising in view
of the pelagic appearance of the sediments on
the seismic record.

Discussion

The quality of the calcareous
nannofossil and foraminifer record from Leg
63 sites is below our expectations. This is
partly due to diagenetic dissolution and
recrystallization of the deeper buried
sediments, and partly due to dilution by
terrigenous detritus and/or deposition below
the CCD. Shipboard study indicates that,
with the exception of a usually fair to good
representation in the Quaternary, planktonic
foraminifers are rare or absent in most of the
older cored sequences. When . present,
nannofossils are only mederately to poorly
preserved, althcugh a well-preserved late
Neogene record was recovered at Site 470,
This site also fills the stratigraphic gaps
represented by non-recovered intervals in the
1961 drilling of the Experimental Mohole. The
nannofossils provide consistent age estimates
in mueh of the recovered sections.

The record of siliceous mieroplankton is
generally fair to good in the intervals in
whiech  these microfossils are  present.
Diatoms are usually common in the middle
and early late Miocene of most sites, and the
high latitude diatom zonation was applicable
for this intervel as far south as Site 472, For
the same time interval, & good
silicoflagellete record ‘was. alse recovered
from  Site 472, Both  diatems  and
silicoflagellates at this site are a mixture of
high and low Ilatitude assemblages when
compared to higher Ilatitude sites, Like
diatoms, radiolarians are also generally
common in middle and early late Miocene
intervals. However, for radiolarians the
tropical to temperate =zonation for* the
Mioeene could be applied as far north as Site
467. On the other hand, the high latitude
radiolarian zonations of the Quaternary and
Pliocene could be used as far south as Site
470.

All groups of rmierofossils studied
suggest increasing water temperatures along
our north-south transect at any

given time interval. Siliceous mierofossils,-
however, provide hest paleoclimatic
information in the pre- Pliocene. For
example, the overall composition of
silicoflagellate assemblages et Site 472
favors relatively cooler conditions in the late
Miocene between 7 and 8.5 m.y. At this site
cool-water diatoms, specifically Denticula
hustedtii, are a common component in early -
late Miocene between 9 and 10 m.v. Initial
serutiny of the shipboard data does not reveal
distinet oscillations of the palecisotherms or
the latitudinal migrations of the eastern
boundary current.

Our conclusions are based on shipboard
study of core-catcher samples. More detailed
shore-based paleontologieal studies,
especially those of siliceous microplankton
and benthic foraminifers, may reveal the
more subtle changes in the
paleoenvironment.

Interesting diagenetic trends partly
compensate for the havoe these processes
wreak on the microfossil assemblages at the
Leg 63 sites. At Site 467, 468, 469, 471, and
473 sediments with abundant siliceous
miecrofossils—diatoms, radiolarians,
silicoflagellates, and sponge spicules change
to hard, opal-CT percellanites and
porcelaneous claystone with inereasing depth
of burial. At Site 467 and 469, clayey chalk
is the diagenetic equivalent of nannofossil
elay and ocoze higher in the section.

These diegentic trends match similar
transformations in Neogene siliceous and
carbonate sediments and rocks in California
and elsewhere around the Pacific,
Temperature is an important eontrol of the
silica transformations, and the high heat flow
in the area of the Leg 63 sites serves to
accelerate the diagenetic transformations.
Downhole logs and seismic reflection profiles
clearly joutline the diagenetic intervals, since
the transformations produce hard rocks with
high densities and velocities juxtaposed with
soft unaltered sediment. At Site 471, the
diagenetic boundary between diatomaceous
sediment and porcellanite cuts the
stratigraphie boundary, just as the diagenetic
front does in Neogene siliceous deposits of
the Bering Sea (Creager and Scholl, 1973).

"

Shipboard paleomagnetic work revealed
that paleomagnetic stability ranged from
very high  (450-800 oersteds median
destructive force in the freshest basalt at
Sites 470A and 472) to extremely low (18-30
oe in the highly altered diabase of Site 47I).
Polarity was mixed (e.g., two reversed and
one normal unit at Site 470A), and the
observed stable inclinations (-53° to




+580) neverl elosely matched the geocentric
axial dipole| expectations (38°, -529) at the
five sites (469 to 473) wherepgneous material
was cored. Instead, the mclmatlons tended to
be shallower! | than expected at  the
present-day | latitudes, suggestmg a more
southe;‘ly orlgm,i which is compatlble with
inferences . |based . on 1nterpretat10ns of
lineated marine magnetlc anomalies and "hot
spot™ traces.

One objective of Leg 63 was to evaluate
the oceanic| basement ages that had been
inferred previously from tectenic models or
interpreted ' from  magnetic = anomalies:
Basement ages based on miecrofossils at Site
469, 472, and 473 agree well with published
mterpretatmns |of magnetlc anomahes.
Basement age at Site 470, located near the
old Experlmental Mohole, agrees with an
earlier mterpretatlon of magnetic data by
Atwater (1970) iand with & more reeent
mterpretatlon of| magnetic data by Men&rd
based on newer ‘data pubhshed by NOAA. The
mierofossil age of basement at Site 471 is
several million years older than predicted by
magnetics and jolder than, more clearly
defined magnetlc anomalies to the: west,
These findings suggest that the tectonic
history of this part of the continental margin
is more complex than prevnously believed and
may 1nv01ve]an abandoned rise crest |and a
trapped plece of the Farallon plate off
southern Baja California.

Locally-derived andesitic and dacitic
lapilli -tuff and ibreccla were recovered in
middle. Mlocene sediments at Sites 467 and
468 along the outer edge of the California
Continental Boderland. These sites are .within
15 km of the]mferred paleotrench at the base
of the contmental slope and] thus are  mueh
too close . to the subductlon zone to be
attributed to partial melting of subductmg
oceanic crust. T'helr age, 10-15 m.y., is also
younger thar'l the timing of cessation of
subduction which is mterpreted to be no
younger than |the 17 m.y. basement age at Site
469, The young ‘age (10-13 m.y. old at Site
467) and their occurrence at both Sltes 467
and 468 and on|'islands in | the borderland
indicate that! these deposits |are widespread
and are probably related | to the close
proximity of [the 'ancestral East Pacific Rise
as it migrated southward along ,the margln.

10

LEG &4
(Co—Chlefs- J. R. Curray & D. G, Moore)

INTRODUCTION .

[ '

' The Gulf of California has been an
objective of deep sea drilling proposals for
many years. It has attracted the interest of
earth ' scientists because it may hold the
answer to some of the fundamental questions
regarding the early stages of formation of
ocean basins and passive continental margins,
as well as important details of the tectonics
of (western North America, the origin of
laminated diatomaceous sediments, the
effeet of rapid terrigenous sedimentation on
crustal formation, and hydrothermal
circulation &t a young divergent plate
boundarv. Drlllmg in the Gulf on Legs 64 and
85 and part of Leg 63 attacked these
questions guided by the IPOD/JOIDES Ocean
Crust, Passwe Continental Margin, and Ocean
Paleoenvu'onment Advisory Panels, as well as
through the Gulf of California Inter-panel
working group.

The coneept of origin of the Gulf of
Callfornla by -separation of Baja Catifornia
from mainland Mexico can be traced in the
geological| literature at least back to
Wegener. < The general configuration of the
shorelme, continental margins, and geologv
appear to match across the Gulf; the axis of
the, Gulf  is seismically active; and the
northern end of the Gulf is in some way
related to the San Andreas Fsault system of
Cahforma

"1 In the context of modern global
tectonies it is now generally believed that the
East Pacific Rise (Fig. 3) enters the mouth of
the Gqu and passes into a rectilinear system
of short segments of spreading axes offset by
short transform faults; the northernmost
transform passes this total motion northward
intol the’ San Andréas system. This complex
system of spreadmg axes and transform faults
is the boundary between the North Ameriean
and ' Pacific plates’in the Gulf and between
the Pacific and Rw{era plates at the mouth of
the [Guif. Itli§ prominently displayed in the
bathymetry and closely mateches
premsely-posxtioned carthquake epicenters
and - mieroseism swarms. Some of the
spreadmg axes| have been further confirmed
by very high heat flow values, observations of
hydrothermal dep051ts on small normal faults
in the north Guaymas Basin, and seismie
reﬂectlon records showing thinning, faulting,
and {deformation of, the sediments, Magnetic
anomalies off the tip of Baja California
demonstrgte that this present phase of
opening started at about 3.5 to 4 Ma (Larson
et ali, 1968; Moore and Buffington, 1968).

Drilling 51tes propesed in the Gulf
were clustered into three problem areas or
transects | v to facilitate
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information handling and discussion in a
relatable manner. The first of these transect
sreas is at the mouth of the Guif {Fig. 3),
from the ecrest of the East Pacific Rise,
where rapid sea floor spreading is occurring,
ta the voung passive margin at the tip of Baja
California {Sites 474, 475, and 476). The
second transect ares is’ in the newly {formed
sea floor of Guaymas Basin in the cenfral
Gulf (Sites 477, 478, and 481). The third
trensect or ecluster of sites is op  the
continental slope off Guaymas in  the
oxygen~minimum, laminated-diatomite area
(Sites 478 and ¢80}, The three problem areas
will be discussed separately.

L PASSIVE MARGIN TRANSECT

Background and Objectives

A commonly accepied model of plate
iectonies and sea floor spreading is the
eonecept that ocean basins form by rifting of
continents with initial thinning, attenuating,
snd faulting of the econtinental erust,
{ollowed by separation and drifting while naw
sea floor forms in the widening linear gap.
The continental margin of the tip of Baja
California i an example of B youthful stage
of gn evolving passive margin. The dominant
structure is,horst and graben, and rotational
hstrie Dloek faulting (Normerk snd Curray,
1568}, muech like the structure observed in
active rifting areas like the East African Rift
system, and similer to the structure inferred
beneath the massive sediment columns of the
Aflsntie. W contrast, the transition from
continental to oceanic crust in the Gulf lies
anly & few: hundred meters belaw the sea
floor and is young enough that it has not
undergone the muodifications which aceur with
messive  subsidence and sed;mentatmn in
older contmental margins.

The following objectives of passive
ma:g’m dridling ere specifically of lmportance
in this transeet:

i

4

A. Bagement Roeks

1. Delineation of the boundery
between  oeeanie® '  and
feontinental” basament
rocks. Site GCA~S (474) was
presumed by  geophysical
{Larson et al., 1968; Larson,
197 2) and bathymetric
evidence to lie seaward of
the boundary, and Sites
GCA-§ (475) and GCA-7A
{4768) were- presumed to
overlie continental erust.

b.  Composition and
chareceteristios of the
"oeeanie” and "eontinental”
basement roeks,

Fi--1

2. Msture of the Sedimentary Sectie:eﬁ

a. General . lithelogic as
biostratigraphie faeie,
distribution. t

b. Record of Pleistoeene set
level fluctuations. '

c. Nature and age of the oldest
sediments on oceanic
basement.

d.  Diagenesis of both orgsnic
and inorganie matter,

3. Evidence for climatie andfor
oceanic eireulation changes.

4. Evidence relating the history of
the prato~Guif of California. The
concept of the proto-Gulf was
first developed here for the misfit
in reconstructions seross the
mouth of the Gulf {Moore and

_ Buffington, 1968; Karig and
Jensky, 1972; Moore, 1373} Site
473, Leg 63, supports this
hypothesis by recovering
sediments and ocesnic basement 6
m.y. old across the EPR from this
areg.

‘Site 474 (GCA-5)

Twg holes were drilled at Site 474 at
the base of the continental slope southeast of
the tip of Baja California. The first was
continuausly cored to 182.5 m. Hole 474A
wes offset 300 m te the SE and reached a
total depth of 626 m., Two dolerite sills were
encountered between 821 m and the first
pillow basalt bagement st 562,53 m.
Sediments were recovered from between
these sills snd oldest sediment was a small
fragment of early Pliocene claysicne
recovered from beneath the first pillow
basalt flow at 572 m. We penetrated 105 m
after encountering the first dolerite sill and
63.3 m into the basement, recovering 14.8 m
of dolerite above basement and 63.5 m of
basalt flows and dolerite zills within
basement.

Five depositional units are recognized
within the sedimentary section at Site 474
{Fig. 4), The sediment is dominated by
hemipelagic muds and a thiek sequence of
mud turbidites reflecting our position on the
lower part of e submarine fan fed primarily
by the well-developed submarine canyon
system of the BE tip of Baja California. The
upper seetion from ZI to B7.3 m eontains
redeposited  slump  debris, flow-turbidite
units. The base of this flow is coarse sand
and conglomerates. The upper nannofossil-
diatomaceous muds contain  evidence of
warmer, shallower water fauna than oeeurs in
either the sediments above or belaw & 7
deposit.




Biostratigraphy was determined
primarity by nannofessils which persist to
basement. Siliceous radiolarians and
planktonic foraminifers sre preserved only to
275 m in the Quaternary section. Dissolved
silicn values cleerly reflect the abundance of
siliceous materials in the upper 2%5 m. The
drop to lower values at 300 m may be related
to reerystallization of silica associated with
weathering of plagioclase feldspars {source of
calcium) and the formation of smeatites (gink
for Mg). Values of dissolved Ca increase and
desolved Mg decrease in this same section.
Planktonie foraminifers in the Quaternary
sections of this site record shifting of water
masses. Most of this section contains a
"sub~tropieal”  population, but  in  some
intervals an  apperent increase in  the
population of species dwelling recently in the
California Current is observed.

Ratios of ethane to methene also
follow & simiisr patiern with a normal linear
inerease {semi-log scale) to about 300 m and
then a deecresse from the maximum of 8.5 x
1674 to sbout L5 x 1079 in the lower part of
the section. Methane values show it to be an
essentiailv constant component of interstitial
gas, whereas ethane increases {0 a maximum
and then decreases, reflecting the slower
diffusion of ethene from the more indureied
sediments below 300 m. The gas in this
sediment sequence is of biogenie origin. No
typical petrogenic hydrocarbons are present
despite the high thermat gradient. The
abgerved increase in the Cp-Cy4 hydrocarbaons
with depth may resutt from low T
decomposition of biogeniec organic matter in
proximity to the intruded dolerite in the
lower sedimentary seetion. This phenomenon
hag been observed under similar
circumstances in Leg 41.

Physical properties of the sediments
reflect a  history of compaction and
lithifieation. Strong gradients of increasing
bulk density and shear strength, and
decreasing porosity in the upper 20 m are
rormal. From 20 to 108 m ail parameters
remain relatively constant. Between 80 and
230 m water content, bulk density, =ang
porosity  change slowly with  increasing
overburden pressute, Rerrvstallization
appears insignificant in this interval because
biogenic silies and calegrecus unannefossils
sre still present in considerable quentities.
From gbout 200 to 295 m to sbout 384 m
water content and porosity decreasse rapidly
and bulk density inereases from L&7 to nearly
1.80 g/cmS. In ahout this same interval the
concentration of dissolved silica is relatively
very low signifying that formation of
chaleedony as  well as authigenic clay
minerals may have eontributed to
lithification of the sediments.

i)

- are
the
Init
Eight igneous lithalogies are identiiws,
at Site 474 and placed in five petrolcayn
units. These inelude several intrusive unalt
snd & piliow lava sequence. Units i and 2 & g
intrusive olivine dolerite sills within fpe
lower 43 m of the Sedimentary section. Uror
3 comprises two distinet pillow basslt flowot
Unit 4 is a dolerite sill within the pillow lawe
sequence, and Unit 5 eomprises pillow basa
and coarse basalt or dolerite whieh may be
sill.  The pillow basalt sequences arg
aominantly plagioclase phyric with mino,
olivine phenoerysts. Clinopyroxene is nol
seen as a phenoeryst phase in any of the
basalts,

The downhole logging program
included temperature, sonic, density,
porosity, ocaliper, natural gamma radiation,
and guard {electrical) messurements. Botiom
hole temperature measurement by the logging
tool vields a heatflow value for this site of
129.8 mW/m? (3.1 HFU). Shipboard use has
been mainly of the density and sonic velooity
logs for correlation with the lithology and
seismie reflection records over the site.
Correlations sre generally good, and some
meajor lithologic changes and depositional
events ran he observed in the reeords,
principally the redeposited slump-debris
flow-turbidite  unit. Reflection  reecord
suggests the possibility of an additional half
km of stratified material below the hasement
sampled.

Site 475 (GCA-6)

Hole 475 in a slope basin 21 km SE of
the tip of Baja Californin was drilled in a8
water depth of 2631 m and continuously cored
t0 a depth of 196 m below the mudline. A
cobble conglomerate encountered at 348 m
eventualiy stopped the drilling. Above the
conglomersate, the drilling operations were
routine and sn unusvally good recovery of
79.6% was obtained, The heat probe was
sucecessfully deploved in stiff mud at 6.5 m
and again at 148.5 m, Heat flow at this site
was calenlated as 187.5 mW/m2 {4 HFD).
Drilling time increased sharply from 6 1o 8
minfeore to 22 to 68 minfcore as the
conglomerate Zone was peneirsted. Aversge
recovery deereased to only 5.0%. To avoid
drilling conglomerate snd to atterapt fo
sample the granite basement, two other holes
were drilted at this site upslope of Hole 475,
Baoth of these holes were to be washed to
equivalent depth reasched in Hole 475. Hole
475A in 2545 m water depth hit a hard layer
at 16 m below the mudline, and Hole 4758 in
2593 m water depth washed to 76 m before
encountering olivine basalt oabbles,
petrographically like mid-ccean ridge
hasalis. These were cored to 96 m total
depth with only 3% recovery before caving of
the hole forced abandonment of the site.
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Four lithologie units are identified
from Hole 47% on the basis of microfossil
abundances, sedimentary structures, and
mineralogical components. Unit 1 (3-130 m) in
Quaternary to late Pliccene hemipelagic
nannofossil distomaceous silty clays to clayey
silts deposited &t sbout 80 m/muoy. with a
zone (34.5~9L5 m) containing less than 5%
fossils deposited at the much slower rate of
26 mfm.y. Unit 2 {130~153 m} is & seguence of
mud turbidites underiying a sharp 2~em sand
layer contaet, The sequence is late to early
Pliccene digtomaceons silty clays with the
upper finest grained segquence showing
bicturbetion. Unit 3 (153-158 w) is the basal
stratigraphic sediment wmmitc It is  early
Pliccene mostly distal {an or sbyssal zeolite
bearing-clay overlying dolomitic mudstone of
questionable origin, Unit 4 (158-196 m) is a
conglomerate of metamorphic rock of diverse
Yithologies believed to have been deposited
subaerially as a braided river mouth,

. Orzganie geochemistry showed
hydrogen sutfide present from 11 to 35 m, but
in mueh lower amounts than at Site 474, No
hydrocarbon gases were detected. Dissolved
Cs goes through & typical minimum in the
upper section as CaCQg precipitation hes
gecurred, Dissolved siliea values are high at
this stte with & progressive downhole
increase., Caleium carbonste content is
moderate in the upper diatomaceous ooze,
but relstively low throughout the rest of the
hole. No increase occurred in the lower
diatomeeeous section, suggesting 2 lack of
caleite miecrofossil depasition.
Comparatively strong gradients in the water
content, bulk density, and poresity from 100
m to base of sediments above the
econglomerate are spparently not celated to
sediment composition or interstitial water.
The concentration of dissolved silice is high
and the sediments becorae rcicher in ogpaline
microfossilts.  This is in contrast ta  the
characteristics of sediments at Site 474

where a correlstion hetween sediment
chemistey and physical  properties  was
spparent.

Planktonie foraminifers suggest that &
sub-tropical environment has prevailed with
periodic incursions of the Califernia Current
during Pliocene and Quaternary time,

No sonobuoy record or downhole
acoustic logging was svaflable for thix site
snd we wece Torced to rely on sound
velorities measured in the lsboratory io
colibrate the seismie reflection records with
drilling results. The measured veloeities
were gquite low: L350 km/s to 180 m, 1.52 km/s
from 108 to 10 m, and 1.55 km/s beyond 150 m
to base of sedimenis above the Iithified
dolomitic unit at the top of the
conglomerate. The  sedimentary  units
correlate remarkebly well with the reflection
record when these velocities are used.

JHE UL
Baja
. the
Site 476 (GCA~TA) on
ter,
Site 476 is the third and most landwace
site af the 3-site transect seross the youthmp
passive continental maergin of the tip of Reth
California. The site, about 42 km SE of tof
tip of Baja Californiz, is on a terrace low qg
the continental slope in 2400 m of wateg
The seismic record shows that this terrac
overlies one of g sertes of rotational sium
bioeks., One hole wag drilled to a total depty
of 294.5 m and stopped in a basement o3
deeply weathered granite. No logging was
done beecause the hydraulic bit dropping
mechanism failed.

section has  been
subdivided into § upits. Unit 1 {(8~66 wm} is
Pleistovens nannofessit  and  diatomageous
coze to mud. It is apparently s hemipelagic
cpen continental slope deposit and contains
some  secattered sand  layers, perhaps
representing winnowed lag deposits related to
sea level lowerings. A rate of accumulation
of 93 m/m.y. is indicated. Unit 2 (66-145 m)
is a late Pliocene silty clav hemipelagie slope
deposit  with episodie brief periods of
winnowing, low carbonate content (generally
less than 5%), and reducing conditions within
the deposits. Rate of accumulation appears
to be from sbout 37 to 47 m/m.y. Msgnesium
content staris an unusual inerease with depth
in this unit. Unit 3 {145-183 m) is esarly
Pliccene muddy - diatomaceous ooze with
turbidite layers, vitrie ash, and glasuconite
sands. These extensively bioturbated
sediments contain low carbonate, wverving
proportions of silicoflagetlates and
radiolarians, A 46~em rhyolitic ash suggests
nearby subserial valeenie getivity.,  These
upper cantinental stope sediments
gecumulated at about 37 m/m.y, Magnesium
continzes to increase with depth. Unit 4
(183-199 m) comprises late Miocene-carly
Pliocene (?) orgenic clavstone, glauconitic
sands, and silty clay. This thin unit is
suggestive of an isplated shallow bank
environment  in the oxygern minimum,
although because of the limited sample and

The lithologic

camplexity, our interpretations are
equivpeal, Unit 5 (199~2568 m) is =&
metamarphic-cobble conglomerate of

uttknown age. Interpretations of this unit as a
cantinental arroyo, ouwtwash, or alluvial fan
environment is hased on poor recovery of
small cobbles and cored sections of large
bounders, genersily of metesediment snd
metavoleanic origin. None are from the
underiving granite. WNear the base is a silty
clay which might be either a continentsl
water-deposited bed or possibly a fault
gouge. Unit 6 (256-294 m) is interpreted
from Himited ecore recovery as an in situ
deeply weather granitic terrain or & deposit
of little or no transpori. The granite sobbles
and fragments represent the unweathered
residual knoekers of B




biotite-hornblende-bearing granite, with up to
40% each of quartz and feldspar and 15%
albite. Some constituents are cataclastically
deformed. The feldspar in the decomposed
granite matrix is sericitized.

Physical' properties in these samples
are difficult to determine because of severe
coring deformation, but water content and
porosity trends both reverse their normal
downhole decrease with higher- values in the
diatomaceous coze of Unit 3, and both bulk
density and sound velocity decreases in the
same unit. Sound velocity is generally low in
Units 1 through 3 at just above water veloeity
with values of about L51 to 1.54 km/s. It
increases in Unit 4 to above 160 km/s.
Granite cobble velocities are 4.0 to 4.9 km/s,
but in situ veloeity of this weathered zone
must be much lower.

