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JOIDES MEETING SCHEDULE (08/04/89) 

Date Place Committee/Panel 
13-15 June Ottawa, Canada SRDPG 
19-20 July Palisades, NY SGPP 
25-26 July College Station. TX PPSP 
22-24 August Seattle, WA PCOM 
8-11 September FRG LITHP** 
11-12 September FRG DMP 
19-20 September GEOMAR. FRG SGPP** 
25-28 September* Honolulu. HI TECP** 
2-3 October Palisades. NY SMP 
3-5 October The Netherlands EXCOM 
16-18 October Hannover. FRG SSP 
26-28 October Giessen, FRG OHP** 
16-17 November* Palisades, NY CEPDPG 
26 November Woods Hole, MA Panel Chairmen 
27-30 November Woods Hole, MA PCOM 
January, 1990* United Kingdom TEDCOM 
24-26 April. 1990 France PCOM 
May or June, 1990 Washington, DC EXCOM 
7-9 August, 1990* Hawaii or LaJolla, CA PCOM 
October, 1990 France EXCOM 
25 November, 1990* La Jolla, CA or Hawaii Panel Chairmen 
26-29 November, 1990* La Jolla, CA or Hawaii PCOM 
ex-lOP & Co-Chiefs*** 

tentative meeting; not yet formally requested and/or approved. 
Each of the thematic panels will also meet between about 
1 February and 15 March 1990. 
This important meeting to be approved if and when requested. 



JOIDES RESOLUTION OPERATIONS SCHEDULE 

LEGS 127-135 

LEG AREA LOCATION DATE LOCATION DATE IN PORT SEA* 

127 Japan Sea 1 Tokyo 06/24/89 Pusan 08/21/89 08/21 - 08/25 58 

128 Japan Sea II Pusan 08/26/89 Pusan 10/16/89 10/16- 10/17 51 

Transit & Dry Dock Pusan 10/18/89 Singapore 10/27/89 10/27- 11/11 09 

Transit Singapore 11/12/89 Guam 11/22/89 11/22- 11/23 10 
129 Old Pacific Crust Guam 11/24/89 Guam 01/19/90 01/19- 01/23 56 

130 Ontong Java Guam 01/24/90 Guam 03/25/90 03/25 -03/29 60 

131 Nankai Guam 03/30/90 Pusan 05/31/90 05/31 - 06/04 62 

132 Engineering II Pusan 06/05/90 Guam 07/30/90 07/30 -08/02 55 

Transit Guam, 08/03/90 Port Moresby 08/10/90 08/10- 08/11 07 

133 N.E. Australia Port Moresby 08/12/90 Brisbane 10/07/90 10/07- 10/11 56? 
134 Vanuatu Brisbane 10/12/90 Suva 12/07/90 12/07- 12/11 56? 

135 
• 

Lau Basin Suva 12/12/90 ? 02/06/91 ? 56? 
revised 07/19/89 

'Schedule subject to change pending detailed planning after Leg 131. 
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22-24 RUGUST1989 
SEnniE, UIRSHINGTON 

RGENDfl NOTES 

Tuesday 22 August 1989 (9:00 AM) 
Room 123. Marine Science BuHding, University of Washington 

A. Welcome and Introductions 
Opening remarks and logistics (D. Cowan) 
Introduction of members, liaisons, and guests 

B. Approval of Minutes of 2-4 May 1989 Oslo Meeting 
The attached revised draft minutes Include corrections and additions 
received through 1 August. 
After a call for additional corrections or additions, PCOM should 
approve the minutes. 

C. Approval of Agenda 
The two principal purposes of the summer PCOM Meeting are: 

First, to prepare for the next two major planning sessions, 
namely the Annual Meeting, at which the scientific plan for FY91 
will be established, and the spring meeting, at which is planned the 
general track of the vessel a few years in advance of drilling. We 
must bring ourselves up to date on the scientific objectives of the 
various programs that have been proposed, their maturity, and the 
status of engineering, site-survey, and other developments that 
affect them. We must also see that the thematic panels are 
prepared, by membership and any special charges we give them, to 
evaluate and rank in priority the proposed programs. 

Second, to inform ourselves, discuss, and where necessary 
take action, on the range of other matters before the PCOM. Many of 
these are postponed from the two other meetings of the year when 
the ship-planning activities are paramount. 

At this meeting we are also asked to reevaluate two earlier 
decisions: (1) our drilling plan for FY90, especially with regard to 
the removal of Geochemical Reference Sites from the FY Program 
Plan, and (2) the balance among the scientific themes proposed in 
the Long Range Plan. 
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D. ODP Reports by Liaison 
NSF (B. Malfalt) Timeline for a post-1993 program; resource 
constraints; the Washington scene; other comments. 

JQI (T. Pyle) Present status of the FY90 Program Plan; responses to 
evaluations of ODP; preparation for a post-1993 program; other 
comments [see also items F, G. and O]. 

Science Operator (L. Garrison) Present status of the drilling 
program, including operations since Oslo and scheduled for the near 
future; activities at TAMU; other comments [see also items F and H]. 

Wire-line Logging (R. Jarrard) Present status of the logging 
program, including operations since Oslo and scheduled for the near 
future; activities at LDGO; other comments [see also item H]. 

E. JOIDES Reports by PCOIM Liaison to Recent Meetings 

DMP 23-24 May (D. Cowan). Minutes in Agenda Book. 

EXCOM & ODP Council 31 May-1 June (R. Moberly). Principal results 
of importance to PCOM are excerpted in Agenda Book, from EXCOM 
draft minutes: Adopted the FY90 Program Plan and budget, with 
concerns about Geochemical Reference Sites and about future 
program costs; adopted the Long-range Planning Document with some 
modifications to come, including a request for PCOM to reconsider 
the balance of scientific objectives; were troubled with the likely 
incompatibility between the DCS and modern logging; reaffirmed 
that ODP is a global program driven by proposals that are 
thematically ranked; adopted the publications policy forwarded by 
PCOM, with the exception of the section on details; were 
exceptionally concerned about all aspects of the question of 
radioisotopes on board the drill ship; approved the mandate changes 
we proposed, and asked us to have a general statement on 
membership where not already present in mandates; and decided that 
no action was needed by EXCOM about the present method whereby 
ODP-TAMU selects co-chief scientists for drilling legs. 

SRDPG 13-15 June (M. Langseth) The final report may be received in 
time to reproduce and carry to the PCOM Meeting. Mark Lahgseth's 
report is in this Agenda Book. That, and other news received in the 
JOIDES Office, indicate that the meeting was highly successful. 



SGPP