Content of organic material is
generally low and this sedimentary section
would not constitute a good hydrocarbon
source rock, The interesting increase in Mg
content with depth below about' 60 m may be
interpreted as an upward flux from
wesathering of the continental basement and
terrigencus  constituents of the basalt
conglomerates. Most oceanic 'DSDP sites
show a continuing decrease in Mg with depth.

Baja California Passive Continental Margin

Transect: Summary and Conciusions

Sites 474, 475, and 476 (GCA-5, 6, and
7TA) ecomprise a transect across the
ocean-continent boundary SE of the tip of
Baja California where initiation of the
present phase of sea floor spreading and
opening of the Gulf of Califernia is believed
to have begun at 3.5 to 4.0 m.y. Site 474,
located at the foot of the continental slope,
recovered mainly diastomacecus mud and
mudstone turbidites. Oldest sediment  was
early Pliocene (3.5 to 4.0 m.y.) beneath three
dolerite sills and a pillow basalt, below which
we drilled en additional 54 m of pillow
besalt. Site 475, in a lower slope basin,
recovered diatomaceous turbidite and
hemipelagic sediments dating back to early
Pliocene (4.0 to 4.5 m.y.), overlying 5 m of

glauconitic-zeolitic mudstone and a
metamorphic cobble conglomerate, which
stopped the drilling. Site 476, loeated in a
more open slope environment, consisted

primarily of hemipelagic diatomaeceous oozes
to mudstones dating back to early Pliocene or
possibly late Miocene {more than 4 m.y.)
overlying 16 m of glauconitie, phosphatie,
zeolitie claystone, 57 m of metamorphic

cobble eonglomerate, and bottomed in a
deeply weathered granite.
Rate of sediment accumulation

average 158 m/m.y. in Site 474, and about 50
m/m.y. in Sites 475 and 478.
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The increase in each site during the
Quaternary attaining 240 m/m.y. in Site 474.

Structure of this continental margin is
dominated by horst and graben and rotational
listie faulting. Site 475 and 476 lie in the 2
lowest, apparently most deeply subsided
blocks immeditely adjacent to the oldest
oceanic crust of the present phase of
spreading. The deep weathering of the
granite and deposition of the conglomerate is
interpreted as most probably subaerial and
the glauconitic phosphatic zeolitic mudstone
layer as representing an isolated offshore
shallow water bank environment. The oldest
dated marine sediments over the continental
erust are early Pliocene to possibly late
Miocene. Oldest sediments over oceanie
erust are younger and fit the model of
opening of the mouth of the Gulf. It appears
that .+ subsidence, accompanied or even
preceded by the first block faulting {(the rift
stage) occurred before sea floor spreading
and the present phase of opening of the Gulf
{the drifting stage). It is believed this early
subsidence was related to the formation of
the proto-Gulf of California in late Miocene

{Moore and Buffington, 1968; Karig and
Jensky, 1972; Moore, 1973; and Leg 63
GEOTIMES).

Ir. GUAYMAS BASIN SITES

Background and Objectives

The Guaymas Basin (Fig. 3) includes
two short segments of spreading axis,
separated by a short transform fault, and
flanked by long transform faults. These long
transform faults presumably separate the
ocean crust erested during the present phase
of opening of the Gulf from either
continental erust or proto-Gulf,

Seismie refraction work by Phillips
{1964) shows that the Guaymas Basin lies at
the northern extreme of an apparently
"mnormal™ oceanic crustal section in the axis
of the Gulf. North of this latitude layer 3
(vel. 6.5 km/s) thickens markedly. The
extreme is in the northern end of the Gulf
where a possible laver 3 lies.at a depth of 10
km and mantle lies at 20 to 25 km.

Magneties in this part of the Gulf
cannot be resolved into recognizable oceanic
anomalies.

The plate edge—spreading rift and
transform  system--has been  thoroughly
studied in the Guavmas Basin. Heat flows are
irregular, but generally very high in rifts, in &
background of moderately high heat flows
from the adjacent basin floor. Values up to
end over 1256.1 mW/m?2 (30 HFU) have been
recorded in the southern rift. Hydrothermal
getivity and deposits were observed from a
submersible dive along the NW wall of the
northern rift {Lonsdale, 1978).




———

The Guaymsas Basin is characterized as
having &  higher rate of sediment

accumulation than the mouth of the Gulf, but’

considerably less than the extreme rates in
the north where the Colorado River delta has
apparently filled the structural Gulf to sea
level. Study of a piston core from the
Guaymas Basin (van Andel, 1964) gave a rate
of 2700 m/m.y. No extrusive rocks have been
dredged or observed during submersible dives
from the rift valleys or basin floors of the
Guaymas Basin, although it might be
expected that some of the topographic
mounds are voleanic. A model of sea floor
spreading and crustal formation for this area
and the areas .of even higher rates of
sedimentation to the N is that all voleanies
are intruded into the young wet sediments in
the rifts rather than being extruded as pillow
basalt flows in an open oceanic spreading
center {(Moore, 1973).

In addition to  high rates of
accumulation of terrigenous matter, rate of
production of biogenic material is also high.
This organie meatter, rapidly buried and not
oxidized, and exposed to the high heat flow
values in the basin produce hydrocarbons.
One piston core from the north rift showed
hydrocarbons as high as heptanes. For
geochemists working on the time temperature
effects on organic maturation indicators, this
area offers an ideal end member combination
of high heat flow and very young sediments
and organie matter.

Specific objectives of the Guaymas
Basin drilling include:

A. Sediments

L Sedimentary facies and
organie constituents,

2. Diagenesis and the effects
of early very high heat flow
and subsequent moderately
high flow.

3 Hydrothermal effects and/or
deposits.

4, Evidence for climatie, sea
level, subsidence, or other
environmental changes.

5. General mode of
emplacement—How deep
beneath the sea floor will
sediments be found? Are
they emplaced by lateral
infilling within the rift as
envisioned by the model and
as suggested by the lack of
eontinuity of stratification
in the reflection records?
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B. Basement and Other Igneous Rocks

1. Intrusions into the sediment
column.

Z. Depth of pure igneous
"basement" as eompared to
acoustic basement in
multi-channel and other
seismie records.

intrusive
comparison
especially

3 Composition  of
basement and
with MORB,
GCA-1.

4, Mode of emplacement of
basement intrusives.

5. Effeects of
activity.

hydrothermal

C. Chronology

Confirmation or denial of
tectenic model and predicted age.

Site 477 (GCA-12)

Drilling at this site in the southern
active rift of Guaymas Basin was not without
technical difficulties and safety concerns for
possible pollution problems, the latter
eventually causing abandonment of the site.
Nevertheless, it was a scientific sucecess and
most of the objectives were met, Several
previously untested hypotheses were
verified. For example, the emplacement of
igneous  intrusion within very rapidly
deposited sediments of late Quaternary age
was confirmed by the drilling. This also
substantiated the concept that in newly
formed basins flanked by large continental
sediment supplies, upwelling of magma in
response to rifting results in mixing of
sediments and igneous intrusive bodies rather
than extrusives onto the sea floor as pillow
basalts. High heat flows measured at the sea
floor and an hypothesis of eonductive flow to
account for the anomalies was also given
added ecredance by the two downhole T
measurements. These showed that the heat
flow in the trough is primarily eonductive and

~ not an artifact of water convecting through

sediments at shallow depths. The
measurements also show that the high
gradients extend well below the intrusive
body penetrated by the drill. The
fundamental assumption required of the sea
floor spreading hypothesis, that sediments in
the rift must be of an age related to the rift
dimension spreading rate, was supported,
although below an upper sill sediments are
not fossiliferous.

The site was, as expected,
charaeterized by exeeptionally high heat flow
which is responsible for the very young and
unusual hydrothermal mineralogy and




geochemical properties observed in cores.
The effects of this heat flow on the organic
constituents wes particularly intense and
related to the chronology of sill intrusion.
Before emplacement of the sill, the lower
sediments were subject to high thermal
gradients as indicated by fluorescence, C and
N contents, and absence of petrogenic gas
which was probably removed by hydrothermal
eireculation. Later emplacement of the
dolerite sill imposed a second thermal stress
on the sediments above. This resulted in
higher coneentrations of biogenic
hydrocarbon gas (CLCD below the sill only.
The high proportion of CO4 in the gas below
the sill and a second increase in HeS may also
indicate that the Cy-C4 hydrocarbons eould
be cracking products of petrogenic gas and
liquids, but this is not supported by the
puzzling absence of petroliferous odor, It
appears that the gas below the sill is both

endogenous and thermally derived from
primary biogenie organic matter.
Three fundamental lithologic units

were recognized (Fig. 5). The youngest (0-58
m) is the section of unaltered diatomaceous
turbidites. A dolerite sill lies below (58-105.5
m in Site 477 and 32.5-62.5 m in Site 477TA)
these sediments and the third and oldest unit
(105.5-267 m) comprises a section of altered
and indurated diatomaceous turbidites. A
high temperature hydrothermal assemblage of
minerals found beneath the sill.is the first of
its kind found in deep sea drilling, This
discovery is unique for its shallow (60-260 m),
intense  alteration of extremely young
terrigenous turbidites, mixed with a pelagic
rain of reactive opaline frustules, in
temperatures presently exceeding 135°C at
260 m., Sediments above the sill remain
pristine suggesting that the sill has formed in
a closed, or restrictive system. .

An expectable result of a combination
of high sedimentation rate in a confined rift
trough, subject to aetive intrusion of magmas
and tensional faulting, iz struetural echaos.
This expectation was confirmed by attempts
at correlation of drilling results with seismie
data. Extensive study of the many seismie
reflection records taken over or in the
vieinity of this site, together with veloecity
data from downhole logging, revealed no
meaningful correlations.

Site 478 (GCA-25)

The section drilled at Site 478 was
intended to include about 300 m of the
presumed  turbidites overlying acoustic
basement and the upper part of the acoustie
basement. In this way, it was hoped to
compare lithologies and properties of the
rifting phase to those of the post-rifting basin
plain deposits. The site was located on the
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distal southern edge of a natural levee on the
south side of a channel now partially filled
and perhaps reliet from turbidity current
activity of late Pleistocene time,

Total penetration of the drill at this
site was 464 m. The upper 342.5 m wss
predominantly a sedimentary section that we
subdivided into three main sediment units
(Fig. 5). The lower 121.5 m was a complex
intrusion of basaltic to doleritic texture.
Unit 1 (D-188 m) is composed of muddy
diatomaceous ooze to diatom mud with
episodic gray sandy turbidites. Unit 2
(188-260 m) comprises dolomitic sandstones,
two dolerite sills with contact aureoles and
diatomaceous mudstone. Unit 3 (260-342.5
m) is of uniform diatom mudstone and
laminated diatom mud with dolomite
overlying siltstone and basal econtact zZone to
the basaltic intrusion below. All of these
sequences are considered to be of moderate
to very rapid deposition.

This extremely high rate of deposition

makes it possible to deteet non-steady
conditions in the pore water chemistry at the
sediments. Using a reasonable diffusion
coefficient, one ean calculate a mean

diffusio. ‘ength in sections of 30 m over a
period of 100,000 years in these sediments.
Thus, non-steady state inclinations in the
profiles of dissolved ealeium, alkalinity,
ammonia, and phosphate are well established
below about 50 m beneath the sea floor.

Comparison of this site 12 km out on
the flank of the axis of rifting to Site 477 in
the present rift reveals some rather strong

contrasts, suggesting that drilling stopped
short of penetration into & true Guaymas
rift-type section. Physical properties

measurements show that if contaet zones
with the dolerite sills are exeluded, the
sediments in Hole 478 are no more compacted
than those of our more normsal sections at
Sites 474A through 476. The gradients of
physieal properties with depth are much
lower than those measured in the southern
Guaymas Basin Rift, Studies of the
mineralogy of the sediments also suggest that
the sediments recovered from Site 478 were
warm, but never very hot. If our assumption
that a high T regime existed at the time of
zero age of the crust at this site is correet,
then the existence of deeper sediments below
the lowest thick sill drilled is required.
Orgsni¢ pgeochemistry also shows that the
contacts of intrusive bodies we penetrated
record that their high T influence was limited
to the immediate contact proximity {(a few
em). Lower temperature thermal gradients
of the intrusive expelled petroliferous organic
matter from the sediment, but left behind
viable organic matter and the sediment
between the intrusicns wes not




completely pyrolized. Finally, the age of the
sediments intruded by the igneous bodies was,
by nennofossil assemblages and diatom
extinetion datum, about 260,008 vears oud;
well short of the 400,000 year age required by
extrapolation of the 3 em/yr haif rate of
megsured spreading. In summaty, the age,
the thermal history, and physiecal properties
of the sediments penetrated all suggest the
probability of an extensive sediment section
below the lower igneous intrusion,

Tentative correlation of lithology with
available seismic data is hampered by the
lack of reliable velocity dats. WNevertheless,
it is relatively clear that the lower intrusion,
drilted into 121 m without fully penetrating,
ean be eguated to the Y“acoustic basement® of
the 24 channel seismic record of the SID site
survey. If this correlation is correet it has
important implicstions on the timing of
intrusive events and genhetic processes
involved in developing the abnormally thick
intermediate layer overiying layer 3 in the
Guaymas Basin, and perhaps in similer
sections of very vyoung ages. Thermal
histories &f the intrusive umitz encountered
demonsirate that the process of intrusion of
magma into rapidly deposited sediments is
not limited to a narrow zone corresponding to
the average 3 km width of the present rift
troughs. Similarly, the time of intrusion is
not restricted to the first 50,000 years of
rifting represented by the modern froughs,
hut apparently spans & much longer time of at
teast 140,000 years and possibly as much as
204,800 years.

Site 481 {GCA-30)

Drilling at Site 481 in the SW parf of
the northern rift of Guaymas Besin wsas a
second attempt to 4drill inte an  active
spreading rift. Our first attempt at Site 477
was locgted in a high hest flow zone of the
southern rift where heat flow was believed to
be largely conductive. Heat flow in the
northern vift is very spotty and although high
in places, it is generelly lower than that of
the southern rift and believed to be largely
convective. BSite 48] is located near where &
submersible dive allowed observations of
hydrothermal deposits on the rift flank above
R fault scarp. The site has thus become
known as the "hydrothermal site,” although
gbjectives were essentially the same as those
for Site 477.

Seismic reflection studies show that
this site, like that in the & rift, is
charaecterized by & general lack of coherent
reflections in the rift and geperal difficulty
in correlating lithologie with seismia. The
rift flow changes from flat ponded sediments
to very irregular hummocky fopography in &
distanee of less than a kilometer,

Two holes were drilled at this site.
Hole 481P is & series of I HPC samples from
0-52 m. These were recovered to allow
dz taited studies of early changes in physical
properties and chemistry in the shallow
seetion. Hole 481A was washed to 42 m and
then eontinuously cored to 384 m. Recovery
was 56% through Core 38 at 327 m. Below
327 m to total depth the alternating thin sills
and baked sediments reduced recovery to one
meter. The hole was finally stopped by &
clogped bit and float valve in these rocks at
384 m.

One sediment unit comprising two
tvpes of turbidites (type | and type 2}, mass
flows, laminated sediments, and “host™ or
"background” sediments was defined, In
addition, four complexes of sills and/or flows
were recovered, The sediment types within
the one unit alternate with depth., The
subdivision between turbidite type 1 and 2 is
based primarily on relative amounts of
biogenic  versus  terrigencus  components,
Type ! turbidites have fewer terrigenons
components, are mainly hemipelagic; upward
grading from sand or silt is a8 result of
differantial setfling velocities. Type 2
turbidites eopear to heve a more distant
source, grading is less pronounced, generaliy
no  basalt sands are present, and shallow
water components sre evident. Turbidites of
type 2 have less water, higher bulk density
and sonic velocity, and somewhat lower shear
strength thatt do type 1 turbidites or mass
flows. Three mass flows were recovered mt
33.8 ta 34.5 m, 268-279 m, and 299 to N7 m.
No grading or basal sands are observed in
these and convolute bedding is present. They
are composed mainly of terrigenous material
with some clasts. Laminated sediments were
first encountered at 241 m; they increase in
frequency with depth and are intercalsted
between turbidite and mass flows. Most are
distomeceous ooze and mudstone.

Moderate to well-preserved siliceous
and caleareous microfossils  are  present
through the seetion cored, but radiolarians
and foraminifers are common only in the
upper 150 m. The planktonic foraminifers
indicate that B warmer pelagic environment
has prevailed during the upper 48 m of
deposition. Oldest sediments cored have a
mixture of caleareous nannofossils of Zones
NN-21/20. The sediments are above the
Nitzschia fossilis diatom extinetion level
dated to occur about G.26 m.y. in the
Pacific. Np  depositional rates  were
caleulated a3 no fossil  boundaries were
crossed, but the rate is presumed to be verf
high {grester than 1008 m/m.y.} and 8l
deposition is within latest Quaternary. Thes!
very high sedimentation rates have resulte®
in very high. values of alkalinity and ammon’®
in  interstitial waters, with econseque’®

complex distributions of dissolved Mg. ;13"1
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Four distinet igneous bodies were
sampled at Hole 48lA. Forty-six pereent of
Unit 1 was recovered. .It consisted of 18
individual intrusive units between 0.23 and
2.25 m thick. Sediment intercalations were
common. Units 2 through 4 were drilled with
great difficulty and only about 1 to 5%
recovery. These rock units are all similar
vesicular basalt and are
sediment sequences. They are believed to be
thin extrusive basalt flows or intrusives from
a gas or water-rich magma,

.Contaet zones between sediment and
igneous sills and/or flows are represented by
several pieces of strongly baked sediments
intercalated between the igneous Units 1 and
2. Contacts were not parallel to bedding and
two have contorted sediments in the vieinity
of the contact. These observations suggest
that the sills intruded into cold and rather
soft sediments unlike those of Site 478. One
true contmet was recovered above igheous
Unit 1 and 169.7 m. The altered zone shows
the following features: ‘

1. Induration increases abruptly at 41

m above the sill as shown in the
density log and measured physical
properties;

2. Colors change to olive-black to
brownish-black as a result of
baking of organic matter;

3. Clays become strongly fissile;

4. BSend layers may be cemented by
silica; and

3. Dissolution of diatom frustules
starts at about 38 m above the
sill. All diatoms are dissolved at
20 m above the sill.

Releaseq silica formed cement and authigenic
quartz crystals. Large incresses in dissolved
chloride are also observed. These are
presumably a result of intensive hydration of
the sills during alteration to zeolites and/or
smectites. The dissolution of caleareous
nannofossils is observed in a 7 m thiek zone
above the sill indieating that solutions
invelved in sediment alterations were not
acidic as in conveetive hydrothermal systems
at ridge crests, but were probably heated
pore waters. Sands, the most porous
sediments, were most strongly affected by
these pore water hydrothermal fluids and
probably acted as conduits through which the
solutions flowed to escape.

Organic geochemical parameters
preserve the temperature history of the sill
intrusions and allow some reconstruction of
geologic history. The upper sil! was intruded
while 60 m less sediment was present than
now exists

separated by -
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limit of expulsion of
petroliferous material. Subsequent deposition
of immature sediment was continued. Based
on Cg-Crs hydrocarbon content, this sill
intrusion may have happened in three pulses.
A minor sill at 335-340 m also intruded into
sediments distilling petroliferous material
upward. High T influence of the sills was
limited to thir immediate proximity (about 10
m for the upper sill and 5 m for the lower).
Lower T influences did not expel all
petroliferous material from between the sills
and some vieble carbon remains. The gases
of sediment seection sampled consist
predominantly of biogeniec CHy, COg3, and
HyS with traces of CoHg. In the zone
between the sills a large thermogenic
component is superimposed on the biogenic.

based on upper

II. VARVED DIATOMITE SITES

Background and Objectives

The Guaymas Basin is an area which
has high organie productivity with strong
diatom blooms generally extending somewhsat
randomly throughout the year, although there
is apparently some tendency for increased
numbers of the blooms on the mainland side
in the winter and spring with northwesterly
winds. The basin also received a large input
of terrigenous sediment from major rivers on
the mainland flank, especially the Yaqui,
Rains are highly seasonal, conecentrated
during most years in July, August, and
September, although rarely the srea receives
some of the winter rains in December and
January, typical of southern California. The
result of these two seasonally influenced
sources of sediment is the position of
alternating laminae of diatom-rich layers and
terrigenous-rieh layers into laminae or varve
pairs.

The other environmental factor
contributing - to the formation of these
laminated sequences is preferential

preservation in the strong oxygen minimum
between about 300 and 1400 m. Essentially
the same seasonal sediment supplies are
delivered to the slopes and to the basin
floors, with the exception of additional
turbidite supply to the basin floors, especially
during times of lowered sea level. Benthic
organisms destroy the laminaticns above and
below the oxygen minimum but not within it.

Detgiled sampling and study of these
laminated sequences of sediment therefore
offers the possibility of gaining infermation
and insight into wvarying environmental
conditions such as climatic changes and
eveles and changes in circulation patterns,
depth of oxygen minimum, sea level, and
floral and faunal assemblages. Sampling of a
sufficient thickness of a laminated sequence
will  furthermore make some study of
diagenetie changes and lithification possible,
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A secondary cobjective of this pair of
sites was to attempt to gain structural
information bearing on the history and origin
of the proto-Gulf in the central Gulf region.
Moore and Buffington (1968) and Moore (1973)
first pointed out that the Guif is not closed in
a reconstruction by taking out the sea floor
apparently formed during the past 4 my. A
marine basin of moderate water depth prior
to that time is indicated by such a geometric
reconstruction, by evidence from surrounding
land geology and well information, and by
structure and dredge samples from
escarpments along the margins of the new
basins. An excellent example of such a
presumed proto-Gulf remnant lies along the
maeinland side of the Guaymas Basin.

Sites 479 and 480 (GCA-29 and 27)

Site 479 lies on a marginal plateau,
above the escarpment of the transform fault
bounding the NE on Guaymas Basin (Fig., 3)
This plateau is presumed to overlie
proto-Gulf sediments and basement. Part of
the sediment section could be penetrated,
although drilling was restricted to the
thickest part of the section in the axis of a
syncline, and basement could not be reached.
This site, and Site 480, lie in the oxygen
minimum where piston cores had previously
recovered laminated (varved?) diatomaceous
sediments.

Only  Quaternary sediments were
recovered in these two holes, and despite
great difference in degree of disturbance, it
was concluded that the wupper 152 m is
duplicated in the two holes. Sand, limestone,
and ash layers appeared correlative. The
column is divided into three units which do
not differ greatly in lithologies (Fig. 5). The
first unit (0-250 m) consists of rythmically
alternating laminae or varves of muddy
diatomaceous ooze, with sparse layers of
calcareous  diatomaceous mudstone and
sands. The second unit consists of the same
muddy diatomaceous ooze varves, but with
more frequent layers of  caleareous
mudstone. The third unit (355-440 m)
consists of diatomaceous silty claystone to
claystone with frequent interlayers of
calcarecus diatomaceous mudstone. The
three units are very similar, differing mainly
in the proportion of caleareous mudstone

layers and in the relative abundance of
diatoms, probably a function of diagenesis
and consolidation. These sediments are

mainly hemipelagic slope deposits, although a
miner portion of turbidites is also present.

These units ecan be correlated with the
seismic reflection survey of the region of the
two sites. The seismie section displays
several reflecting horizons, some of which
represent either erosional  or onlap
unconformities that
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can be related to the section recovered by
drilling. Significant changes in geochemical
and physical properties also occur across
these unit boundaries. The Cy/C; ratio
incregses sharply at the 250 m level and
decreases at approximately 355 m. Propane
and iso-butane reach maxima at about this
latter level but iso-pentane continues to
increase below that depth. These data
indicate thet at greater depth the higher
weight hydrocarbons {(greater than Cg) would
be encountered and that the C3-Cg
hydroearbons had diffused or distilled upward
from below. These and further anticipated
increases led us to our decision to terminate
Hole 479 at 440 m. Heat flow measured in
Hole 479 was 97.7 mW/m2 (2,36 HFU).

The high sedimentation rates of
organic carbon-rich and siliceous sediments
lead to high alkalinities and the highest
ammonia concentrations (27 mM) recorded to
date, the Ilatter peaking at bout 250 m.
Decrease in dissolved Mg concentrations
suggrest uptake into carbonate sediments and
dolomitization of nannofossil carbonates at
70 m, and dolomites occur below this depth.
Dissolved silica increases with depth to about
360 m and decreases rapidly below this depth,
correlating with disappearance of diatoms
and increasing silicification of the sediments.

Sediments from these holes have
unusually high water contents (about 80%
near the sea floor), and porosities {about 90%)

and low bulk densities (1.1 g/em3). These
change rapidly with depth and level out
between sahout 80 and 350 m. Varved

sediments at 350 m still have water contents
and porosities of 55 to 60% and 70 to B0%,
respectively. From 340 to 380 m, the depth
range of an important unconformity, there is
a zone of even higher water content and
porosity and lower bulk density, but bhelow
this level they decrease and inecrease more
rapidly as expected.

Hole 480 was the first field test of the
newly-developed Serocki-Storms-Cameron
hydraulic piston corer. This test was an
unqualified technical and scientific success,
Recovery for the 152 m section averaged
80%, =although it was generallv about 90%,
with zero or near zero recovery in a few
sections now believed to be sands. The result
was recovery of a unique set of almost
undisturbed cores of the laminated (varved?)
diatomacecus sediments previcusly sampled
here in the oxygen minimum only in the upper
few m by normal gravity and piston cores.

Origin of these varves had been
previously debated in the literature, and the
debate has continued eaboard GLOMAR

CHALLENGER, this time based on a much
longer record, although with only minimal
study because of our self-imposed restrictions
on sampling.




Two prineipal environmental controls have
been responsible for formation and
preservation of the laminetions, ' which are
believed most probably to be varves or annual
laminae couples. First is a seasonal
fluctuation in type of sediment deposited, and
second is the oxygen minimum which limits
the number of burrowing organisms.

The laminae couples or groups are g
dark laminae containing generally more than
60% clay and less than 20% diatoms, and a
light colored laminae which is greater than
60% diatoms. One seasonal influence is
rainfall, concentrated in the drainage areas
for this part of the Gulf in July, August, and
September, with a minor mode in November
and  December. The second seasonal
influence is the wind system, which controls
upwelling, one of the major controls owver
diatom and silicoflagellate blooms.
Upwelling and blooms on this NE side of the
Gulf should oecur with the prevailing
northwesterly winds from about November
through April. At first examination, these
influences would appear to be in phase to
produce the observed laminae pairs: the dark
layers during the rainy season and the light
layers during the upwelling-bloom. season.
This case oceurs in many couples., Detailed
observaticns of the flora from other couples,
however, appear to contradiet this simple
explanation, because the species believed to
be characteristic of blooms occur
predeminantly in the dark layers, and the
light eoclored layers are commonly almost
mono-specific of oceaniec forms. Origin of
the varves remains en open question awaiting
more detailed studies.

Sequences of wvarves alternate with
homogeneous sections of the cores. It is
assumed that these homogeneous sections
may represent bioturbated zones from times
when the oxygen minimum did not impinge on
the sea floor, but a final interpretation must
await shore-based studies with x-radiographs
of the cores. A possible explanation is that
the periods of migration or destruction of the
oxygen minimum coineide with glacial low
stands of sea level, and correlate with global
climatiec curves, Two different possible
chronologies were estimated of the varved
and homogeneous sections based on different
assumptions. Direet varve counts appear to
give higher rates of sediment accumulation
than paleontologieal zonation boundaries, but
either chronology ean be forced to fit curves
from plots of glacial versus interglacial
stages, sea level fluctuation, and oxygen
isotope curves. Several possibilities occur to
us as explanations for the difference between
the two chronologies. The "varves" may not
represent a strietly annual cyecle. For
instance, we may not be able to differentiate
the very fine laminae
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deposited during periods of drought. A
second possibility is that the homogeneous
sections might represent periods of much
slower rate of sediment accumulation. If
these are periods of lowered ses level, it
might be expected that they represent higher
sedimentation rates. A third possibility is
that signifieant amounts of section are
missing at some of the unconformities
distinguished in the seismic refleetion records.

The unconformities in the seismie
records are related to uplift associated with
the transform fault, Some of them show
onlap relations of the overlying strata only,
while a few of them show truncation and
erosion of a part of the underlying section, It
cannot be estimated how much removal of
section might have occurred, but it is judged
that it could not have been very much
because neither site is located on the uplifted
flank of the syncline above the fault.

Two of the objectives of these sites
were accomplished, namely sampling of the
varved sediments and dating the folding and
uplift, The important objective of learning
about the nature and history of the
proto-Gulf could not have been accomplished
at this site without much deeper penetration
into the sediment section than safety would
permit.

SUMMARY OF PHYSICAL
MEASUREMENTS ON LEG 64

PROPERTY

At al! holes of Leg 64, including the
piston coring, physieal properties were
measured. They comprised the determination
of about 340 water contents, 340 porosities,

and 365 bulk densities. Furthermore, 100
special eylinder samples. were taken for
additional water contents, porosities, and

butk densities as well as for shrinkage at
HO0°C (as an indicator of early diagenesis),
which has not been determined on previous
legs. About 110 measurements of vane shear
strength have been carried out, part of them
with  high-capaeity, hand-operated vane
testers.

About 70 measurements of sonic
velocity with the Hamilton Frame on soft
sediments or mudstone, as well as about 70
measurements on hard roek samples, yielded
results, but many measurements on sediments
containing gas were in vain.

The well-preserved cores offered an
opportunity to compare physieal property
measurements on these cores with those of
the standard drilling method. In genersl, the
results appear to agree fairly well. Similarly,

the results of laboratory density
measurements in most cases are in good
agreement with those by GRAPE if the




cores are well preserved and in situ
measurements by logging. Serious problems
for the measurement -of sound veloeity, both
in situ and in the laboratory, arcse from
sediments rich in gas.

The physical property data, as yet only
partly established, rendered information to
the following problems:

l. General trends of  physical
property change vwversus depth in
highly porous Pliocene to
Quaternary sediments, mainly rich
in diatoms. A distinct
relationship between the
compostion of the sediment, depth
range, and physical properties was

established. Diatomaceous varves
and mud turbidites deviate
- considerably from the average
values.

2. The physical property data were
useful for the interpretation of
seismie records and the
recognition of unconformities {at
Sites 476 and 479), :

3. At four holes, where basaltie sills
© were encountered at different
depths, physical properties of the
neighboring sediments were found
to be strongly affected by the
- magmatic intrusions. This
observation led to the hypothesis
that the intruding magma expells
about the same amount of pore
water . as necessary for the
emplacement of the sill without
uplifting the overlying sediments.
The expelled pore water initiates
hydrothermal activity and delivers
most of the material to be found
as precipitates at the sea bottom.

SUMMARY OF INTERSTITIAL WATER
CHEMISTRY ON LEG 64

Analyses for alkalinity, dissolved
ealeium, magnesium, ammonia, phosphate,

and silica were carried out on a total of 153
samples on a total of 7 sites. This sampling
density was required, especially because of

the high sedimentation rates in the Gulf with-

their  consequent complex patterns in
interstitial water chemistry. Generally very
high  values of alkalinity and dissolved
ammonia were observed, especially in the
upper sections of the sediment ecolumns,
Typieslly this resulted in decreases in
dissolved caleium (carbonate precipitation)
and complex - distributions of dissolved
magnesium as & result of ion exchange
processes with ammonia, S
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Influence of igneous rocks was
observed in most sites, with resultant
decreases In magnesium and increases in

caleium, with the exception of Site 478,
where magnesium appears to emanate from
granitic basement.

Hydrothermal activity in Site 477 is
reflected in a large increase in dissolved
chloride  with depth (14%), with the
coneentration depth profile implying an
upward advective influence. This would be
consistent with steam formation in the
underlying sediments and the consequent
concentration of dissolved solutes.

In Site 481 a recent basaltic sill
intrusion has resulted in large inecreases in
dissolved echloride near the sill, presumably as
a result of intensive hydration of the sill
during alteration.

In the rapidly deposited sites of the
Guaymas Basin ares, minima in dissolved
chloride may indicate changes in sea water
salinity during the last 200,000-300,000 years,
but this needs further verification from other
dissolved constituents,
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SITE REPORTS

Leg 64

Co~Chief Scientists J.
Moore report:

Curray and I

Sites: 479 {GCA-29) Lat: 27950, 78'N
Long: 1©37.49'W
Water Depth: 74T m
480 {GCA-2T) Laet:  27054,I0°N
Long: 1H939.34'W
Water Dapth: 655 m

Paired Sites 479 and 480 lie on the NW
continental slope of the Guaymas Besin
withinn the oxygen minimum zone and over the
presumed proto~Guif of California sedimeants
and crust. Site 480 i3 7 km NW of Site 474,

Site 479 was locsted, by a predrilling
survey, in the axis of a syncline above the
searp of & transform fault. The drilled
section outereps at ses fioor. The objeetives
were to sample proto-Gulf sediments and
dete unconformities and folding.

It was cored to 440 m, =l in Quaternary
sediments, with 82% recovery. The lithology
s  8ll rmuddy distomieeous ooze with

alternating sequences of  varves - and
homogeneous, probably bioturbated zaotes,
Three lthologic units were distinguished

largely on the basis of diagenesis and degree
of consolidation. These correlate  with
seotions between unconformities in  the
seismic refleetion records. It was concluded
that all uplift and folding within the past I Ms
is related to the transform f{ault, Drilling
was terminsted at 440 m because of gas
pressure, an incressing ethane/methane ratio,
and an increase of hydrocarbons in gasolme
range. Heat flow showed 93.81 mW/m?2 (2.35
hiu).

The Site 480 objective was to test the
DSDP Serocki-Storms hydraulic pisten corer
and to sample the upper part of the varved
sequence. The piston corer was &b
unquelified success with a totel of 152 m
penetration, an ave. BI% reaovery and about
90% recovery for most of the section. Core
disturbance was minimal and the wvarved

sequence recovered is  believed te be
potentially so  valusble for studies of
palecclimatology that shipboard scientists

refrained from sampling in order to pressrve
cores for shore-based varve studies requ;mng
intact working halves of eares.

Site: 481 (GCA-30) Lat:  27%5.18'N
Long: U1930.46'W
Water Depth: 1,998 m

Site 481 lies near the BW end of the
nerth spresding rift of the Guaymes Basin
where hydrothermal deposits were

JIme

0%

. S

ohserved from a submersible. Hole 481 wyy,
drilled with DSDP Serocki-Storms  pist ¢

eorer ta 52.25 m. Hole 481A was drilled wi,g
standarqd coring equipment at the sam,
location and water depth to 384 m with 40y
gverall recovery, and sbout 33% in igneovy,
rocks. One sediment unit was defined wit,
four siternating lthologies; two tiypes o
turbidites, wmass flows, and laminateq
sediments. Four sills or sill groups, basalt to
dolerite to gabbro in texture, occur below 169
m. The hole was terminaied at 384 m in
basalt because of a clogged bhit, Al were
penetrated so accumulation rates could not
e caleylated, but were judped to exceed
LBG0 m/Ma. Heat flow is about 334.96
mW/m? (8 nfu). Low levels of thermogenic
hydreocarbons up to heptanes were regovered.
Some of the highest alkalinites in pore water
in DSDP history were also found, Less
hvdrothermal mineral alteration wsas found
than in Bite 477.

Leg 69

Co-Chief Scientists P. Robinson and B.
Lewis report:

Site: 482 {GCA-1} Lat: 22047.38'™N
Long: 107959.60'W
Water Depth: 2,998 m

Site 482 is lecated in g sediment filled
valley about 12 km from the rise axis with an
expected age of 0.3 Ma, a site surveyed heat
flow of 50244 mW/m? (2 hfu} and a
predicted sediment thickness of 144 m, Two
single kit holes inte  basement were
completed. Hole 482ZB penetrated 137 m of
gsediment and 47 m of basalt. Hole 482C was
logged and the H.IG. seismomeier was
suceessfully deploved in this hole. Downhole
temperature measurements at 69, 83, and 120
m in the sediments give a gradient of
BIOC/108 m sand an inferred besement
temperature of about 90°C in  excellent
agreement with the surface heat flow
messurement. The sedimentary section at
this site eonsists of hemipelagic silty clay
with a few oceurrences of fine-grained
turbidites, st of late Quaternary age. In
Hole 4828, the lower 33 m of sediment
overlving basslts are indurated. Thin (1860
em) indurated silty  clavs occur between
basalts at 183 and 224.5 m subbottom. In
Hole 432C, & one-meter thick zone of
dotomite was found just sbove the basalt
which appesrs to be the result of
hydraothermal diagenasis of the sediment.

The basalts are massive and generally
fresh with smeetite and sulfide-filled cracks.,
Cooling units can be correlated between
Holes 482B and 482C, both petrologically and
magnetically.  Although the basalts are
generally fresh, there is a suggestion of an
increasing grede of hydrathame -2




alteration going from Hole 482B to Hole 482C
as evidenced by the appearance of actinolite,
chlorite, and possibly epidete group minerals
near the top of Hole 482C. Basalt core
recovery in these holes averaged about 55%.
The average inclinetion of the remanent
magnetization of the basalts in Hole 482B is
38.99C, whieh is within a few tenths of a
degree of the predicted dipole value for this
site. No reversely magnetized samples have
been found. Shipboard basalt wave velocities
average 5.6 km/s. It is tentatively infered
that the identification of shear waves and the
relatively high P velocity observed in the site
survey is consistent with the massive nature
of the basalts. A re-entry hole (482D) was
attempted 100 m east of Hole 482C. The
cone and casing wouldn't jet in. The hole was
abandoned when the cone tipped over during a
second reentry attempt.

Site: 483 (GCA-3) Lat:  22052.99'N
Long: 108944.84'W
Water Depth: 3,094 m

Re-entry hole 483B was drilled to a
subbottom depth of 257 m; 157 m was in
basement, with a 48% recovery. Only 19 m of
sediment were cored ebove basement
consisting mostly of hemipelagic claystones,
The upper 40 m of basement consists of
interlayered massive basalts, interpreted as
flows, and interbedded hemipelagic
sediments. These basalts are medium- to
coarse-grained, aphyric, and chemiecally
primitive. The lower 17 m of basement
consists of interlayered pillowed and massive
basalts with minor sediment intercalations.
These basalts are commonly porphyritic and
more fractionated than those above. The
alteration of the basalts is weak to moderate
and moestly low T. There is one small patch
of higher T alteration. There was no
paleomsagnetic data for this hole. Basement
physical properties are similar to those of
Site 482 with an average eompressional wave
velocity of 5.9 km/s. Drilling conditions in
Hole 483B were good to excellent &and
recovery was good. The hole was abandoned
after the bit and bit sub broke off and
jammed in top of casing.

Site: 484 (GCA-1) Lat: 23°1.32'N
Long: 108°23.62'W
Water Depth: 2,806 m

Site 484 is loeated on a small highly
magnetic diapir in the Tamayo Fracture
Zone. Hole 484A was drilled in a sediment
pond perched on the top of the diapir. 60 m
of sediment were drilled above basement,
consisting mostly of hemipelagic clays with a
zone of sandy and silty clay of probable
turbidite origin at the top. Basement was
very hard to drill because of the low weight
on the bit. The hole was abandoned when the
ship’s positioning system failed and the outer
core barrel unserewed.

26

Site: 485 Lat: 22944,95'N
Long: 107954.21'W
Water Depth: 2,996.5 m

Site 485 was located in a sediment-
filled pond about 20 km east of the rise axis
with a magnetic basement age of about 0.8
Ma. Hole 485 penetrated 50.5 m of
bemipelagic eclay before being terminated
because of a bent heat flow probe.

Hole 485A penetrated 331 m sub
bottom, 177.5 m into basement. The
sedimentary seection consists of hemipelagie
siltv clay with some silty clayv and sandy silts
in the lower part. Al sediments are
Quatenary but the apge immediately above
basement weas not determined.

The basement consists of interlayered
massive basalts and sediment. Some basalt
layers have probable intrusive contacts and
very coarse-grained textures. Most basalts
show low T alteration. Coarse "gabbroie”
units show  deuteric alteration.  Basalt
compositions are similar to those at Sites 482
and 483.

Sediment phvsical properties vary
menotonically from the mudline to the top of
basement. The wet bulk density varies from
1.4 to 2.1 g/ce, compressional wave velocity
from 1.5 to 2.2 km/s and porosity from 75% to
42% with the higher densities and velocities
and lower porosities from sediments within
basement. Basalt physical properties vary
with depgree of alteration. Wet bulk density
varies from 2.80 to 3.02 g/ce, compressional
wave velocity from 5.0 to 6.2 km/s and
porosity from 1% to 8%.

Natural gamma, densitv, variable
density, gamma neutron, differential
temperature, guard, sonic and caliper logs
were carried out in Hole 485A. An oblique
seismic experimnt was conducted using a
downhole seismometer and a separate
shooting ship, the KANA KEOKIL

Leg 66

Co-chief seientists C. Moore and J.
Watkins report:

Site: 486 (M-Ib) Lat: 15055.37'N
Long:  99008.1'W
Water Depth: 5157 m

Site 486 was located in the axis of the
Middle America Trench about 190 km
southeast of Acapuleo, Mexico. Two holes
were drilled, Hole 486 in 5157 m water depth
and Hole 486A in 5152 m water depth offset 1
km to the SW. Hole 486 was abandoned after
penetrating 38 m with a recovery of 12.5 m of
quartzose sand, silt and mud of middle and
upper Pleistocene age. Hole 486A was
abandoned after penetrating 22 m with a
recovery of 3.5 m of similar lithologies
including 0.2 m of coarse sand. Graded




bedding, mud clasts and vertical alteration of
sands and silts suggest turbidite deposition.
The cores were too distributed to show fine
structures. One mud clast of late Mioecene
age is thought to be a rip-up clast, The cored
sands represent the coarsest material ever
recovered from a trench floor by the
GLOMAR CHALLENGER. The site was
abandoned due to drilling difficulties in sandy
sediments.

Site: 487 (M-2a) Lat:  15951.2I'N
Long:  99010.52'W
Water Depth: 4,777 m

Hole 487 (M-2a, oceanie erust reference
hole), was drilled and recovered 2 m of basalt
after penetrating 171 m of sediments ranging
in age from Pleistocene to late Miocene.
Total penetration depth was 181 m. The
sedimentary units are as follows: Unijt 1, 15
m of green to gray mud deposited at 135
m/m.y. in the upper part decreasing to 9.2
m/m.y. near the base of the unit. A high
content of quartz, feldspar and displaced
feunas indicate derivation from the Mexican
continental margin, possibly as distal, dilute
density  currents. Plate  reconstruetion
suggests the green-gray mud mey have begun

to accumulate within 100 Kkm of the
continental margin. Unit 2, 55 m of upper
Miocene-Pliocene brown pelagic clay

deposited at 3.1 m/m.y. in the upper part and
30.7 m/m.y. in the lower part. The lower
part was probably deposited near the ridge
axis while the upper part was deposited on

the flanks of the East Pacifiec Rise. The
brown pelagic clay units probably
accumulated below the CCD. Magnetie

anomalies and present-day convergence rates
suggest deposition at distances of 100-500 km
from the trench axis.
Site: 488 (M-3a) Lat:
Long:
Water Depth:

15957,10'N
99°01.66'W
L171 m

Site 488 was drilled at the toe of the
accretionary wedge on the crest of the first
ridge landward of Middle America Trench.
The hole penetrated 428 m and recovered 48
cores comprising two lithologic units. Unit 1
consists of 313 m of lower-middle to upper
Quaternary muddy silt and mud with loeal
thin silt and sand beds in the lower portion.
Unit 2 extends from 313 to 428 m and is
composed of lower-middle Queternary sands,
pebbly sands, and mudstone. Although
recovery was poor, drilling rates suggest sand
bed thicknesses ranging from 8 m at the top
of the thickening-upward sequence in Unit 2.
We interpret Unit 1 as slope sediments that
accumulated during the uplift and
deformation of the trench deposits that
comprise Unit 2, The lower portion of the
slope deposits (Unit 1) are moderately
deformed with dipping beds and zones of
stratal discontinuity. Dips of 40°% to 50°
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are common in Unit 2, Paleomagnetieally
oriented cores in Unit 2 indicate the bedding
dips northeastward as do the reflectors on the

UTMSI multichannel profiles through the
site. A density anomaly in the =zone of
complex deformation at 240 m suggests

thrust faulting but associated stratigraphie
and seismic evidence is ambiguous.

Site: 489 (M-4c) Lat:
Long:

Water Depth:

16°16,19'N
99001.13'W
1268.5 m

Hole 489A penetrated 302 m of lower
Miocene and Quarternary sediments and
bottomed at 327 m in schistose and gneissic
continental basement of probable
pre-Tertiary age. The sediments consisted of
T m of Quaternary muddy silt, 77 m of lower
Miocene muddy silt grading into muddy
siltstone near its base, 28 m of lower Miocene
mudstone, and 188 m of lower Mioeene muddy
siltstone. The base of the seection eontained
caleareous sandstone, bivalves, corals, muddy
siltstone, and a sandy miecritic limestone
layer. The data suggests that -the sea
transgressed outeropping  gneissic  and
schistose basement in early Miocene as the
continental margin began to  subside.
Subsidence continued during the remainder of
the early Miocene with Site 489 passing
through the CCD in late-early Miocene. A
variable amount of subsidence in the early
Miocene is inferred depending upon the local
depth of the CCD. Induration of early
Miocene sediment suggests that they were, at
one time, buried mueh deeper than at
present, being uplifted and eroded, possibly
subaerially, during the middle to late Mijocene
and Pliccene hiatus.

Site: 490 (M-4a) 16909.56'N
99003.34'W
777 m

Lat:
Long:
Water Depth:

Hole 490 penetrated 588.5 m before
bottoming in muddy siltstone of late Miocene
age. The cores included 142 m of Quaternary
mud, 256 m of horizontally bedded(?)
Pliocene-upper Pliocene muddy siltstone, and
190 m of uppr Miocene(?)-Pliccene fractured
muddy siltstone with inelined bedding.
Slickensided faults in the lowermost unit
indicated dip slip movement. The lowermost
sediments were deposited below the CCD.
The site rose through the CCD in Pliocene
and Quaternary time, ~ Sediments in Hole 490
probably belong to the transition =zone
between continental crust drilled at Site 489
and the aceretionary wedge drilled at sites
seaward of Site 490, The site was probably
uplited by underplating after the onset of
subduction. Paleomagnetic restorations
suggest that small-scele normal faults strike
perpendicularly- to the trench axis. This
faulting was probably caused by differential
uplift of adjacent blocks of ceontinental
basement.
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SHIPBOARD SCIENTIFIC STAFFING

Leg 66
C. Moore Co-Chief Scientists USA Univ. of CA—Santa Cruz
J. Watkins Usa Gulf R & D Co.
T. Shipley Staff Scientist/ USA Deep Sea Drilling Proj.
Geophysicist
N. Lundberg Sedimentologist USA Univ. of CA—Santa Cruz
N. Niitsuma Sedimentologist/ Japan Shizuoka University
Paleomagnetist
G. Moore Sedimentologist USA Seripps Inst. of Ocean.
J. Stephan Sedimentologist France Univ. Pierre et Marie
Curie
K. McMillen Paleontologist UsA University of Texas
(radiolaria)
A, Butt Paleontologist FRG Universitat Tubingen
(foraminifers)
H. Stradner Pzleontologist Austria Geol. Bundesanstalt
(nannofossil)
B. Didyk Organic Geochemist Chile Empresa Nacional
del Petroleo
J. Leggett Phy. Prop. Spec./ U.K. Imperial College of
Sedimentologist Seci. and Tech.
L. Shephard Phy. Prop. Spec. USA Texas A&M Univ.
F. Beghtel Petroleum Geologist USA Phillips Petro. Co.
Leg 67
R. Von Huene Co-Chief Scientists USA U.8. Geological Survey
J. Aubouin France University Pierre et
Marie Curie
W. Coulbourn Staff Scientist/ USA S.1.O.
Sedimentologist
J. Azems Sedimentologist France University Pierre et
Marie Curie
R. Hesse Sedimentologist FRG Technische Universitat
T. Shiki Sedimentologist Japan Kyoto University
S. Cowan Igneous Petrologist UsA Univ. of Washington
W. Harrison COrganic Geochemist UsaA Univ, of Oklahoma
d. Curiale Organic Geochemist USA Univ. of Oklahoma
R. Faas Phy. Prop. Spee, USA Lafayette College
C. Dengo Phy. Prop. Spee./ USA Texas A&M Univ,
Sedimentologist
dJ. Ladd Paleomagnetist USA Univ. of Texas
J. Westberg Paleontologist USA 5.1.0.
(Radiolaris)
N. Muzilev Paleontologist U.8.8.R. Geological Inst.
{Nannoplankton)
P. Thompson Paleontologist USA LDGO
{(Foraminifera)
Leg 68
J. Cann Co-Chief Scientist U.K. The University—
Newecastle-upon-Tyne
M. Langseth Co-Chief Scientist USA Lamont-Doherty Geo.
Obs,
Leg 69
D. Cronan Co-Chief Scientist U.K. Royal School of Mines
R. von Herzen Co-Chief Scientist USA Woods Hole Ocean. Inst.




REPORT FROM 1POD SITE
SURVEY MANAGEMENT

DATA BANK

v,

V.

.G. Data

The following data have been received:

MID-AMERICA
TRENCH-GUATEMALA AREA—From
J. Leadd, University of Texas Marine
Seience Institute

A. 21 multi-channel seismie profiles
(sepia  ozalids) of lines off
Guatemala; Data Bank #s 816 and
831, :

B. Contoured bathymetry,
large-scale paper ozalid; Data
Bank #817.

C. :Contoured magnetics, large-scale

paper ozalid; Data Bank #817.

D, CDP tracks, IDA GREEN- 24, page
size; Data Bank #818.

E. Track chart, IDA GREEN 29, page
size; Data Bank #819.

F. Navigation, IDA GREEN 24 and 29
with refraction lines and stations,
page size; Data Bank #820.

sheets for
packsage.

Leg 67 data

H. Computer tape of navigation of
IDA GREEN 24-3 and 24-4,

MID-AMERICA TRENCH-MEXICO
AREA—From T. Shipley, University of
Texas Marine Science Institute

A. Computer tape of navigation,
magnetiecs and bathymetry for
IDA GREEN 29-2 and 2903.

B, Data sheets and other material
for Leg 66 safety package.

EMPEROR SEAMOUNT AREA—From
T. Chase, U.8.G.S.

A. Navigation plots plus mierofilm of
bathymetry, uniboom, sonobuoy,
ete. of LEE 8-76,

EAST ATLANTIC OFF NORTHWEST
AFRICA (Short-site proposals)—From
M. Sarnthein, University of Kiel

Preliminary Science Report for
CONRAD 21, Leg 17—comments on
heat flow, seismics, OBS, sonobuoy,

impact on DSDP drilling plans, ete.

from M. Langseth, Lamont-Doherty.
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VI "A Geophysical Atlas of the East and
Southeast Asian Seas,” & series of 7
maps—SEATAR, from D. Hayes,
Lamont-Doherty; Data Bank #832.

VII. Data collected aboard R/V THOMAS

B. DAVIE (University of Cape Town)

for site survey on Walvis Ridge from

P. Rabinowitz. It has been deposited

at the IPOD Data Bank for processing,

archiving and dissemination.

VII. Thesis work done at AT-8 by Douglas
Varchol of Penn. State (soon to be a
Technical Report from RSMAS) from
M. Ball, U.8.G.8, {Woods Hole).

IX. Position. of Atlantic site MAU 5
indicated on Vema 32, Leg 5 track
chart and profiler record from M,
Sarnthein, University of Kiel, Germany,

SITE SURVEYS

P. Rabinowitz completed site survey
work aboard University of Capetown research
vesse]l THOMAS B, DAVIE, on Walvis Ridge
for South East Atlantie drilling in March. Six
drill sites were surveyed: SA 1-6.

UTMSI, R/V IDA GREEN is doing site
survey work in the South East Atlantic,

OTHER INFORMATION

Computerized *track charts have been
prepared of all United States site surveys for
inclusion in the IPOD Data Bank Catalogue
Book and JOIDES Panel distribution.

The EXCOM approved the preparation
of the TPOD Site Survey Books.

A special volume of "Marine Geology"
which will foeus on site surveys in different
parts of the world is being edited by P.
Rabinowitz of Lamont Dohery and B. Lewis
of the Univ. of Washington. Manuseripts for
this volume sre now in the process of being
reviewed.



IPOD AVAILABLE DATA®*
Introduction

The dissemination of geclogic data
gathered by deep-sea drilling is a primary
funetion of the Deep Sea Drilling Project
(DSDP). The Initial Reports of the Deep Sea
Drilling Project, a series of volumes published
by the U.S. Government Printing Office, is

the primary publication of DSDP. Space
limitations however prevent the Initial
Reports from  inecluding all of the

observational data. It has been neecessary to
develop other methods of making this data
available to the scientific community, The
Information Handling Group (IHG-DSDP} has
developed a coordinated, automated Master
Data file with associated computer software
to process, store, and retrieve DSDP data in a
useful form. A series of informal speecific
memoranda entitled "Data Data™ contain
more detailed descriptions of the procedures
and capabilities of the IHG. They are
obtainable by writing to the group at DSDP.

A Sample Distribution Policy has been
adopted by DSDP (approved by the National
Science Foundation, September, 1978) which
restricts the release of scientific data
gathered aboard D/v GLOMAR
CHALLENGER to those immediate members
of the respective shipboard seientific party
for & 12-month period following completion of
the cruise. This policy excludes the
Preliminary Report on Underway Data,
containing only track charts snd data indexes
which has immediate unlimited distribution.
(If a data request costs more than $50.00,
reimbursement for expenses will be charged.}

Physieal Properties and Qther Quantitative
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Aids to Research

In addition to the filling of requests for
prime data, the IHG is developing secondary
tools to assist researchers in finding
materials relevant to their studies. Two of
these are discussed below.

The Guide to DSDP Cores summarizes
the core material and available information
that is published in the Initial Reports.

Thirty categories of data have been
established in which to seleet relevant
informetion. A computerized online search
system to the Master Guide File,
GUIDESEARCH, is available for formulating
online searches. The guides are available in
mierofiche and on magnetic tape. Requests
for a list of cores per specifie eriteria
through use of GUIDESEARCH should be
addressed to Lillian Musich, Geologist.
Inquiries for documentation describing the
syntax used in GUIDESEARCH should be
addressed to Peter Woodbury, Prinecipal
Programmer/Data Manager**,

A computer-generated Keyword Index
has been developed to retrieve information
relating to current research on core material
after an initial shipboard deseription has been
prepared. The Index aids in planning future
investigations by enabling scientists to know
what studies are currently in progress, and
will help in preventing duplication of
resegrch. The data base is constructed from
the sample request and bibliography files of
DSDP, and is updated every six months.
(Index requests should be addressed to Trudy
Wood**, and requests for core samples should
be addressed to the Curator**,)

DSDP Core Photographs

Core Dats

All of the quantitative data are
processed through a series of data reduetion
programs. These programs also convert the
standard DSDP labeling rotation to a
subbottom depth in meters, providing a more
readily interpretable sample location. Before
a file is declared <c¢lean (in an
ALGOL-readable format), the data is seanned
for points that are clearly in error.

MUDPAK is a flexible graphics program
whieh is used for displaying and comparing
sets of coordinated data against a common
depth axis. It can make a composite plot of
curves from individusl data files as well as
the superimposition of like parameters
measured by different methods. (Requests
for quantitative data should be addressed to
Barbara Long, Data Resource Coordinator**.)

The west and east coast core
repositories of D.S.D.P. each maintain =
complete collection of black and white and
color photographs of all cores retrieved by
GLOMAR CHALLENGER. Legs 1 through 44
are archived as prints. Legs 45 onwards are
archived as 35 mm slides, They are available
for viewing at any time at the repositories.

Individual copies of prints or slides are
aveilable upon request to the Associate Chief
Seientist, Science Services**,

*This contains information about the
availability of DSDP data and how to obtain
it. For a detailed discussion of the history
and management of DSDP data, see
Rosenfeld, M.A. and Davies, T.A., 1978,
"Management of Deep Sea Drilling
Information,” JOIDES Journal, Vol. IV, No. 2,
p.67-84.

**Deep Sea Drilling Project, A-031
University of California at San Diego
La Jolla, CA 92093,
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DEEP SEA DRILLING PROJECT—DATA BASE STATUS

GENERIC DATA FILE

COMPLETE
THROUGH LEG

CARBON CARBONATE
DSDP Shore Lab

CHEMISTRY
Water content/
Shipboard Lab

DEPTHS
From underway recording

GRAIN SIZE (Sand/Silt/Clay)
DSDP Shore Lab

G.R.A.P.E.
(Gamma Ray Attenuation
Porosity Evaluator)
Points taken on board.
Data processed and
edited onshore,

SCREEN
Output from JOIDESSCREEN.
Computer-generated lith-
ological classifications.
Ineludes basie composition
data, average density, and
geologic age of classified
layer.

SMEAR SLIDES
Shipboard observations

SONIC VELOCITY
On board ship-Hamilton
Frame method

VISUAL
Shipboard observation

UNDERWAY DATA: Recorded on board between drilling sites. The underway data is

59

64

65

59

52

44

44

65

44

STORAGE

MEDIUM COMMENTS
FT No carbeonate for Leg 46
FT No chemistry for Leg 41
FT

FT No grain data for Leg 16
FT G.R.A.P.E. data were

not collected on Leg 46:
Leg 45 G.R.A.P.E. is not
complete.

T Leg 38 SCREEN file has
not been created yet.

FT

FT There are no SONIC data
for Legs 1 and 2.

FT

processed jointly by DSDP and the SIO Geologic Data Center.

Bathymetry

Magnetics

Navigation

Seismic

T=magnetic tape
F=mierofilm

Legs 07-09
13-56
61-63

Legs 07-09
12-63

Legs 03-63

Leg 65

FT

FT

FT




DRAFT REPORT
EXCOM
6-7 April, 1979—Houston

ACTION ITEMS
L SHIP MOTION ON LOGS

Ship motion does reduce log quality
but generally little important information is
lost, The logging tool normally moves
roughly with the ship, with amplification or
damping depending on the elastic response of
the cable. However, the logging rate is
usually faster than the ship vertical motion so
the tools move continuously with little loss of
vertical resolution. There is a problem in
directly corellating the fine details of
suitecessive logs and the core log. This is true
on land without ship motion and a natural
gamma log is normally part of each logging
tool to provide a common depth reference.
The February JOIDES Journal figure from
Leg 60 illustrates the problem of depth
reference (+/- several m) with three
successive density logs (this log is rather
sensitive to hole conditions so there is some

real variability depending on the tool
orientation). The depths have not been
adjusted using the simultaneous natural

gamma logs.
II. PANEL REORGANIZATION

The revised JOIDES Advisory structure
proposed by PCOM was discussed. It was felt
that responsibility in the revised structure
should be more focused. An ad hoc
subecommittee of the EXCOM and PCOM will
meet to further discuss the reorganization.
1L, [POD DATA BANK PUBLICATIONS
The EXCOM accepted the
recommendation to publish the site survey
data in the four-volume form subject to
determining a cost effective quantity. (See
PCOM meeting for details.)

It was suggested that the Government
Printing Office print and distribute this data.
These publications will be anncunced in the
JOIDES Journal.

v. SPONSORSHIP OF SYMPOSIA

The EXCOM adopted the following
policy on symposia:

l. JOIDES encourages the
presentation of drilling results at
symposia.
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2. Oral presentations are encouraged
at any time, especially soon after
the completion of a leg.

3. Written transactions of a
symposium should be published in
accord with the publication poliey
of JOIDES, which limits written
publication of results during a
defined time period immediately
following a drilling leg.

Furthermore, EXCOM delegates

" implementation of this policy to
the PCOM.

STATUS OF DRILLING OPERATIONS .

The year began with $15.8 M for
operations. An additional $0.4 M has become
available for logging and other items.

The hydraulic piston corer (HPC)
recovered several undisturbed finely

laminated cores from Leg 64. Because of this
success, both industry and the secientifie
eommunity have expressed interest in its
further use and development. Plans are in
progress to modify the HPC to enable it to
take longer cores, oriented cores, and for use
with both a special bit and without any bit.

Two  downhole  experiments were
undertaken on Leg 65, =&  downhole
seismometer and an  oblique seismie
experiment.

FUTURE PLANS
L. 1981-83 CHALLENGER PLANS

A budget for an 1981-83 CHALLENGER
extension was submitted to NSF as part of
the Director's Review on 2 April. It was
noted at that time that the Executive
Committee had not approved this extension.
Since this is the time when EXPLORER
conversion will be underway at considerable
expense, the $51 M required for this proposed
extension would create a large increase in the
budget. Further, as the EXPLORER is owned
by the United States, the non-U.S, countries
would not be expected to contribute to the
eonversion. The  Executive Committee
postponed to the next meeting action on
whether or not it would formally approve this
CHALLENGER extension. It was noted that
a complete 1981-83 CHALLENGER propoesal
must be at NSF by 1 September for it to be
considered.




The PCOM was requested to assemble,
by August 1, plans for continuation of drilling
with the GLOMAR CHALLENGER for the
1981-83 pericd.

II. EXPLORER OPERATIONS

Engineering reviews and studies are in

progress. Donhaiser engineers are currently
testing ,the EXPLORER station-keeping
ability. DSDP is planning to measure the

stress at the top and bottom of the
CHALLENGER drill string during Leg 68 or
69. Part of the difficulty in the ecurrent
engineering studies is that when the
EXPLORER is converted to a drill ship, its
weight and hull shape will be changed,

It is not clear if the EXPLORER's
excellent hydraulies and power distribution
need modification and whether a partislly
bouyant rather than a fully bouyant riser is
best. These .subjects require significant
engineering studies. It will be necessary to
have instantaneous monitoring of the bottom
hole conditions and to monitor the BOP
through remote sensing.

The Marine Board Committee (Hocott,
NRC) is coneerned that abandenment
procedures be developed for the long riser.
Furthermore, there are striet regulations for
drilling in U.S. and other national offshore
waters and these would have to be followed.
These regulations should be ineluded in a
safety program.

- This Committee (NRC) will hold two
workshops; & June workshop on coring, and a
September workshop on marine risers. NSF
will try to facilitate more exchange between
the science community and the engineering
study groups. The final report from the
committee is expected in about a year.

The Marine Board Committee (Hocott,
NRC) will be asked to discuss the restrictions
on GLOMAR EXPLORER drilling as they now
see them at the next EXCOM meeting.
Maxwell will write a letter to this effeet and
also offer the services of the JOIDES
organization to the engineering studies.

If the program is approved, 1
October, 1980 is the date to begin engineering
for the EXPLORER conversion.

U.S. PROGRAM EVALUATION

The Blue Ribbon Panel chaired by Guy
Stever met March 16, 1979. Bill Hay attended
and presented the seientific program for the
EXPLORER. They will hold two more
meetings before May, when their fingl report
is due.
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Frank Press, Director of the Office of
Science and Technology, eonvened a meeting
on 26 March, 1979 to which a broad eross
section of the geological community was
invited. Both international participation and
the resource evaluation potential of the
program were emphasized.

The NSF Director's Review was held
April 2. Plans were generally positively
received. It is clear, however, that the
initintion of an EXPLORER program will
depend upon:

1. International cooperation.

2. U.s. interagency cooperation,
particularly with DOE and USGS.

3. A well-developed science program.

Concern was expressed that with the
inereased interest by various groups including
intergovernmental, governmental and others,
there must be assurance that the seientific
integrity of the EXPLORER program be
maintained. In order that this concern be
made known, the following resolution was
passed:

The JOIDES Executive Committee
recognizes that arrangements among and
within nations for the planning, management,
end conduct of the ocean margin geologieal
and geophysical program (GLOMAR
EXPLORER) are now under discussion. The
Committee urges that national representation
in the directing bodies continue to be from
the secientific groups most direetly con-
cerned with the program to insure the
seientifie integrity of the proposed efforts.

SITE SURVEY COMMITMENTS

Planning for CHALLENGER and

EXPLORER  drilling requires extensive
international regional geophysies and site
surveys, These operations have been difficult

to coordinate. Methods for seheduling ships
and collecting and distributing data vary in
different countries. Also, some of the data is
of a proprietary nature. This situstion makes
it difficult for the Site Survey Panel to
coordinate site SUrveys. * National
representatives were asked to keep the
JOIDES Site Survey Panel -informed of
planned and completed site surveys.




JOIDES QFFICE ROTATION

The JOIDES Office will rotate in July,
19846, Following the established rotation
(EXCOM minutes of June, 1875), the next two
institutions to receive the JOIDES Office will
be 810 and Miemi in that order. When the
EXPLORER program begins, a new seguence
and/or management program will  be
considered.

BAFETY PANEL REVIEW

A memorandum from the Chairman of
the Bafety Paneal to the Chairman of the
Executive Commitiee was distributed and
several problems were addressed.

The EXCOM endorsed the following
Safaty Panel recommendations as put forth in
the SBafety Panel Memorandum:

. That the Safety FPanel be

expanded in size as indicated,

2. That the Safety Panel's review
procedures be initiated before site
specific surveys are undertaken,

3. That changes in the Safety Panel's

firal site review process be
approved  with the following
provisions:

a) As soon a5 an  updeted

Safety Manual is provided by
the Safety Penel it will be
disseminated.
b.}  Negotiate with SIO over the
desirabitity/ feasibility of
Cruise Operstions Manager
being present at Safety
review meetings.

4. That the Chairman of the Safety
Panel be invited to next EXCOM
meeting to diseuss changes in the
Panel's mendate and the safety
matters.

The EXCOM commended the Safety
Panel for its excellent performance to date
and the EXCOM resffirmed that the drilling

program  must  strietly adhere to the
recommendations of the Safety Panel
DRAFT REPORT
PLANNING COMMITTEE
5-8 Mareh, 1973--5.1.0.
This meeting of the Plannipg
- Committee was the annual meeting with

Panel Chairmen as guests.

e

REPORT FROM DSDP
L LEG 84

4. Beience Operations

Leg 64 was very sueccessful.
Three  different  areas  were

sampled.

t. The ocean-continent
transition. Highly
weathered granites in &
deep water anvironment
which had undergone
subseguent subsgidence
histary were recovered
at Site 476. The oldest

sediments were lower
Pliccene/upper

Miocene. The  oldest
sediment at 474 was

early Pliocene overlying

basalt pillow lawvas.
Metaconglomerates
were  recovered from
475,

2. Guaymass  Basin  Active
Rift. The high
sedimentation rate at
the spreading center
caused  sill injection
rather than pillow
basalt formation.

3. Cumaymps  Slepe. The
hvdraulic piston  corer
was used, and varved

diatomacemis sediments
were recovered.

B. Hydraulie Piston Core (HPC-15)

The success of the DEDP
nydraulic piston eorer (HPC-1%)
was acelgimed. This WAaS
developed at DSDP primarily by
M. Storms and operated on Leg 64
by D. Cammeron. Information
about the HPC-15 was
distributed. It is eapable of
recovering up to 200 m of
relatively undisturbed sediment in
4.4 m length, 2 1/2 inch diameter
eores, using the standard
.CHALLENGER plastic ceore liner,
and can penetrate sediments with
sheer strengths in excess of 1,000
F/em . It was suggested that the
HPC-15 might be suceessfully
itilizad on the BEAPROBE.

Some of the piston ecores

were displayed. The most




immediately useful addition to the
corer would be an orienting
device, Serocki  thought this
would probably be feasible.

An  ad hoe committee
consisting of H. Schroeder, T.
Moore, W. Reidel, K. Kelts, and
D. Moore was formed shortly
after the conclusion of Leg 64 to
diseuss:

1. Sampling
which are necessary to
preserve the varved
laminae.

2. Distribution policy.

A person working with A,
Suttle at U. Texas, Dallas, has
made 1-,5 cm thick slabs from
other cores leaving most-of the
core intact. The magnetics and
detaited studies of the laminae
could all be done from the first
slab. Cross radiographs  and
continuous strip photographs will

be taken of the split cores. The
committee will review individual
requests, but the distribution

authority will remain with NSF.

The widespread interest in
hydraulic piston eoring was
evidenced by the many and varied
proposals for its use submitted by
panel chairmen and PCOM
members. The HPC-15 will be
used in the Costa Rica Rift area.
It contains a pressure relief valve
which  should insure  against
damage in the event that
clathrates are encountered and
start to generate high pgas
pressures on deck.

A letter proposal from J.
Hays, N, Opdyke, J. Imbrie, W.
Broecker, W. Ruddiman, A.
Melntyre, end R. Heath was
distributed. To fully evaluate the
value of the hydraulic piston
corer, they recommend that it be
tested in an aream _of known
stratigraphy. They propose that
three parallel 100m staggered
sections be drilled in the
Caribbean, near Site 154, when
the CHALLENGER is in transit
between Legs 69 and 70. This
proposal will be discussed and
decided upon at the July PCOM
meeting.
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procedures .

. LEG 65

Leg 65 drilled several holes at GCA-1,
Site 482. Two single bit holes penetrated
besement. After penetrating 92m of basalt
at 482B, the pipe stuck, and the hole had to
be terminated. Hole 482C encountered a 193
m thick =zone of dolomite above basalt,
penetrated basement, was logped, and the
H.I.G. seismometer was suceessfully
deployed. The basalts appear fresh with an
increasing grade of hydrothermal alteration
eastward from 482B to 482C. Hole 482D was
started 100 m east of Hole 482C. A reentry
was attempted but the econe and ceasing
wouldn't jet in; a second attempt tipped the
cone over. The ship then moved to GCA-3
(483). The hole was drilled to & subbottom
depth of 257 m with good recovery. GCA-11
(484) was drilled on a small magnetic diapir in
the Tamayo Fracture Zone. Cone and casing
were set for a reentry, but a failure of the
resistor caused the ship to move at a eritieal
period during the reentry and the hcle was
lost. A mirror image site to GCA-1 (485) was
attempted.

At site 4854, 331 m subbottom were
penetrated and the OSE was successfully
completed.

L. MINI-LEG
The idea of & mini leg to run the
various geophysical and downhole

experiments was conceived during Lep 64.
An oil leak in the thruster required an
emergency return to the shipyard for repairs
causing the loss of 10 days, and shortening
both Legs 64 and 65. Five experiments were
being planned:

l. The Soviet downhole
magnetometer,

2. The Oblique Seismic Experiment
(OSE),

3. A hydrofracture experiment,
4, A resistivity experiment, and
5. The H.LG. downhole seismometer.

It was decided to accommodate the
first four of these experiments in a single
"mini" leg between Legs 65 and 66. However,
because of time constraints on the shooting
ship, the OSE aided by the R/V KONA KOEKI
was done at the end of Leg 65, leaving three
experiments to be accommoedated,

The requirements for the remaining
experiments were discussed. The
hydrofracture experiment can be done in



two steges, starting with a feasibility stage
to test the. Lynes packer. This does not
require a deep or re-entry hole. The
complete experiment could require viewing
the fractures with a downhole televiewer, and
does require a re-entry hole. The
hydrofracture experiment is not compatable
with other downhole experiments. The
fracturing may collapse the hole. The deeper
the hole used for the resistivity experiment,
the more information that can be gathered.

. On 5 March the Planning Committee
decided the downhole experiments were
sufficiently important, that to insure their
success, the mini leg should be 10 days instead
of the initially scheduled six.

On 7 March DSDP received word that
the Mexican government was no longer
granting or extending permission for research
vessels to operate in their waters. The
CHALLENGER had permission to operate
only until the end of April. The chances of
getting an extension were questionable, and
the results of an extension request would not
be known until very late. If the extension
request was denied, Leg 66 would be reduced
to 30 days. In light of this new development,
the PCOM  decided to perform the
experiments at EP-1 at the beginning of Leg
68, with a ferry boat staff transfer there.

Generally spesking, the cost of the

ferry boat should be borne by the
experimenters. The NSF program plan
requires that DSDP not spend money on

experiments other than drilling. This policy
and the role of ancillary science will be
discussed at the July PCOM meeting.

STATUS OF PLANS THROUGH &9
L LEG 66

Leg 66 will drill two transeets across
the Oaxaca Trench. This margin is
characterized by & narrow shelf underlain by
continental crust, a 10 km ocean-continent
transition zone, and a steep, narrow slope
underlain by oceenic crust. Several proposed
sites had to be moved or had penetration
restrictions placed on them by the Safety
Panel.

No downhole experiments are planned.

. LEG 67

Leg 67 plans to drill a transeet off
Guatamala, The co-chiefs endorse the
emplacement of the H.L.G,
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seismometer during Leg 67, ‘possibly utilizing
a shuttle ship to transfer staff.

IIl. LEGS 68-69

These two legs are scheduled for the
Costa Rica Rift (68) and Galapagos Mounds
Area (69). Sites were approved by the Safety
Panel, although some with limited
penetration. A group of alternative sites
for Leg 69 and EP-1 will be reviewed at the
next Safety Panel Meeting. If problems are
encountered with drilling in the mounds area,
drilling will also be attempted N and S of the
mounds. If 68 drills a good hole, 69 will log it
once its temperature has equilibrated
(probably several weeks lag time).

Downhole experiments are an integral
part of Legs 68/69. The hydrofracture
experiment is planned for two and possibly
three different sites. The "mini-leg" portion
of Leg 68 was previously discussed . The OSE
is planned again on Leg 69. R. von Herzen, a
Leg 69 co-chief, has been in contact with
seientists  involved with the Galapagos
submersible program. Two transponders have
been deployed in the mounds area, It is hoped
that the CHALLENGER drilling can be
coordinated with the transponder location.

SOUTH ATLANTIC PLANS
L LEG 70—MID-ATLANTIC RIDGE

OCP objectives are being met. Al
sites will be within the same crustal segment
between two transform fault zones. The sites
are planned systematically to yield crustal,
spreading rate, and paleoenvironmental
information.

1L LEG 72—ANGOLA BASIN

Site II-I in the Cape Basin had been
proposed to study the Cretacecus anoxic
event, but it was discovered that the anoxic
sediments may be missing at that site,
Accordingly, Site I-5 in the Angola Basin has
been substituted for Site I-1.

m. SOUTH ATLANTIC SITE SURVEYS

Texas (MSI) will do the site surveving
for the Mid-Atlantie Ridge (SA-IV) and
Angola Basin sites, and probably the Cape
Basin Site SA-III, 2. The Walvis Ridge sites
will be surveyed by the Un. of Cape Town's
ship the THOMAS DAVIE.




STATUS OF ENGINEERING STUDIES
I. INTRODUCTION

C. Hocott, Chairman of the NRC
Engineering Study, reviewed the Committee's
progress.. They were charged with examining
the engineering considerations for drilling
into the deep ocean for scientifie purposes.

An interim report, "Engineering for
Deep Sea Drilling for Scientific Purposes,”
was issued and is available from the Marine
Board, Assembly of Engineering, NRC, 2101
Constitution Avenue, Washington, D.C.
20418. A final report will be issued in the fall.

I ENGINEERING SUMMARY

A. Platform Considerations

The NCR study shows that

the EXPLORER is the logical
platform choice, pending
information on operational
performance.
B. Drilling Technology

This subject has received
the major thrust of the
committee's attention,
particularly riser and well
control. Specifications requested

for EXPLORER drilling represent
state of the art (but not state of
practice} technology. Therefore,
although there are no
technological barriers to the
requests, cost overruns and time
slippages are inevitable.
Presently only three wells have
been drilled deeper than 4,000 ft.
There is also the question of using
a bouyant vs. a nonbouyant riser,
with the former being generally
more favorably viewed. Coring
considerations have not been fully
investigated.

C. Engineering Systems Management

A full year
engineering planning should be
done well in advance of the
EXPLORER program to correlate
it with the scientific program.
This involves items such as
technology development and
program planning, management,
and operations. Previous tech-

' nical assessments have devoted
more effort to hardware and
development of drilling systems
than to systems engineering.

of systems

37

D. Safety and Environmental

Considerations

Safety hazards and
environmental risks have been
considered insofar as these could
pose mejor threats to the
proposed  program. Estimating
these risks depends to some
extent upon program plans. In
this light, more evaluation needs
to be done in the areas of well

control and well structure,
consisting of risers, wellheads,
blowout preventers, and
instrumentation.

E. . Geophysieal Survey Considerations

Geophysical investigations
would be required to detect
faulted and overpressured areas.
The physical characteristics of
the ocean floor are importent for
the success of the deep riser. The
engineering systems meanager
would wuse seismic profiles to
determine drilling specifications,
e.g. where to set pipe and width
of drill string.

118 DISCUSSION

After Hocott's description of the NRC
committee's work, discussion developed
among PCOM, Panel Chairmen, DSDP, and
Donhaiser Marine, Ine. The need for
engineering and seientifie planning to go hand
in hand was emphasized., Some points raised
in the diseussion follow.

Station-keeping tests are currently
underway by Donhaiser Marine, Inc.

The riser is sensitive to water
currents. The strengths of the currents

should be known, toe make sure that the riser
can withstand current induced stresses.

The EXPLORER will receive Class A
ice strengthening, which is for floating ice.
This would be for riserless drilling, since the
problems involved in setting a riser in an ice
environment make it very risky.

The possibility of using a limited or
shorter riser for some of the early drilling
planned for the Pacific was discussed.



STATUS OF PROGRAM PLANNING, FY '80+

L.

EXPLORER ENGINEERING REVIEW
AND RISER TECHNOLOGY

A. Planning Chart

Heirtzler drew a 1978-89
general planning chart including

timing for site surveys,
CHALLENGER use, EXPLORER
engineering, EXPLORER

operations, and environmental
studies. Copies of last vyear's
(1978) Director's Review Plan
were distributed to those who had
not received it.

B. EXPLORER Engineering

Until  certain  engineering
problems are resolved, it is not
known whether EXPLORER ecould
start riserless drilling in late 1982
or early 1983.

To begin an EXPLORER
program in late 1982 or early
1983, the following schedule
should be fellowed:

1. During FY '80,
EXPLORER design and
engineering analysis

should be completed.

2. Securing the contracts
for the engineering
design of the riser and
vessel conversion.

a. Engineering for the
conversion should
take approximately
one year, and go
out for bid in
QOctober, 1980.

b. Unless there is a

large price
discrepancy

between East and
West coast
shipyards, the
conversion will

probably take place
on the West coast.
+  Beecause of
EXPLORER's draft
and beam, it can be
accommodated by

only a few
shipyards. It is
anticipated that

contracts will be
let in early 1981,
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¢. DMI estimates that
the complete
nonriser
EXPLORER conversi
on, including super
drilling, long sea
duration,
high-latitude
capabilities, and
capacity to  stow
risers in excess of
12,000 feet
(3600 m)} should
take approximately
16 months. If the
conversion begins
in early FY 1981,
it should be
completed in early
CY 1982, and sea
trials finished by
mid to late CY
1982,

C. Riser Teehnology

1. Although a 12,000 foot
(3600 m) riser is technically
possible, many of the cost and risk
factors have not been worked
out. The very earliest such a riser
could be anticipated would be late
1983 to early 1984, If funding and
enough lead time were available,
the EXPLORER ecould be equipped
with a limited riser (4,000-6,000
ft.} as soon as she comes on line.
Different riser designs are used
for different water depths, and it
is not =& simple matter of
extension. In  addition, the
dynamies of the riser system must
take into account the effects of
the vessel on the riser and vice
versa, current profiles, surface
current velocities, and wind and
wave characteristies. The
information is needed to establish
operating limits, stationkeeping
abilities, and down time. DSDP
questioned the lead time and
availabiity of such a riser. DMI
felt that it might be best to have
a year of riserless drilling as part
of the initial shakedown.

2. The dollar cost per unit
of science was discussed. Risers
cost  approximately $1,000 per
foot, Therefore a 4,000 foot riser
would cost $4 M. Added




on to this would be the cost of a
compiete BOF and well system,
mud system maintenance, and
expanded erew., Operating costs
would run wmore than 50% higher
with

a riser.

. 1981-1963 CHALLENGER PLAN

In light of the 1-2 year hiatus in
drilling between the end of the 1879-81
CHALLENGER extension and estimated
beginning of the EXPLORER program, the
PCOM decided 1o prepare a  1981-83
proposel. The outline of this will be
submitted with the Director’s Review, The
proposed extension will incinde use of the
hydraulic  pisten  corer, studies of the
geochemical boundary in the
Atlantie, drilling the Barbados Trench, and
other important problems requiring
CHALLENGER drilling.

PANEL REPORTS
I GENERAL

Heirtzler went over items that panel

chairmen should be aware of, including
mandates, and distinguishing the
responsibilities of regular and  exoffieio
members.
1L MINUTES

Communication between pahels,
working groups, and committees was
diseussed. Panel nminutes should be

distributed shortly after the meeting, to
members of the panel, all panel chairmen,
and the PCOM. The JOIDES Office will
assist in this distribution. PCOM Minutes will
be distributed in drait form 1w POOM,
EXCOM, and Pane! Chairmen. EXCOWN draft
minutes are now distributed to EXCOM and
PCOM. The EXCOM will be asked to expand
their distribution to inelude Panel Chairmen.

HILL MEETINGS

Panel meetings should be requested
3-1/2 ta 9 months in advance, The 3-1/2
months lower limit is necessary for Soviets to
attend. Meeting requests to the JOIDES
Office  should include dates, location,
attendees, and an agenda.

. PANEL REPORTS

A review of the status of esch panel
was given by the Panel Chairman or
representative. Details of panel activities
are given under Panel Reports elsewhere in
the JOIDES dournal.

were
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IPOT DATA BANK REPORT e 0.5,
‘taken

1. IPOD DATA BANK CATALOGS ff the
T™Om

IPOD  Data Bank catalogs 100

distributed for inspection. These ccnsiste,data
8-1/2 x 1t inch navigation plots of all the T
oo , o the
institutional site survey tracks underts be
during 1975-1978, and tabular listings of b
types of data archieved for each site fr v
both U.S., and non-ULS. institutions. 1o
navigation and underwav geophvsical o
collected during the cruise are in digitsl fol
in the IPOD Data Bank. It was asked that t
principal investigator for each survey |
listed. Dredge-haul data is not received ;t
the Data  Bank, therefore  dredgin®
information is not listed. These booklet?
could be used by investigators requesting data.‘;
HR 1POD DATA BANK PUBLICATIONS j

EXCOM requested the [POD Data
Bank to supply PCOM with a complete falio
mock up along with a dudget and rationale for
distribution. The IPOD Date Bank initially
investigated producing folios which would
cansist of an average of eight large {23" x
29"} maps per site giving navigation,
topography, magneties, gravity, sediment
isopach, ete. The printing costs for 1500
copies f{same number as LR.'S} would be
$2,600 with overhead.

instend of the individual site foliog
proposed initially, the 1IPOD Data Bank now
proposed that data be available in three
documents. The first part would consist of
Dats Benk Catalogs. The second part would
consist of an 8" x I site survey book listing
glt of the data for each site surveyed {an
estimated 20 pages/sitel. ¥ investipators
require maore detailed information, they could
request an azalid copy of the original which
would be reproduced at eost by the IPOD
Data Bank.

The PCOM recommended fo EXCOM
that 300-400 copies of the IPOD Data Books
be printed.

In keeping with the EXCOM reguest,
the PCOM reguested that the IPOPD Datn
Bank investigate the total cost to prepare,
produce, and distribute the site survey books
and recominend a rationale for distribution.
The IPOD Data ¥ank was asked fo prepars
this in time for the April EXCOM meeting.




DRAFT REPORT
INFORMATION HANDLING PANEL
9-11 January, 1979—Boulder

The THP met st Boulder to consider
the first steps in the sharing of data with the
National Geophysical and Solar Terrestrial
Data Center (NGSDC) of the Environmental
Datda and Information Service (EDIS) of
NOAA. Thne IHP expressed their pleasure
with the GRAPE eamputer work, the current
status of the quantitative data, and the
improved computer programs for data
manipulation. Dissatisfaction, however, was
expressed with staff cuthacks coupled with
contimuiing work on items which the THP has
given low priority. This has resulted in &
slowdown of some of the basic functions of
the Information Handling Group (IHG). The
HG's report to the IHP shows slow progress
on the paleoc data base and hard-rock dats
base. There is no index for ¥olumes 1-44 and
the IR errata volume has not been published.
The IHP reiterated that encading of the
seientifie deta bases is a task of highest
priority, At the present pace there is no
chanee of bringing the data bases up to date
by October, 1879, as recommended by the
PCOM,

At lenst as early as 1971, consideration
was given to the necessity of uitimately
placing the date in a national archive, In
November of that veer g representative from
NGDC attended an IHP meeting. 1t was
mutually agreed at that time, that there was
no reason to begin transfer of DSDP data to
NOBC. Haowever, it was agreed that IHP and
DSDP wouwld keep n close personal contact
with NODC. Sinee 1375 an NGSDC person has
been a regular member of IHP.

NGBDC will have the long-term
responsibility of stering and disseminating
DSDP data. Thix funetion will begin by
sharing those data files which are in good
shape,

Inasmuch as NGSDC now cerries the
GLOMAR CHALLENGER underway
geophysieal data, and that responses to
requests for these data relieve- some of the
work leoad from the IHG, the IHP recommends
the shearing of other DSDP dates files with
NGSDC. This sharing will be the first step
toward satisfying long-term archival
requirements.  Further, it will enhance the
value of the NGSDC total data set, inereese
the publicity abowt the availability of DSDP
data, and increase the user group of these
data. .
: The [HG3 will deeide, in conrference
vith NGSDC, which files ({e.g., cerbonate,
ain size) are sufficiently
afll ehecked and validated thet they may

wi
ave

e

on

be shared. This recommendstion is made
the spirit of increasing the availability m
usefuiness of the data to the seientifi®
community and with the understanding that
will not  detraet from DSDP  informatios
handling activities. ,

This means that there will be twg
parallel sources for some of the data. In
general, DSDP service is free (if not & large
search} and NGSDC charges for its service.
There wes no firm decision about how this
would be handled; probably new requests
would be referred to. NGSDC. Special
segrches, requiring the unique programs at
DBDP would, of necessity, have to be done by
1HG.

Another item of concern is that DSDP
will not be aware of data requestz snd the
research for which the data are requested.
NGSDC ean ask receivers of dats to inform
DSDP of its intended use,

Investigators  receiving DSDP data
should be requested to submit a brief
summary of the researeh in whieh the data
will be used. This will permit the inelusion of
data requests in the Keyword Index in the
Same manner &5 sample reguests,

It was &lso proposed that the DSDP
Keyword Index on fiche be advertised and
offered by NGSDC at cost, and be sent to
persons who request data as is now done to
those who reguest samples.

The IHP alse recommended that the
PCOM should engoursge all holders of site
survey data to submit such date (when not
protected by proprietary interests) to central
arehives as soon as praetical.

Last year the IHP encouraged the
transfer of the ecomplete DSDP dats base to
the U.S.S.H. The request is fo transfer the
material by leg. Tt will take considerable time
snd monev at DSDP to sort the data by leg
rather than to transmit property files. The
IHP feels that costs for this should not be
absorbed by the already short IHG budget.

The 11.8.5.H. also msked for means of
aocass io processed data or results from work
done outside of the striet confines of DSDP.
Seientist-to~geientist contaets must be used
for such data. DSDP personnel might help to
make such contaets but should not act as
broker in the transactions,

Beyond the area of dets transfer,
DSDP has also received a letter sugpesting an
exchange of softwere, data analysis results,
and publications about




software and data. The U.S.S.R. would make
comparative studies of DSDP data and
U.S.8.R. continental geology data. The IHP
will respond to his letter and stress the
importance of reciproeity.

Despite the various articles that have
described the availability of DSDP data, it
appears that  the general geological
community is still not aware that these data
are available for research studies.

The IHP recommends that the
paragraphs of the DSDP Sample Distribution
Policy referring to data availability should be
excised and rewritten as a separate section
relating to data availabiity and method of
distribution. This section should be published
in the Initial Reports with an equally
prominent heading as the Semple Distribution
Policy.

In addition, a statement of the status
of available data should be appended to each
leg report as it appears in GEOTIMES and a
similar  statement should be published
periodically in EOS and in other journals as
convenient.

The teehnique manual was discussed.
The THP holds that the changes which have
occurred in analytical technique are more
important than changes in data handling
procedures. It has been planned that the IHG
would append detailed descriptions of data
manipulation to each technique chapter of
the menual,

Conecern was expressed that a very

important part of DSDP data-—the
documentation of data-gathering and
data-processing techniques—is not readily

available to the scientific community. The
IHP urged that the SP4 proceed forcefully
with the completion and publication of the
techniques manual. As en interim messure,
DSDP staff will add references of the best
currently available explanations of techniques
to existing data-file documentation.

Work is ecompleted on the errata for IR
Volumes 1-34 and is ready for final review and
publication. The IHP recommends that an
informal booklet with this errata be published
immediately and a more formal publieation
be made after errata is collected through
Volumes 44,

The IHP asked the THG to estimate the
amount of work needed to collect and encode
site survey core data and relate
them to drill sites. For this work it would be
necessary to develop an equivaleney table for
all of the various
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designations that have been assigned to g
set. No more than a month's time was to be
spent on this estimate and no substantive
work was to proceed without Panel review.

The task would require about 26 work
weeks of e geologist’s time. In light of the
shortage of personnel at DSDP, the IHP
recommends that no action be taken.
Scientists desiring information on deep sea
cores taken within DSDP site survey areas
should obtain this information from the
NGSDC data files on cores,

There was a discussion about whether
the THG should keep a record of those users
who have received data so that updates eould
be automatically sent to them. The Panel
feels that this would be too great a task for
IHG at the present time and should not he
done. It would be reasonable to publish an
advertisement or flver from time to time
indicating what additional data have been
added and what corrections have been made.
Such information can be part of the status
report on available data,

Several suggestions were made
relative to additional services which eould be
provided by IHG. The one which elicited the
most discussion was the idem of tagging the
data with certain derived values (e.g.,
paleo-depth, paleolocation) using
alogerithms which  preduce commonly
accepted interpretations. It was even
considered that a cholee of several
interpretations might be offered,

The Panel feels that, at this time, IHG
cannot take on such a task. As indicated
earlier, the coneentration of effort must be
on the primary data bases. The IHP believes
that such derived data should be published by
the originator and that he/she should make
the necessary computer programs available to
others.

The Master Core Environment (MCE)
file is not up to date. The information in this

file (depths, locations, ete)) would be
necessary to develop any tagging of
paleo-interpretations. To bring this file

(which is, in a sense, another primary data
file) up to date will require about one month's
work. After that, each leg will require one or
two days' work. NGSDC may be able to assist
in this work.

The IHP recommends that the IHG
should provide software services beyond
routine DSDP activities only to the
extent that the resulting services do not
detract from the fulfillment of basie IHG
responsibilities and will



enhance the usefulness of the data bases for a
wide range of users. Implicit in the
performance of sueh software services is an
assumption that this software will be
immediately available to the entire scientifie
community.

DRAFT REPORT
OCEAN CRUST PANEL
26-28 Februery, 1979—Palo Alto, CA

PANEL REPORTS
L ACTIVE MARGIN PANEL

The AMP requested that the OCP
consider what type of drilling targets should
be planned to examine petrological, crustai,
and voleanclogical processes in  active
margins. The OCP recommended that the
group of Leg 59 and Leg 60 petrologists, who
would be attending the Leg 60 post-cruise
meeting, prepare recommendations based on
their recent drilling experience.

I. SITE SURVEY PANEL

Working- groups desiring site surveys
are to present oral and written reports on
their specifications for site surveys,

DSDP IGNEOUS ROCK DATA FILE
I. DATA BASES

Five hard rock data files have been
established, They are visual deseriptions of
igneous rocks, thin-section deseriptions,
chemical analyses {minor elements), chemical
analyses (major elements), and paleomagnetic
measurements. Action on the isotopic ratios
and geologic ages files has been postponed.

The panel recommended that future
contributors to the data files send their data
to DSDP on punch cards to relieve the
workload on the Ignecus Rocks Data Base
group at DSDP.

il. LABELLING PROCEDURE
IGNEOUS ROCKS

FOR

Shipboard  ignheous  rock
procedures were reviewed. oCcP
recommended that DSDP investigate the
purchase of numerically ordered pre-printed
labels, which would shorten the time for

labelling considerably.

labelling
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1I. HOT AIR DRYING

Additional comments on hot-air drying
of igneous rocks on the CHALLENGER were
considered. Letters on the subject were read
to the panel. OCP insists that hot-air drying
must stop and recommends that DSDP
conduct a test to see whether using the
hot-air driers on shrink tubing will affeet
rock magnetic properties.

1979-1981 DRILLING PROGRAM
L. SOUTH ATLANTIC

The OCP received a background
deeument on the composition of basalts from
the Mid-Atlantie and Welvis Ridges.

MAR basalts near the proposed
Miocene and younger transect have MORB
characteristies. Data from Walvis Ridge and
Sao Paulo Ridge-Rio Grande Rise are sparse,
but trends look alkalie. Results from Tristan
de Cunha, appear to reflect what may be a
pristine undepleted mantle source never
before tapped (one of few oceanie islands to
show no depletion in radioactive elements).
A recent Seabeam-Gloria survey of Walvis
Ridge west of Valdivia Bank showed,
surprisingly, neither "fraeture-zone" nor
"ridge-crest” trends. Instead, topography was
ecomplex and thickly sedimented.

QCP reiterates its interest in
basement penetration at all targets in the
South Atlantie, and urges that these Legs
have adequate staffing for petrology. A
document will be prepared discussing the
significance of the Walvis Ridge problem
based on Tristan de Cunha data.

I PROPOSED NORTH
GEQCHEMICAL TRANSECT

ATLANTIC

Information "relating to the proposed
N. Atlantic geochemical provinces drilling
was presented. The OCP re-affirmed the
desirability of completing its original
transect by drilling in survey areas AT-3 and
AT-4, It was alse decided that to
complement the E-W traverse, a north-south
transect was needed on approximately 60 to
70 m.y. old crust. A series of holes starting
at 10°N and ending at 40°N was endorsed with
specific locations awaiting better
geochemical vs. geographic location data. A
doeument outlining the known geography of
the less depleted N, Atlantic province will be
prepared for the next meeting to serve as a
basis for site selection.
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III. Plans for Legs 68 and 69

Results of the Costa Riea Rift survey
were presented. Targets were selected in an
area of uniform heat flow on crust of latest
Miocene age, and in an area north of there on
younger crust with seattered heat flow. The
two regions’appear to reflect the transition
from a convective ecirculation pattern of sea
water in the crust (scattered heat flowh
Several additional targets were mentioned.

The problem of the mounds as viewed
by Leg 54 scientists was summarized. It was
recommended that a reference sediment
section be drilled away from the mounds to
the east, or at the mirror image location 22
km N of the Galapagos Rift, The problem of
back-up sites was considered at length.
General approval was given for using Leg 69
targets as back ups for Leg 68 and
vice-versa. (See Fig. 6 for present site
locations.) It was also recommended that Leg
69 back up sites include:

1.  An ares of high heat flow north of
the Galapagos Rift for reentry.

2. Other areas of high heat flow.

3. Additional single bit targets in the
mounds.

Additional back-up targets on the
Carnegie Ridge and in the Ecuador Fracture
Zone were also discussed.

Plans for downhole experiments 01:1
Legs 68 and 69 were reviewed.,
GEOTHERMAL WORKING GROUP

The Chairman of the Geothermal

Working Group recommended that the the
Geothermal Working Group, its  work

complete, disband. The OCP thanked the
chairman and approved his proposal. The
OCP feels, however, that many GWG
programs, especiglly the emphasis on
downhole instrumentation, be applied in
future deep crustal holes and holes drilled
under the =eegis of other panels. The

Downhole Measurements Panel should assume
more responsibility here.

L CONSIDERATION OF LONG-RANGE
DRILLING PROPOSAL

Targets for LTP-l, the deep reentry
target in the Pacific were discussed. It was
recommended that the target be moved to
the North Pacific for the following reasons:
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1. The South Pacific (previous
target) has thin sediments, poorly
defined anomalies, a ridge-crest
jump complication, and would
have to be operated from Tahiti, a
formidable undertaking for
GLOMAR EXPLORER.

2. The North
turbidite

has distal
sufficient

Pacific
muds of
thickness, good surveys, and
sufficiently high paleoclatitude.
Weather will not be much of a
factor with GLOMAR
EXPLORER, and wouldn't be any
worse than the closest reasonable
South Pacific target. In the North
Pacifie, logistics will be from the
west coast. A tentative target at
141°W, 469N was approved by the
OCP.

II. ATLANTIC
PROPOSAL

FRACTURE ZONE

A proposal to drill the Romanche
Fracture Zone was considered. The panel
appreciated the proposal, but f{eels that a
drilling program can only follow a program of

detailed near-bottom observations and
geophysical measurements.
DRAFT REPORT
ACTIVE MARGIN PANEL
25-27 January, 1979—58.1.0.
I. PROGRAM STATUS (Results and Plans)

The new hydraulic piston corer was
suecessfully used on Leg 64. Eightv to 90%
recovery of 180 m of undisturbed varved
sediments was achieved. The HPC may be
used to increase recovery in unconsolidated
zones of active margins.

Riser length on the EXPLORER may
be extended to 5.5 km, and riser with BOP
may be extended to 4 km because of greater
ship stability than anticipated.

1. CARIBBEAN INTERESTS®
A. Barbados Trench

The Caribbean Working
Group, reflecting passive margin
interests, has given a low priority
to drilling seaward of the
Barbados Trench. This is an
important AMP target. IPOD
drilling has so far failed to
penetrate a M"classie' accretionary
prism or a mega-shear zone and
here, both of these objectives are
within CHALLENGER drillstring




length, The Barbados sites are
very attractive in being on an
intra-oceanic arc with a
well-developed accretionary
prism. Trench and deep ocean
sediment flowing north from
South  America is mainly a

turbidite whereas material on the
slope is mainly ooze and are
derived eclastics, The deep ocean
sediment is unusually thick to be
associated with an intra-oceanic
arc and if sccreted, it should give
an expanded chronologic record of
are related events. This transect
is considered to rank in
importance with first drilling of
magnetic anomalies.

Yukatan Basin

The Yukatan Basin (CAR-T)
site is also an important priority
of the AMP. This site should
provide reference data needed to
decipher the complex evolution of
rotating  micro-plates in the
middle Ameriea region.

Il REVIEW OF AMP OBJECTIVES

A,

Structural Evolution of the

Foreare Region

The tectonic structure of
the forearc region must reflect
the first-order effects of plate
convergence such as the shear
along the thrust zone separating
one plate from the other, the
transfer of ocesnic material from
the lower plate to the upper’plate,
and metamorphism.
CHALLENGER drilling has not
yvet sampled material that clearly
came from the oceanic plate and
was accreted to the continent, nor
has the megathrust between the
plates been penetrated. Drilling
has demonstrated that the
spectrum of possible structures is
broader than expected. Thus, it is
necessary to sample and study
representatives of major arc types
from intra-cceanic (Mariana)
through  intermediate  marginal
ares (Japan) to continental types
(Peru-Chile)} to define the scope
of structural variation in the
forearc. Key structural targets
for foreare drilling include the
thrust zone
between imbricate

plates,
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B.

thrust slices that form inclined
reflectors  within  aceretionary
prisms, and the basement
substratum of the forearc belt
where gaeeretion is minor.

Sedimentary Sequences in Modern
Trench and Deep Foreare Basins

Sedimentary environments
interpreted from the studvy of
exposed rocks that were once

deposited along ancient active
margins are important to the
fundamental knowledge of large
parts of the continents. However,
many of the criteria for
interpretations of environments
have yet to be grounded by study
of modern analogies. Modern
trench and deep foreare sequences
are  commonly buried below
Holocene sediment that is not
easily penetrated by standard
oceanographic sampling
techniques, Sampling of these
sequences requires drilling.

Three mein settings should
be sampled by drilling:

1.  Trenches.
2. Slope aprons.

3. Foreare basins in deep
- water.

The sediment that fills the
exis of some trenches is inferred
to have a distinet lateral facies
pattern and vertical sequence.

This fill may represent an
important part of the material
incorporated in the accretionary
prism of the continental slope.
The study of undeformed trench
fil is needed to interpret
deformed samples from the slope
and to establish whether there are
criteria that distinguish trenech
deposits in ancient margins.

The slopes of some trenches
have sediment aprons which may
become involved in the process of
accretion or margin deformation.
Slope sediments are found in
outerops of deformed rock from

ancient margins but they are
diffieult to distinguish from
trench or foreare basin




deposits. Appropriate selection of
sites on trench slopes can provide
tests of wvarious kinds of slope
sediment.

Some forearc basins on the
continental shelves of convergent
margins are thought to first have
formed on the trenech lower slope
and then have been uplifted to
their present depths. Others may
contain shoaling upward sequences
that record basin filling. The
succession of facies developed at
various water depths can be
studied in drill cores. In addition,
the sediment sequence should
contain a record of the rocks
exposed on the are and a history
of wvoleanism. Studv of the
detritus preserved within forearc
basins may be one of the most
efficient  ways to  chroniele
time-dependent trends in the
geologic  evolution of active
margins.

Evolution of Collision Margins

Collision margins may be
the  tectonic environment of
obduetion, an inferred tectcnic
process that provides subaerial
exposure of the rocks from
ancient convergent meargins. The
magnitude of vertical motion that
brings rocks from 20 to 40 km in
the earth and exposes them on the
surface is difficult to place into a

tectonic system that is
dominantly driven by horizontal
tectonic forees. This has

prompted the debate about the
origin of ophiolitic sequences,
which centers about their origin
as oceanic erust or parts of a
backarce sequence. In  other
instances, ocean closure  has
drawn a passive margin against,
and partly beneath an active
margin.

Here drilling can establish
the nature of the evolving
structure that represents the
nacent stages of a mountain belt.

Evolution of Island Are Magmatism

The aerial exposures of
island are roek reveal only part,
and generally the latter part, of
the sequence of
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island  are magmatism. To
recover rock in an intermediate or
earlv stage of are evolution
requires drill sampling on the
outer parts of the forearc area,
The sequence of forearc sediment
may also contain a history of arc
magmatism. The petrology of
island are rock must somehow be

related to rates of
subduetion, the composition of
incoming  materials, migration

paths whether through econtinental
or uplifted oceaniec ecrust, and
associated backare processes,
Island arc magmatism may involve
progesses leading to the
development of metallogenic ore
deposits.

Evolution and Origin of Backare
Basins :

It has been assumed that
backare basins of the north and
west Pacific originate from plate
convergence along active margins
because they are found adjacent
to the magmatic are, but just how
they are linked to the process of
convergence is not known. Two
modes of origin should be tested:

1.) Backare spreading akin to
mid-ocean spreading.

2.) Entrapment of oceanic crust
bv formation of an island
are.

The origin of the Philippine
Sea” by spreading has been
confirmed by IPOD drilling in
1978. However, this should now be
tested in a proposed spreading
backare basin with thick sediment
like the Sea of Japan, where a
record of evolution is preserved in
the sediment fill. The origin by
entrapment is less certain since it
has been proposed from .studies
based largely on geophysics. It is
likely that this mode of origin will
not - be established with any
greater certainty until roeks of
the basement have been sampled
and dated.

Site Selection Recommendations

In light of the discussion of
AMP objectives, the following
specific recommendations were
made:




1. Sedimentation across active
margins be made. a specific
objective of the AMP, with
emphasis  on the deep
foreare basins. The
objective is to look at facies
and sequences in a variety
of modern environments to
see if distinctive criteria
can be found that will aid in
interpretation of rocks from
ancient margins.

2. Studies of igneous and
metamorphic rock in the are
and forearc regions be
emphasized. This might be
accomplished by sampling
intra-oceanic ares in various
stages of evolution.
Concentrated sampling
should be done in &
well-controlled area rather
than  sampling from a
variety of areas.

3 Metamorphic
island arc
emphasized.

processes in
areas be

4, Knowledge of backarc basins
is important but it has
progressed farther than
other original AMP
objectives  through recent
IPOD  drilling.  Therefore,
this objective now has a
lesser priority than it had
previously, The Sea of
Japan backare drilling is
retained as =& high-priority
target  because of its
additional importance  in
interpreting the Japan
Trench transect. The Bering
Sea is also an area where
sampling will achieve more
than just a backare
objective,

v. SUMMARIES OF CURRENT RESULTS
IN PRIMARY AMP AREAS

A.

Review of mid-America data
brought out the desirability of

staying out of a  possible
transverse fracture of f
Guatemala. Off Qaxaca it was

noted that the age and volume of
accereted material may help
interpretation of possible crustal
disposal, or transforming of e
large pert of the continent
northward.

The extensive data base and
proposed sites selected by the
Japanese IPOD group were
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presented for the Sea of Jepan
program.

Advanced processing and
interpretation of  multichannel
data off Peru and Ecuador were
reviewed, A zone of transition
from rocks with  continental
affinities to rocks with oceanic
affinities was outlined as a
critical sampling target.

Focus of a future Mariana
sampling program was placed in
the forearc area and also on the
lower slope of the trench where a
longer drill stem is required.

There seemed to be different
interpretations of data in the
Banda-Sunda area although
everyone agreed thet it is an
important area to investigate with
regard to eollision margins. A

working group chaired by
Audley-Charles and including
Karig and Dickinson ~ will be
formed. It will be reeommended
that an Indonesian-Philippine
super panel is needed for this
area. Coordination should be

established with the SEATAR
program. Many of the holes will
need to be drilled with a riser.

The New Hebrides are unique.
They are about 5 m,y, old in the
south and subduetion has been
initiated along a fracture zone.
Muech French data is  still
unpublished but the area appears
to be well covered by marine
geophysical data.

Oregon and Washington margins,
although worthy scientific
targets, are more of a target of
opportunity since they are near
the shakedown area for GLOMAR
EXPLORER.

A catalogue of problems in the
north Paecific that require drilling
to be solved was asassembled by
Dave Seholl and his colleagues.

The Omen area was added to the
list of target areas because it
presents a unique area to study an
cbducting ophiolite slab and the
controversy regarding the origin
of ophiolites might be settled.



V. EXPLORER PROGRAM

Three informal working groups have
formed in response to AMP consideration of
areas for GLOMAR EXPLORER type
drilling. One group in the U.S. has written a
document on the north Pacific. Two groups

in Great Britian have formed: one
considering the eastern Meditterranean
chaired by Prof. G. Kelling, and another

considering the Oman area chaired by Prof.
D. Whitbread. The AMP encourages these
panels to provide added expertise in
considering these important areas.

DRAFT REPORT
OCEAN PALEOENVIRONMENT PANEL
28-29 October, 1978—Toronto, Canade

1. REVIEW OF PAST ACTION ITEMS
A. Caribbean

OPP recommends a series of
sites to recover the
Neogene record where windows in
the basalt can be found. K. Hsu
and L. Premoli Silva will revise
site planning and receive input
from the AMP. Hsu will contaet
the Caribbean Working Group and
organize a meeting with the
objectives of recovering the
Neogene record and prebasalt
sediments. Hsu will keep the site
files up to date and will contact
SCP Chairman Benson with regard
to site seleetion objectives,

B. GEQTIMES Article

Lancelot has figures for the
article and will handle the
necessary redrafting.  Following
panel discussion, the manuseript
will be amended to emphasize the
need for Cretaceous and Cenozoie
sites in the Pacific after the
disappointing recovery on Legs 6l
and 62.

II. REPORT FROM SOUTHEAST
ATLANTIC WORKING GROUP

A. There are three major objectives
for this program:

L}  Mid-Cretaceous anoxie
events, drilling in the Cape
and Angola Basins (Sites SA
1-1, 3-1).

2.) -Oecean gradient study across
Walvis Ridge. A series of
single bit holes to basement.
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1.

Iv.

3.) Tertiary -oceanography.
Ridge transect (SA 1-2) plus
holes in Angola and Cape
Basins.

Seismic Surveying needs for these
areas was delineated.

1) In South Atlantic ridge
transeet, a good survey is
needed to locate sites in
same transform block and to
locate the Braarudosphaera
chalk near Leg 3, Site 17 and
trace the reflector into the
Angola Basin.

2.} Detailed’ seismie
stratigraphy is needed
across the Walvis Ridge to
identify the
Cretaceous-Tertiary
-boundary.

3.) Cape and Angola Basin sites
need detailed  surveying.
Sites are still undetermined
as the finel position will
depend on best recovery,
removed from terriginous
sources as far as possible,
and to satisfy the needs of
the OGP where possible.

PCOM RELATED ACTION ITEMS

A.

The OPP recommends that the
Co-Chiefs on each leg should be
charged with the responsibility of
making arrangements for grain
size and carbon carbonate
analyses while the DSDP sediment
lab is closed.

- The OPP endorses the value of the

Initial Reports in its present
format and urges the project to
retain this format following a

review of contribution
requirements and production
practices.

REVIEW OF RECENT LEG RESULTS

Leg 62

The panel discussed the
losses in QPP objectives in both
the Leg 61 and 62 programs.
These inciuded the Early
Cretacecus and Jurassic goals of
Leg 61 and both the Neogene
history of the Mid- Pacific and
the Gulf of Alaske on Leg 62.




OBJECTIVES
North Pacific

California Current Site,
Santa Lucia Bank

EPG Cape Mendocino,
gyre geography

Two offshore sites
remaining from
Leg 62 program

Three Guif of Alaska
sites remaining from
Leg 62 program

Hess Rise Neogene
cbjectives

Bering See Abyssal plain

Site 192 redrill for
Cenozoic objectives

Gulf of Alaska Margin

Bering Sea Margin

Shatsky Rise

Western Pacific

0Old crust in area South
of Japanese lineations
{Leg 61 objectives)

Samoa Gap (Tertiary)

Mariana Basin old erust

Atlantic Margin Program

Blake Plateau and sea
ward sites

Nova Scotian Margin

Indian Ocean

Somali Basin
Chile Rise, N. 500 8,

Agulhas Plateau

Site 249 Mesozoie record
Mediterranean
Mediterranean program

through evaporates
(endorse program)
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NEEDS

Site Survey

Site Survey
Site Survey

Site Survey

Regional and
Site Surveys

Regional and
Site Surveys

PMP

PMP

Regional and
Site Surveys

Regional and
Site Surveys

Site Survey

Site Survey

FUTURE OPP SCIENTIFIC OBJECTIVES

CHALLENGER

EXPLORER
W/0 RISER

X
With and
w/o Riser



B. Leg63

The QPP proposes that
logging be included and justified
in each original site proposal and
that any conflict of interest
between a decision to log or core
be resolved by the Co-chief
seientist  with regard to the
general objectives of the leg and
site. In addition, the OPP
recommends that the remainder
of Leg 63 be carefully evaluated
with regard to logging and coring
objectives. The panel regards the
logging of EP3, EP8, and GCY to
be of low priority and should be
seriously evaluated if it precludes
completing the site objectives.

V. REVIEW OF
PROGRAM

NORTH ATLANTIC

The panel discussed the need for a
continuous Cenozoic section for recovery of
Mesozoic sediments in the Roekall and
Labrador Sea areas, and Jurassic recovery off
the Morocean coast. .

Lancelot and Jenkyns will ccordinate
GOPP and PMP objectives in the North
Atlantie. Sarnthein will document Cenoczoic
sites off North Africa.

VL MESOZOIC PACIFIC PROGRAM

In view of the need for delineating the
future needs for Mesozoie programs, &
Mesozoic Working Group wes established to
work on programs in the Pacifie, Arctic and
Atlantie Oceans.

V. FUTURE
PROGRAMS

CHALLENGER-EXPLORER

The panel reviewed the needs for
future CHALLENGER and EXPLORER
programs and the needs for additional data
objectives were defined. (See table, page 49.)

DRAFT REPORT
POLLUTION PREVENTION
AND SAFETY PANEL
8-9 February, 1879—SIO

The JOIDES Safety Panel met to review
sites for Legs 66, 67, 68, and 69.

Recommend drill site be moved 1
km seaward along Line MZX-16 to
get off the antielinal structure.
Penetration limited to 760 m.

M-1b —

M-2a —

M-3a —

M-3b —

M-3c —

M-3d —

Approved., Penetration limited to

750 m.
Approved. Penetration limited to
500 m.
Approved. Penetration limited to

1,380 m. Al drilling precautions to
be observed.

Approved for drilling to a depth of
1,000 m with normal precautions.
If drilling proceeds beyond that
depth, extra precautions should be
taken in approaching the BSR, the
testing program using the Pressure
Core Barrel should be started, a
careful  hydrocerbon  monitoring
program should be followed for all
cores, and drilling should be
stopped immediately if:

(1) Cores obtained with the
Pressure Core Barrel confirm

the presence of methane
hydrate, or contained
measured volumes of gas

greater than 80 times the
volume of sediment; or

(2) the Pressure Core Barrel fails

to function, but regular
coring shows greater than
normal amounts of

hydrocarbons or indicates the
presence of methane hydrate;

or

(3) coring yields evidence of
hydrated gas, and bottom
hole temperatures and

pressures approach values at
which gas hydrates change to
free gas.

Move to Depth Point #690, Line
MX-16 for safer structural
position. Approved to depth of 600
m with normal preeautions. Extra
precautions should be exercised if
drilling proceeds below that depth,
and a testing program using the
Pressure Core Barrel should be
started. Drilling should be stopped
immediately if eny of the
conditions listed for M-3b are
encountered.

Approved to depth of 200 m with
normal precautions. Extra
precautions should be exercised if
drilling proceeds below that depth,
and a testing program using the
Pressure Core Barrel should be
started, Drilling should be stopped
immediately




if any of the conditions listed for
M-3b are encountered.

M~4a — Approved. Penetration to
single-bit destruetion unless
acoustic basement proves to be
sedimentary rock or abnormal
hydrocarbon indications are
encountered. In either event
drilling is to be stopped
immediately.

M-4b — Penetration to single-bit
destruetion with restrictions as
stated for M-4a.

M-4e — Penetration to single-bit
destruction with restrictions as
stated for M-4a.

M-4d — Penetration to single-bit
destruction with restrictions as
stated for M-4a.

M-58 — Move Site to SP #1950 on Line
MZX-13. Approved for re-entry with
penetration limited to 1,500 m,
unless abnormal amounts of
hydrocarbons have been
encountered. ‘

Leg 67

Sites G-lb, 2b, 2e, 4a, 5a, 6a, and 7a
were reviewed and approved as proposed; drill
to single-bit destruction. Sites G-3b, 9a, and
10a were approved by the JOIDES Safety
Panel, but were later disapproved by the SIO
Safety Panel.

Leg 68 {Costa Rica)
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CR~1—  Approved for re-entry;

and penetration limited to 1,000 m.

CR-la

CR-2 — Approved; penetration limited to
80t m. Approval also given to drill
at any point aloeng Seismic Line
2525 within 5 km of the approved
CR-2 location.

CR-3 — Approved; penetration to 800 m.-
Approval also given to drill at any
point along Seismic Line 2528
within 5 km of the approved CR-3
location.

CR-3a— Approved; penetration limited to,.
800 m.

CR-4 — Approved; penetration limited to
700 m. Approval also given

for drill at any point along Seismic
Line 2553 within 5 km of the
approved CR-4 location.

CR-5 — Approved;

800 m.

penetration limited to

Leg 69 (Galapagos)

Drilling approved for any sites within an
aresa bounded by:

0032'N-0938'N and
86C04'W-86010"W

Latitudes:
Lengitudes:

where sediment thickness is 100 m or less.
Approval also given for one re-entry site
where drilling conditions are found to be
satisfactory for this purpose. Normal drilling
procedures and normal abandonment
procedures are to be followed.

DRAFT REPORT
SOUTHEASTERN ATLANTIC WORKING
GROUP
10 January, 1979—Paris

This meeting was held to pinpeoint the
more exact location of the proposed
Southeastern Atlantic drill sites. An outline
of the sites in areas SA I, 1I, I, and IV was
presented.

Mid-Atlantic Ridge Sites

Discussions eclarified the faet that
planning has taken OCP interests into
account . All sites will be within the same

crustal segment between two transform fault
zones. Sites are planned systematically to
yield information of spreading rates and other
information useful to QCP,

Sites SA IV-1 and 3 will be drilled on
Anomalies 5, 5a, and ©5b as originally
planned. Sites IV-4, 5, 6, and 7 will be drilled
on Anomalies 13, 16, 18, and 21 (instead of 13,
18, 20, 21 as originelly planned). The minor
change is made to assure that a good late
Eoecene section is obtained to investigate the
significant paleoceanographical changes
during that time.

Angola Basin Sites and the Problem of the
Cretaceous Anoxic Events

It was suggested that the proposed
location of SA I-1 be shifted from 19925'S,
08C05'E (original) eastward to 19°10'S, 09930'E
{new). Seismiec profiles were studied. This
proposal was not accepted because:

1.  The new location was within 200
miles of the coast, and :

location would
1,800 m or

2. The new
drilling to

require
about




twice the time required to
drill the criginal location. The W.G. agreed
that the Site SA I-1 should be moved as far
east as possible if,

a. A location was more than 200
sea miles from the coast, and
if

b. The basement depth there is
less than 1,200 m. However,
there is no site-survey time
for reconnaissance surveys.
The site has to be decided
before site surveys begin. In
view of this fact, Site SA I-1
will remain in its original
location of 19925'S, 08905'E,
unless & location which meets
the two specifications is
around after a study of
existing profiles.

A new site, I-5 in the Angola Basin at
the mid-slope of the Walvis Ridge (psleodepth
2,000 m), was proposed to study the
mid-Cretaceous anoxic events. In light of the
OPP mandate to only consider alternate
locations, not additional proposals, it was
suggested that the new Site I-5 be drilled as
an alternate proposal to old site SA II-1.

Site 1III-1 was originally proposed
because it was thought to be the only place
where Aptian sediments in the Cape Basin
could be sampled at a basinal setting, The
Working Group reevaluated the position of
IMI-1, and came to the conclusion that the age
of the oceanic crust there is probably not
Aptian, but Lower Albian, even if the
anomalies are correctly identified. The only
sapropelic event there is the one dated at
Site 361 which ranged from Aptian to early
Albian; the Late Cretaceous event is probably
absent in the Cspe Basin. Even if the most
coptimum results are obtained, only a small
part of the sapropelic section would be
recovered, It is possible that the ecrust is
even younger than Lower Albian, and that the
objective is too deep to be reached with the
alloted time of 12-15 days of drilling.

The Working Group recommends that
Cape Basin Site III-l1 be dropped in favor of
new Angola Basin Site I-5. A written vote
will be taken from OPP members.

Walvis Ridge Sites

The
presented.
profile

Walvis Ridge traverse was
The posssibility of moving the
eastward to penetrate older
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crust was considered, However, no profiles
gre known to the esst which indicate the
same optimum situation necessary for
meeting the objectives. The site surveys will
probably be carried out by a South African
institution. New proposals, forthcoming
before the time of site-surveying will be
evaluated by Shackleton. If no new proposals
are satisfactory, the Walvis Ridge sites will
remain where they are. There was some
discussion if Site II-6 should be located a
little higher up toward to ridge to avoid

possible thick basinal turbidites, but a
reexamination of the profiles found no
particular ponding of turbidites at the

proposed location,

Multi-channe! seismie profiles of the
Walvis Ridge were presented. The presence
of reflectors within the Walvis Ridge
basement was noted. The W.G. members
agreed that the problem may be interesting,
but does not constitute a part of the OPP
objectives in the Walvis Ridge region. A
proposal to investigate the nature of
reflections within the basement should be
initisted by OCP or PMP. It wes also
mentioned that other regions with similar
reflectors might be better places to
investigate this problem.

Future Plans and Staffing

The Univ. of Texas (MSD) will do the site
surveying for the Mid-Atlantic Ridge (SA-IV)
and Angola Basin sites, and probably the Cape
Basin Site SA MI-2. They will start in
February, A South African group will do the
Walvis Ridge site surveying (SA II-, [-6).

The Mid-Atlantic SA-TV sites might be
drilled during Leg 70. The Walvis Ridge SA-II
and Cape Basin SA II-2 sites should be drilled
during Leg Tl, and the Angola Basin sites
{SA-L, 1, 2, and %) should be drilled during Leg
72.

Staffing recommendations were made
and sent to DSDP.

The working group will meet again in
early September. Site proponents for various
sites should prepare to meet with the Safety
Panel (PPSP) in October.

A
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NEWS ITEMS AND ERRATA

HYDRAULIC PISTON CORER (HPC-I5)
SYSTEM DESCRIPTION
L GENERAL

A protype piston corer has been

developed and tested successfully on Leg 64
in the Gulf of California. It is capable of
recovering undisturbed cores 14'7" (4.4 m) in
length and 2.5" (6.35 em) in diameter. The
piston corer is lowered and retrieved through
the drill string. Thus by repetitive cperation
in the same hole, high-quality cores may be
taken in 4.4 meter increments through the
unlithified interval.

These specifications summarize the
HPC ecapability. Details on equipment,
operation and a test report are included in
the following sections.

. PENETRATION LIMITS

The HPC has recovered a nearly
econtinuous  section totaling 152 m of
undisturbed laminated core at Site 480 in the
Gulf of California. Maximum shear strength
of the recovered material is about 1.02
tons/ft2 1000

54

g/em?), The system is designed for total
subbottom penetrations approaching 650 ft
(200 m).

m. BITS

A special 11,5" O.D. bit with a 3.6" core
throat opening is required. Coring with the
HPC must be discontinued when the
sediments become too indurated. The HPC
system is not designed for drilling and coring
in indurated material.

IV. CORE LINER -

Core is received in the standard sized
butyrate core liner.

V. OPERATIONS TIME

Wireline retrieval and lowering speeds

average 350 ft/min (110 m/min), This
compares with conventional wireline trip
times of approximately 500 ft/min (150

m/min). On-deck turnaround time is 20
minutes with a single barrel and actuation
time is approximately 15 minutes. Two HPC
barrels are available, Using both barrels in
an slternate fashion, the cycle times for a
10,000 ft (3,650 m) hole may be compared as’
follows:

HPC-15 (15' CORE)

CONVENTIONAL CORE
BARREL (30' CORE)

Free Fall Down Hole N/A
Wireline Time In
Actuation/Coring 15 min
Wireline Time Out
On-Deck Turnaround 5-10 min

75-80 min

NOTES/COMMENTS

25 min (140 ft/min)

30 min (320 ft/min)

20 min
20 min
13 min
20 min
_5 min

80 min

1 After approximately 10 runs, 2-3 hours on each barrel will be required to redress

major seal assemblies.

2. The HPC operation does require tripping the drill string to provide the proper
bottomhole assembly (BHA). The HPC is not compatible with the conventional

BHA.

3. Additional operational use under varying drill string length and weather conditions
is required to more adequately determine HPC capabilities and. areas for design
improvements. Designs for longer cores and improved seal performance are being
studied to improve the overall rate-of-advance of the HPC operation. On Leg 67
an attempt will be made to obtain oriented hydraulic piston cores.
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Institute for Geologi
Universitetet I Oslo
Postboks 1047

Blindern, Oslo 3
NORWAY

Tel: 46-6800, Ext, 9692

Dr. P, R. Vail

EXXON Production Company
P.O. Box 2189

Houston, TX 77001




Oecean Paleoenvironmant {(OPP)

Dr. ¥. Lancelat, Chairman
C.NE.X.0.

B.P, 107

Paris 16

FRANCE

Tel: 723-5528

Dr. Charles Adelseck (DSDP Rep.)
Deep Ses Drilling Project

Seripps Institution of Oceancgraphy
La Jolle, CA 92093

Tel: (714} 452-2750

Dr. W. H, Berger

Seripps Institution of Qceancgraphy
La Jolla, CA 92093

Tel: (714) 452-2750

Dr. Geoffrey Eglinton (OGP Rep.)
University of Bristel

School of Chemistry

Bristol B33 ITS

ENGLAND

Dr. Kemnneth Hsu

Geologisehes Institut der ET.H.
Sonneggstrasse 3

Zurich 6

SWITZERLAND

Tel: {01) 32-82-11, Ext. 2669

Dr. James C. Ingle
Department of Gealogy
Rtanford University
Stanford, CA 54383
Tel: {415) 487-2531

Dr. H. C. Jenkyns

Department of Geology and Mineratogy

University of Oxford
Parks Road

Oxford OX 1 3PR
ENGLAND

Tel:  (0885) 54511

Dr. James P. Kennett

University of Rhoda Island
Graduate School of Oceanography
Narrsgansett Bay Campus :
Kingston, R. 1. §288]

Tel: (401} 792-6216

Dr. Ted . Moore (Ex-officia)
Graduate School of Oceanography
University of Rhaode Island
Kingston, R. 1. 02881

Tel: {401} Y92-6178

Dr.Michael Sarnthein
{Alternate: Dr. Gerhard Einsele)
Geol.~Paleontol. Inst, der Univ. Kiel
23 Kiel, Olshansenstrasse 48/60
FEDERAL REPUBLIC OF GERMANY
{Geologisches Ingtitut
Sigwartstr. 10
7461 Tuebingen

FEDERAL REPUBLIC OF GERMANY)

Dr. N. J. Shackieton
University of Cambridge
Gowin Lahoratory

Free School Lane
Ceambridge, CBZ 3RS
ENGLAND

Tel: 0223-38381

Dr, W. V. Sliter

U. 8. Geclogical Survey

National Museum of Natural History
Room E-501

Washington, D.C, 22560

. Tel: 202) 343-3208

Dr. Y. Takayanagi
{Alternate: Dr. Hakuyu Okada)
Geol. and Paleont, Inst.
Tokohu University
Sendai
JAPAN
Tel: 0542-37-1 .
{Geaseience Inst., Shizuoka Univ.
Shizucke 422
JAPAN)

Dr, H. Thierstein

Scripps Institution of Qceanography
La Jolig, CA 92093

Tel: (714) 452-4646

De. P. P. Timofeey
(Alternete: Dr. I Murdmaa)
Institute of Geology
USSH Academy of Sciences
7 Pyzhevsky per
Mosaow ZH-17
1.3.58.R.
{Institute of Oeceanoclogy
USSR Academy of Sciences
22 Krasikoun Street
Moseow, 109387
U.8.5.R.)

" Dr. E. L. Winterer {Ex-officio}

Seripps Institution of Oceanography
La Jolig, CA 92093
Tel:  (714) 4522083




Organic Geochemistry (QGP)

Dr. Keith Kvenvolden, Chairman
U.8. Geological Survey

345 Middlefield Road

Menlo Park, CA 94025

Tel: (415) 323-8111, Ext. 2817

Dr. Mike Arthur (DSDP Rep.)

Deep Sea Drilling Project

Scripps Institution of QOceanography
La Jolta, CA 92093

Tel: (714) 452-3500

Dr. Earl W. Baker

Dean of Science

Florida Atlantic University
Boea Raton, FL 33431

Tel: (305) 395-5100, Ext. 2735

Mr. Geoffrey Eglinton (OPP Liaison)
University of Bristol

School of Chemistry

Briston BS8 ITS

ENGLAND

Dr. J. Gordon Erdman
Phillips Petroleum Company
Bartlesville, OK

Tel: (918) 336-6600

Dr. E. Galimov
{Alternate: Dr. E. Romankevich)
Institute of Geochemistry
USSR Academy of Sciences
47 a, Vorobiovskoe shosse
Moscow
V.S8.5.R.
(USSR Academy of Seciences
Inst. of Oceanology
22 Krasikoua Street
Moscow, 109387, U.5.8.R.)

Dr. John M. Hunt

Woods Hole Oceanographie Institution
Department of Chemistry

Woods Hole, MA' 02543

Tel: (617) 548-1400, Ext. 2562
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Dr. J. Kendrick

Shell Development Company
P.O. Box 481

Houston, TX 77001

Tel: (713) 663-2626

Dr. Bernd R. Simoneit
Institute of Geophysies and

Planetary Physics
University of California
Los Angeles, CA 90024
Tel: (213) 825-3331

Dr. B, Tissot

Institut Francais du Petrole
1 et 4, Avenue de Bois-Preau
B.P. 18

92502 Rueil Malmaison
FRANCE

Dr. Dietrich Welte
{Alternate: Dr. E. Degens)

Lehrstuhl fur Geologie, Geochemie, und
Lagerstatten des Erdolsun derKohle

Rhein-West. Techn. Hochschule

51 Aachen

FEDERAL REPUBLIC OF GERMANY
(Dept. Geologie, Univ. of Hamburg

Hamburg, GERMANY)

Dr. E. L. Winterer (Ex-officio)
Seripps Institution of Oceanography
La Jolla, CA 92093

Tel: (714) 452-2083




Pollution Prevention and Safety Panel {PPSP)

Dr. Louis E. Garrison, Chairman
U.8, Geological Survey
P.O. Box 6732
Corpus Christi, TX 7941l
Tel: (512) 888-3295
{512) B88-3294

Dr. George Claypool
(Alternate: Dr. Keith Kvenvolden)
U.8. Geological Survey
Branche of 0il and Gas Resources
Denver Federal Center
Denver, CO 80225
Tel: {303) 234-3561
{U.8. Geological Survey
Menlo Park, CA 94025
Tel: (415) 323-8U1, Ext. 2817

Dr. P. J. Fox (Ex-offieio, OCP sites only)
Department of Geological Seiences
SUNY—Albany

Albany, N.Y, 12222

Tel: (91.) 457-3974

Dr. H. Grant Goodell

Department of Environmental Sciences
University of Virginia

Charleottesville, VA 22901

Tel: (804) 924-7761, Ext. 219

Dr. Arthur E. Green

EXXON Production Research Laboratory
P.O. Box 2189

Houston, TX 77001

Tel: (713) 965-4172

Dr. J. R. Heirtzler (Ex-officio)
Department of Geology and Geophysics
Woods Hole QOceanographie Institution
Woods Hole, MA 02543

Tel: (617) 548-1400, Ext. 2828

Mr. J. Laherrere

Director, Dept. of Assistance Research
Total CFP—3% Quai A. Citroen

75739 Paris Cedex 15

FRANCE

Dr. Y. Lancelot {Ex-officio, OPP sites only)
C.NLE.X.0.

B.P. 107

Paris 16

FRANCE

Tel: 723-5528

i

Dr. Arthur E. Maxwell (Ex-officio)
Woods Hole Oceanographie Institution
Woods Hole, MA 02543

Tel: (617) 548-1400, Ext. 2250

Dr. Alfred Mayer-Gurr

Eichhaldestr, 79

DT7417 Urach

FEDERAL REPUBLIC OF GERMANY

Dr, R. Sheridan (Ex-officio, PMP sites only)
University of Delaware

Department of Geology

Newark, DE 1971

Tel: {302) 738-2569

Mr. G. D. Taylor

British Petroleum Company Ltd.
Britannic House/Moore Lane
London, EC2Y 9BU

ENGLAND

Dr. R. von Huene {(Ex-officio, AMP sites only)
U.8. Geological Survey

345 Middlefield Road

Menlo Park, CA 94025

Tel: (415) 323-8111

Dr. Stan White (DSDP Rep.)
Deep Sea Drilling Project, A-031
Seripps Institution of Oceanography
La Jolla, CA 92093
Tel: (714) 452-3524

(714) 452-3503 .



Sedimentary Petrology and Physical Properties ($P4)

Dr. A. Richards, Chairman
Marine Geotechnical Laboratory
Lehigh University, Building 17
Bethlehem, PA 18015

Tel: (215} 691-7000, Ext. 618

Dr. Richard Bennett

NOAA/AOML ]

15 Rickenbacker Causeway

Miami, FL 33149

Tel: {305) 361-3361, Ext. 318/318/320

Mr. Carl J. Frimann Clausen
c¢/o COWICONSULT
Teknikerbyen 45

2830 Virum

DENMARK

Dr. John Conolly

Era North America Ine.
200 Railroad Avenue
Greenwich, CT 06830
Tel: . (203) 622-9130

Dr. John W. Handin
Center for Tectonophysics
Texas A&M University
College Station, TX 77843
Tel: (713) 845-3251

Dr. George deVries Klein

Department of Geology

University of Dlinois

Urbana, IL 61801

Tel: (217) 333-3540 (message)
(217) 333-2076 (office)

Dr. I. N. McCave

School of Environmental Seiences
Univ. of East Anglia

Norwich NR4 7TJ

ENGLAND

Tel: (0603) 58161

Dr. F. Melieres
Laborateire de Geologie Dynamique
Universite Pierre et Marie Curie
75230 Paris Cedex 05
FRANCE
Tel: 336-2525, Ext. 5157

Dr. Ralph Moberly (Ex-officio)
Hawaii Institute of Geophysics
Univesity of Hawaii

2525 Correa Road

Honolulu, HI 96822

Tel: (B08) 948-8765

Dr. O. H. Pilkey
Department of Geology
Duke University ‘.
Durham, N.C. 27708

Tel: {919) 684-2206

Dr. Peter Rothe

Geopraphisches Institut der Universitat
Mannheim

Abteilung fur Geologie

6800 Mannheim 1

Schloss, Postfach 2428

FEDERAL REPUBLIC OF GERMANY

Tel: 0621-292-5458

Dr. Matt Salisbury (DSDP Rep.)
(Alternate: Dr. E. Boyece)

Deep Sea Drilling Project, A-031

Seripps Institution of Oceanography

La Jolta, CA 92093

Tel: (714) 452-3388




Site Surveying (SSP)

Dr. E. J. W. Jones, Chairman
Department of Geology
University College London
Gower Street

London WCIE 88T
ENGLAND

Tel:  01-387-7050

Dr, P, J. Fox (Ex~afficio, OCP)
Department of Geological Seiences
SUNY~Albany

Albany, N.Y. 17222

Tel: (518) 457-3574

Dr. Dennis Hayes {Ex-officio, PCOM)
Lamont-Doherty Geolagical Observatory
Columbia University

Pelisades, B.Y. 10964

Tel:  (914) 353~-2900

Dr, L Kosminskaya
{Alternate: Dr. N. Pavienkova)
Institute of Harth's Physics
USSR Aeademy of Sciences
10, B. Gruzinskaya
Moscaw
U.8.8.R.

Dr. Yves Laneelot (Ex-officio}
C.N.E.X.Q.

B.P. 107

Paris 16

FRANCE

Tel: 723-5528

Dr. Brian Lewis

Department of Oceanography, WB-10
University of Washington

Seattle, WA 98195

Tel:  (2085) 543-6043

Dr. Shozaburo Nagumo
{Alternate: Dr. Nadamor; Murauchi)
.Earthquake Researeh Institute
University of Tokyo
Bunkyo-ki, Tokyo 113
JAPAN
{Department of Rarth Seiences
Chibs University
Yayoi-cho, Chiba
JAPAN 230)

oY

Dr. Philip Rabinowitz (Ex-officio)
Lamont-Doheprty Geological Observatory
Columbis University

Palisades, N.Y. 10964

Tel: (914} 359-2900, Ext. 501

Dr. Vince Renard

Centre Oceanclogigue de Bretagne
B.P. 337

29273 Brest Cedex

FRANCE

Tel: 80-46~50

Dr. Wolfgang Sehlager ( Ex-officio, PCOM)
Fisher Island Station

Miami Beach, FL 33149

Tel: (307} §72-1846

Dr. Robert Sheridan {Ex-oificio, PMP)
University of Delaware

Department of Gealogy

Newark, DE 1971

Tel: (302} 728-2559

Dr. Roland von Huene (Ex-officio, AMP)
0.8, Geological Survey

345 Middlefield Road

Menlo Park, CA 94025

Dr. Wilfried Weigel

nstitute fur Geophysik der
Universitat Hamburg

Bundeskasse 55

D-2000 Hamburg 13

FEDERAL REPUBLIC OF GERMANY

Dr. 8. White (Ex-officio, DSDP)

- Deep Sea Drilling Project, A-0351

Seripps Institution of Qecanography
La Jolla, CA 92093
Tel:  (714) 452-3503



Stratigraphie Correlations (SCP)

Dr. R. H. Benson, Chairman
E-206, NHB

Smithsonian Institution
Washington, D.C. 20560
Tel: {202) 381-6400

Dr. V. Basov

22, Staromonetny Pereylok
Institute of the Lithosphere
USSR Academy of Sciences
Moscow

U.8.5.R.

Dr. P. Cepek

Bundesanstalt fur Geowissensehaften
und Rohstoffe

3 Hannover 51, Postfach 510153

FEDERAL REPUBLIC OF GERMANY

Dr. Joe S. Creager (Ex-officio)
Department of Oceanography, WB-10
University of Washington 98195
Seattle, WA 98185
Tel: (206) 543-5099 a.m.

(206) 543-4130 p.m.

Dr. D. Graham Jenkins
Department of Earth Science
The Open University

Milton Keynes, MK7T6AA
ENGLAND

Tel: (0908) 63116
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Dr. Catherine Nigrini
17 Highland Avenue
Lexington, MA 02173

Dr. Richard Poore
U.S. Geologicesal Survey
345 Middlefield Road
Menlo Park, CA 94025

Dr. J, B. Saunders
Naturhistorisches Museum Basel
CH-4051, Basel, Augustinergasse 2
SWITZERLAND

Dr. John Usher {Ex-officio)

Deep Sea Drilling Projeet, A-031
Seripps Institution of Oceanography
La Jolla, CA 92093

Tel: {714) 452-3529




JOIDES WORKING GROUPS

Gulf of California

Dr. J. R. Curray, Chairman

Seripps Institution of Oceanography
La Jolla, CA 92093

Tel: (714) 452-3299

Dr. Augustin Ayala-Castanares

Coordinacion de la Investigacion
Cientifica

Universidad Nacional Autonoma
de Mexico

Mexico 20, D.F.

MEXICO

Dr. Jim Ingle

Department of Geology ¢ \
Stanford University

Stanford, CA 94305

Tel: (415) 497-2531

Mediterranean/Caribbean Sea

Dr, L. Montadert, Chairman
Institut Francais du Petrole
Division Geologie

1 et 4, Avenue de Bois-Preau
B.P. 18

92 Rueil-Malmaison

FRANCE
Tel:  967-1-10
976-17-66

Dr. Mahlon M. Ball
11.8. Geological Survey
Woods Hole, MA (2543
Tel: (617) 548-8700

Dr. A. W. Belly
Shell 0il Company
P.O. Box 2099 |
Houston, TX 77001,

Dr. V. Chehovich

Inst, of Geology

USSR Academy of Sciences
7, Pyzhevsky per ZH-17
Moscow

U.S8.5.R.

Dr. Kenneth Hsu

Geologisches Institut der E.T.H.
Sonneggstrasse 5

Zurich 6

SWITZERLAND

Tel: (01) 32-62-11, Ext. 3659

\ L
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Dr. Roger Larson

Lamont-Doherty Geological Observatory
Palisades, N.Y. 10964

Tel: (914) 359-2900, Ext, 346

Dr. Brian T. R. Lewis
Department of Qceanography
University of Washington
Seattle, WA 98195

Tel: (206) 543-6043

Dr. David G. Moore

Deep Sea Drilling Project, A-031
Seripps Institution of Oceanography
La Jolla, CA 92093

Tel: (714} 452-3521

Dr. William Ludwig
Lamont-Doherty Geological Observatory
Palisades, N.Y. 10964

Tel: (914) 359-2900

Dr. L. Premoli-Silva
Instituto di Paleontologie
Paizzale Gorini 15

20133 Milano

ITALY

Dr. W. Schreyer

Institut fur Mineralogie
Rugh-Universitat Boehum

D 463, Bechum~Querenburg
Universitatstrasse 150

Postfach 2148

FEDERAL REPUBLIC OF GERMANY

Dr. Joel Watkins

Gulf Research & Development Company
Houston Technical Services Center

P.O. Box 36506

Houston, TX 77036

Tel: (7T13) 778-5341 4



Cenozoic

Dr. James Ingle, Chairman
Department of Geology
Stanford University
Stanford, CA 94305

Tel: (415) 497-2531

Dr. W. H. Berger

Geological Research Division
Seripps Institution of Oceanography
La Jolla, CA 92093

Dr. Jere H. Lipps

296 Geology-Physics Building
University of California
Davis, CA 95616

Dr. H. Schrader

School of Oceanography
Oregon State University
Corvallis, QR 97331
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Mesozoie

Dr. Hans Thierstein, Chairman
Seripps Institution of Oceenography
University of California

La Jolla, CA 92093

Tel: (714) 452-4646

Dr. Robert G. Douglas

Dept. of Geologieal Seiences
University of Southern California
University Park

Los Angeles, CA 80007

Tel: (213) T41-7676

Dr. Hugh Jenkyns

Dept. Geology and Mineralogy
University of Oxford

Parks Road

Oxford, OX1 3PR

ENGLAND

Tel: (0685) 54511

Dr. Yves Lancelot
C.N.E.X.O.

B.P. 107

Paris 16

FRANCE

Tel: (723) 5828

Dr. Roger Larson

Lamont-Doherty Geological Observatory
Columbia University

Palisades, N.Y. 10964

Tel: (914) 359-2900, Ext. 346

Dr. W. Sliter

U.S. Geological Survey, Room E-501
Natural Museum of Natural History
Washington, D.C. 22560

Tel: (202} 343-3206




Middle America

Dr. J. Watkins, Chairmen

Gulf Research and Develapment Co,
Hil Seuth Wilcrest Drive

P.0. Box 35608

Houston, TX 77036

Tel: {713) 778-5341

Dr. Creighton Burk
Marine Sciences Institute
University of Texas

P.0O. Box 7999

Austin, TX 78712

Tels  {512) 471-4816

br, R. Couch
School of Oceanography

Oregon State University
Corvellis, OR 87331

North Atlantic {Eastern)

Dr. L. Montadert, Co-Chairman
Inst, Franeais du Petrole, Div. Geol.
1 et 4, Ave. de Bois-Preau
B.P. i3
92~Hueil-Malmaison
FRANCE
Tel: 967-11-10
$76-17-66

Dr. David G. Roberts, Co-Chairman
Inst. Oceanographic Sciences

Brook Road, Wormley, Godalming
Surrey GUS 508

ENGLAND

Tel: 042-878-414]

Dr. D. Beraoulli
Geologisches Institut der Univ.
Bernoullistrasse 32, 4056 Basel
SWITZERLAND

Der. Karl Hinz

Bundesanstalt fur Geowissenschaften
und Hohstaffe

Abt, Geophysik, 3 Hannover il

Postfach 510153

FEDERAL REPUBLIC OF GERMANY

Tel: 051-6488330

Dr. E. Seibold

Gecl.~Paleon. Inst., Univ. Kie}
Olshausenstrasse 40/88, D-23 Kiel
FEDERAL REPUBLIC OF GERMANY

Dr. Jorn Thiede

Institut for Geologi
Universit et 1 Oslo
Postooks 1047

Blindern, Oslo 3
NORWAY

Tel:  46-5800, Ext, 9852

Dr. 3. C. Moore .

Department of Eerth Seiences
University of California, Santa Cruz
Santa Cruz, CA 95080 -

Dr, 1. Sealy

EXXON Production Research Company
P.O. Box 2189

Houston, TX T7T700)

Tel: {713) 965-4722

Dre. L. Sykes

Lamont-Doherty Geological Observatory
Palisades, N.Y. 10984

Tel: {514) 353-2900

Dr. R. von Huene

U.8. Geological Survey
325 Middlefield Road
Mento Park, CA 94025
Tel: {415} 323-8M

North Atlantic {Western)

Dr. R. Sheridan, Chairman
Department of Geology
University of Delaware
Newark, DE 1971

Tel:  (302) 738-2569

Me. John Ewing

Department of Geology and Geophysics
Woods Hole Oceanographic Institution
Woods Hole, MA 02543

Tel: {617 548-1400, Ext, 2265

Dr. John A. Grow

.5, Geological Survey
Woods Hole, MA 03543
Tel: (6171 548~8730

Dr. James P. Kennett

Graduate Sehool of Oceanography
Narragansett Bay Campus
University of Rhode Island
Kingston, R.I. 02881

Tel: (401} T92-6218

e



Southeast Atlantic

Dr. Kenneth J. Hsu, Chairman
Eidg. Technische Hochschule Zurieh
CH-8006 Zurich

Sonnegstrasse 5

SWITZERLAND

Tel: (01) 32-62-11, Ext. 3669

Dr. Karl Hinz

Bundesanstalt fur Geowissenschaften
und Rohstoffe .

Abt. Geophysik, 3 Hannover 51

Postfach 510153

FEDERAL REPUBLIC OF GERMANY

Tel: 0511-6468330

Dr. Hugh Jenkyns

Dept. Geology & Mineralogy
University of Oxford

Parks Road

Oxford, OX1 3PR
ENGLAND

Tel: (0685) 54511

Dr. Yves Lancelot
C.N.E.X.0.

B.P. 107

Paris 16

FRANCE

Tel: 723-5528

'\

Dr. David Needham

Centre Oceanologique de Bretagne
29273 Brest, CEDEX ‘
FRANCE

Dr. K. Perch-Nielson
Teehnisehe Hochschule E,T.H,
Sonneggstrasse 5

Zurich 6

SWITZERLAND

Dr. Phil Rabinowitz

Lamont-Doherty Geological Observatory
Palisades, N.Y. 10964

Tel: (914) 359-2900, Ext. 501

Dr. N. J. Shackleton
University of Cambridge
Sub-Dept. of Quaternary Research

- The Godwin Laboratory

Free School Lane
Cambridge
ENGLAND
Tel: (223-58381

Dr. B, Tissot

Institute Francais du Petrole -
Division Geologie

1 et 4 ave de Bois-Preau

B.P. 18

92502 Rueil Malmaison

FRANCE




Southwest Aﬁas‘xtic and Southern Qeean

Dr. James P. Kennett, Chairman
Graduate Sehool of Oceanography
Narragansett Bay Campus
University of Rhode Island
Kingston, R.J. 02881

Tel: (401} 792-5216

Dr. P. F. Barker
Department of Geology
University of Birmingham
P.O. Box 383

Birmingham Bi§ 2TT
ENGLAND

bDr. R. Bingle

Geology Department
Cape Town University
Roendebosch, Cape Town
SOUTH AFRICA

Dr, Dennis Hayes

Lamont-Doherty Geclogical Observatory
Palisades, N.Y. 10984

Tel: {914} 359-2900

Dr, David A. Johnson

Submarine Geology and Geophysics
National Science Foundation

1800 G Street, N.W.

Washington, D.C. 20550

Tel: (202) 532-4215

By

Dr. 4. LaBrecgue

Lamont-Doherty Geological Observatory
Palisades, N.Y. 10964

Tel: (814} 358-2800

Dr. R. Sehlich

Institute de Physique du Glabe
Observatoire Geophysique du Pere
St.~Maur, 4 Avenue de Neptune
84 St.-Maur-Des-Fosses

FRANCE

Dr. John Sclater
Department of Barth and
Planetary Sciences
Mussachusetts Institute of Technology
Cambridge, MA 0213%
Tel: {6I7)253-1980

D, Tj. 4. Van Andel
Department of Geology
Stanford University
Stanford, CA 94385
Tel: (415) 497-0765

Dr, 8. Wise

Department of Qceanography
Florida State University
Tallghassee, FL 32308
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ALPHABETIC/TELEPHONE DIRECTORY

: PANEL NON-U.S.-
NAME AFFILIATION TELEPHONE COUNTRY*
ADAMS; R..L. ILP . (203) 359-3500
ADELSECK, C. OPP {T14) 452-2750
APPLEMAN, D. _ IHP {202) 381-6331
ARTEMIEV, M. PMP . USSR
ARTHUR, M. AMP, OGP (714} 452-3500
AUDLEY-CHARLES, M. AMP 01-980-4811 U.K.
AYALA-CASTANARES Gulf of CA W.G. Mexico
BAKER, D. J. . EXCOM (206) 543-7160
BAKER, E. 0GP {305) 395-5100,
Ext. 2735
BALL, M. Med Carib W.G. (617) 548-8700,
Ext. 141
BALLY, A. Med/Carib W.G.
BARKZR, P. SW Atl/S. Ocn W.G. U.K.
BASOV, V, SCP USSR
BECKMANN, H. DMP 05323/722-2235 FRG
BEIERSDORF, H. PCOM, PMP 0511-6468-788 FRG
BENDER, F. EXCOM 051, 64681 FRG
BENNETT, R. SP4 {305) 361-3361,
Ext. 381, 319
BENSON, R. scp {202) 381-6400
BERGER, W. OPP (714) 452-2750
BERNOQULLI, D. PMP 24-40-10 Switz
BLANCHET, R. AMP (98) 03-16-94, France
Ext. 330
BOCK, W. PCOM (305) 672-1840
BOGDANOV, N, EXCOM, OCP USSR
BOLLI, H. scp Switz
BOYCE, E. DMP {714) 452-2779
BRYANT, W. PCOM, PMP, DMP (713) 845-2153
BUDNIKOV ILP USSR
BURK, C. AMP, Mid Am W.G. (512) 471-4816
CANN, J. PCOM 0632-28511, U.K.
Ext. 3090
CEPEK, P. SCP FRG
CHEHOVICH, V. Med/Carib W.G. FRG
CHRISTENSEN, N. DMP (206) 543-7143
CLARKE, W. IGP (416) 525-9140, Canada
Ext. 4634
CLAUSEN, C. SP4 Denmark
CLAYPOOL, G. PPSP (303) 2343561
CLOTWORTHY, J. JOI Ine. (202) 333-8276
COLEMAN, R. ocP {415) 323-8111,

Ext. 2334

*Due to the sbundance of U.S. participants, if no country is listed assume USA.




NAME

CONOLLY, J.
COUCH, R.
CREAGER, J.

CRONAN, D.
CURRAY, J.
DAVIES, T.
DEBYSER, J.
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GLASHOFF, H.
GOODELL, H. G.

GREEN, A.
GROW, J.

HANDIN, J.
HARRISON, C.
HATHAWAY, J.
HAY, W.
HAYES, D.

HEATH, R.
HEIRTZLER, J.

HELSLEY, C.
HILL, M.
HINZ, K.

HSU, K. -
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PANEL
AFFILIATION

Sp4
Mid Am W.G.
PCOM, AMP, SCP

IGP

PMP, Gulf of CA W.G.

IHP

EXCOM

OGP

AMP

SW Atl/Se Oen W.G.

AMP

Meso W.G.

DMP

EXCOM

PCOM, IGP, OCP

OGP, OPP

OPP

ocp

OGP

PMP, W No Atl W.G.

8spP, PPSP, OCP
OCP

oGP
PPSP
PCOM
IGP
IHP
PPSP

PPSP
PMP, W No Atl W.G.

SP4
EXCOM
IHP
EXCOM
PCOM, SSP,
So Atl/So Oen W.G.

.EXCOM

PCOM, PPSP

EXCOM

ILP

PMP, SE Atl &
E No Atl W.G.

OPP, SE Atl &

Med Carib W.G.

TELEPHONE

(203) 622-9130

(206) 543-5099,
(206) 543-4130
01-589-5111

(714) 452-3299
{802) 388-7957
723-5528, Ext., 420

(415) 497-3226

(213) 741-7678

0511, 64681
(503) 754-2296

(918) 336-6600

(0721) 6083323

(918) 336-6600

(817) 548-1400,
Ext. 2265

(518) 457-3974
98 80-46-50

{(512) 888-3295
(713) 845-2154
(T14) 452-4257

(804) 924-7761,
Ext. 219

(713) 965-4172

(617) 548-8700

(713) 845-3251
(305) 350-7400
(817) 548-8700
(305) 350-7519
{(914) 359-2900

(503) 754-3437
{(617) 548-1400,
Ext. 2828
(808) 948-8760
(412) 391-2400

051-6468330

(01) 32-62-11,
Ext. 3669

NON-U.S.
COUNTRY

France
FRG

South
Africa
USSR

USSR
FRG

U.K.
FRG
FRG

France

USSR

FRG

FRG

Switz
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HYUSBONG, D.
HYNDMAN, R.

INGLE, J.

JAGELER, A.
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JENKYNS, H.

JOHNSON, D.
JOHNSGN, P.
JOTINC.
JOIDES Office

JONES, E,

KAGAME, H,
KARIG, D.
RELLER, G.

* KENDRICK, 4.
KENNETT, J

KENT, P,
KLEIN, G.
KNAUSS, J.,
KOBAY ASHI, K.

KOSMINSKAYA, L.

KUSHIRO, L

KVENVOLDEN, X.

LABRECQUE, J.
LAHERRERE, J.
LANCELOT, Y.

LANGSETH, M.
LARSON, R.

LEINEN, M.
LEPICHON, X.
LEWIS, B.
LIPPS, &

LOEBLICH, A, Jr.
LOUGHRIDGE, M.

LUDWIG, W.

PANEL
AFFILIATION

PMP, OGP

AMP
DMP

QPP, Cenozoie &
Gulf of CA W.G.

DpMpP

sCce

OFPP, Masozoic &
SE At W.G.

8W At}/So Oen W.G.

ocp

8sP

PMP

AMP

EXCOM

QGP

OPP, SW Atl/So Oen
& W No A1 W.G.

EXCOM

5p4

EXCOM

AMP

B3P

OCP

OGP, AMP

SW Atl/30 Oen W.G.
PRSP
OPP, PPSP, S8P,
$E Atl & Meso W.G.
PCOM
OOP, Gulf of CA &
Meso W.G.
IGP
PCOM, AMP
S8P, Gulf of CA W.G.
Cennzoic W.G.
e
HP.

Med Carib W.G.

TELEPHONE

COur .

{617) 548-1400,
Ext. 2562
{808) 548-87H
(604} 6568269

{415} 487-2531

(0508} 6316
(0685) 54511

{202} §32-4215
(208) 543-5860
{202} 333-8276
{517} 548-1404,
Ext, 2828
01-187-7050

03-376-1251
{807} 256~367%

{503) 754~4763

{713} 683-2625
{401} 792-6218

01-930-9232
£217) 333-2076
{401} Y42-6222
(3-396-1251

(415) 323-81L,
Ext. 2817

{914) 359~2800
723-5528

{914} 35%-2200
{914} 359-2%00
Ext. 348
{401} 792-6268

723-5628
{206) 543-6043

(213} 8251473
{303} 499-1009,
Ext. 8487
{914} 35%-2900

Canada

e
s

U.K.

Japan

Japan
USSR
Jepan

Frence
France
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PANEL NON-U.S.
NAME AFFILIATION TELEPHONE COUNTRY
MANHEIM, F. IGP {617) 548-8700
MARUMO, R. EXCOM Japen
MATTHEWS, D. DMP U.K.
MAYER-GURR, A. PPSP FRG
MAXWELL, A, . EXCOM, PPSP (617) 548-1400,
Ext. 2250
MeCAVE, L. 5pP4 (0603) 56161 U.K.
McMANUS, D, PCOM (206) 543-5099
MELIERES, F. sp4 336-2525,
Ext, 5157
MERDINGER, C. EXCOM (T14) 452-2836
MERRELL, W, EXCOM (T13) 845-2153
MOBERLY, R. PCOM, OCP, SP4 (808) 948-8765
MONTADERT, L. PMP, E No Atl & 967-11-10, France
Med Carib W.G. 976-17-66
MOORE, D. PCOM, PMP, (714) 452-3521
Gulf of CA W.G.
MOORE, J. Mid Am W.G.
MOORE, T. PCOM, OPP, IHP (401) 792-6178
MURAUCHI, N. SSP Japan
MURDMAA, L QPP USSR
NAGUMQ, 5. SSP Japan
NALIVKIN, V. PMP USSR
NASU, N. PCOM, EXCOM Japan
NATLAND, JI. ocp (714) 452-3538
NEEDHAM, D. SE Atl W.G. France
NEPRQCHNOYV DMP USSR
NIERENBERG, W. EXCOM (714) 452-2826
NIGRINI, C. scP
NIKITIN, L. PCOM USSR
NOWLIN, W. EXCOM {713) 845-721
OKADA. H. OPP Japan
ORCUTT, J. OCP (714) 452-3499
ORR, W. NSF (202) 632-5849
0OZIMA, M. OCP Japan
PAVLENKOVA, N, 8sp USSR
PERCH-NIELSON, K. SE Atl W.G. Switz
PETERSON, L ILP FRG
PETERSON, M. EXCOM {714) 452-3500
PIKETTY, G. EXCOM 723-5528, France
Ext. 420
PILKEY, O. SP4 {919) 684-2206
PISCIOTTO, K. IGP {T14) 452-3521
POORE, R. SCP
PREMOLI-SILVA, I. Med/Carib W.G.. Italy

RABINOWITZ, P.

RENARD, V.

SSP,.SE Atl W.G,

8sp

(914) 359-2900,
Ext. 501
80-46-50

France
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PANEL
NAME AFFILIATION

RICHARDS, A. SP4, DMP

RIEDEL, W. PCOM

ROBERTS, D. PMP, E No Atl W.G.,

PCOM

RORERTS, W. e

ROMANKEVICH, E. OGP

ROSENFELD, M. HP

ROTHE, P.. 5P4

RUTMAN, 6. ILP

RYABCHIKOV, L IGP

SALSSBURY, M. §P4, OCP

SARNTHEIN, M, opp

SAUNDERS, 3. SCP

SAVIN, 8. IGP

SCHERBAKOYV, IHP .

SCHILLING, J~G EXCOM

SCHLAGER, W. PCOM, S5P

SCHLICH,
SCHRADER, H.
SCHREYER, W.
SCLATER, J.
SFALY, D.
SEIBOLD, E.
SERRA, O,
SEVERNS, J.,
SHACKLETON, N.
SHARASKIN, A.
SHERIDAN, R.

SIDORENKO, A.
SIMONEIT, B.
SLITER, W.
SNELSON, 8.
STEELE, I

SUESS, E.
SYKES, L.

TAKAYANAGL, Y.
TALWANI, M.
TARDY, Y.
TARNEY, J.
TAYLOR, G.
THIEDE, J.

THIERSTEIN, H.
TIMOFEEV, P.
TISSOT, B.
TREVIL, M.
TSVETKOV, A.
TWINN, P.

SW Atl/So Oen W.G.
Cenozoic W.G.
Med/Carib W.G.
SW Atl/So Oen W.G.
Mid Amer W.G.
PMP
DMP
DMP
OPP, SE Atl WG,
IGP
PMP, 5P, PRSP

W No Atl W.G.
EXCOM
QGP
OPP, Mesozoic W.G,
PMP
EXCOM

Ge
Mid Amer W.G.

ope

EXCOM

1GP

oce

PPSP

PMP, E No Atl W.G,

OPP, Mesozole W.G.
OPP, EXCOM

OGP

oce

QCP

EXCOM

TELEPHONE

NON-U.S.
COUNTRY

{215) 591-7000,
Ext. 613
{714) 452-4386
042-879-4141
(918) 661-3833
(817) 548-1400,

Ext. 2409
0621-292-5458

(714) 452-3388

{216) 368-3690

{401) 792-6262
(305) 672-1840

{B17) 253-1980
(713) 965-4222

0223-58381
{302) 738~1272
{213) 825-3331
(202) 343-3206
{617) 548-1400,
Ext. 2500

(503) 754-2296
{914) 359-29040

0542-87-1il1
{914) 359-2900
021~-472~1301
46-8800,

Ext. 969
{714) 452~4646
2319418 .
336-2525

0-830-9232

U.K.

USSR

FRG
France
USSR

FRG
Switz

USSHE

France

FRG

FRG
France

U.K.
USSR

USSR

Jdapan

France
U.K.
C.K.
Norway

USSR
France
France
USSR
U.K.




NAME

USHER, J.

VAIL, P.
VAN ANDEL, T.
VON HUENE, R.

VON RAD, U.
VON STACKLEBERG

WALTER, H.
WATKINS, J.

WEDEPOHL, K.
WEIGEL, W.
WELTE, D.
WHITE, S.
WILKNISS, P.
WILLIAMS, G.
WINTERER, E.
WISE, S.

ZDOROVENIN, V.
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PANEL
AFFILIATION

IHP, SCP

PMP

SW Atl/So Oen W.G.

AMP, S5P, PPSP
Mid Amer W.G.

PCOM

PMP

AMP

AMP, Mid Amer &
Med Carib W.G.

IGP

8sP

OGP

PPSP, SSP

NSF

ILP

PCOM, OPP, OGP

SW Atl/So Ocn W.G.

IHP

TELEPHONE

NON-U.8.
COUNTRY

(714) 452-3529

(415) 497-0765
{415) 856~7105

0-511-6468-788

0511-64681
(713) 778-5341

{714) 452-3503
{202) 632-4134
01-235-0762

(714) 452-2083

FRG
FRG

FRG

FRG
FRG
FRG

UK.

USSR




PUBLICATION HISTORY

Volume I of the JOIDES Journal was composed of the following issues:

May, 1975 Edition 1975/1
August, 1975 Edition 1975/2
November, 1975 - Edition 1975/3

Volume II of the JOIDES Journal was composed of the following issues:

March, 1976 No. 4 1976/1 Special Issue:
Manual on Pollution
Prevention & Safety
April, 1976 No. 5 1976/2
September, 1976 No. 6

Votume III of the JOIDES Journal was composed of the following issues:

January, 1977 No. 1
September, 1977 No. 2
October, 1977 No. 3 Special Issue: Initial Site Prospectus;

Supplement Number One
Distributed in April,
1978.

Volume IV of the JOIDES Journal was composed of the following issues:

February, 1978 No. 1
June, 1978 No. 2
October, 1978 No. 3

Te date, Volume V of the JOIDES Journal is composed of the following:

February, 1979 No. 1
June, 1979 No. 2

BACK ISSUES

Copies of the following back issues of JOIDES Journal are available from the JOI
Inc. Office:

November, 1975 1875/3
March, 1976 No. 4, Special Issue: Manual on Polluticn
1976/1 Prevention and Safety
September, 1976 No. 6
January, 1977 Vol. 100,
) No.1
September, 1977 Yol, HI,
No. 2
October, 1977 Vol. III, Special Issue: Initial Site Prospectus
No. 3
February, 1978 Vol. IV,
No. 1
April, 1978 Supplement Number One

(For Special Issue published October, 1977;
Volume Iil, No. 3)

June, 1978 Vol. IV,
No. 2

October, 1978 Vol. IV,
No. 3

February, 1979 Vol. V,
No. 1

June, 1979 Vol. V,

No. 2




PUBLICATION STATEMENT

JOIDES Journal is printed and distributed by the JOIDES Office at the Woods Hole
Oceanographie Institution for the International Phase of Qeean Drilling (IPOD) under a
grant provided by the National Science Foundation and administered through the Joint
Oceanographiec Institutions Ine., 2600 Virginia Avenue, N.W., Washington, D.C. 20037.

The purpose of the JOIDES Journal is to serve as a means of communication among
the JOIDES Committees and Advisory Panels, the National Science Foundation, the Deep
Sea Drilling Project, and interested earth scientists,

The informeation contained herein is preliminary and privileged and should not be
cited or used except within the JOIDES organization or for purposes associated with
IPOD. This Journal should not be used as a basis for other publications.

Comments and suggestions concerning the content of this issue of JOIDES Journal
should be directed to: Suzanne O'Connell, Woods Hole Oceanographic Institution,
Department of Geology and Geophysics, Woods Hole, MA 02543.

Additional copies of this issue and available back issues should be requesfed from:
Joint Oceanographic Institutions Ine., 2600 Virginia Avenue, N.W., Suite 512, Washington,
D.C. 20037; telephone number: {202) 333-8276; cable address: JOIINC.




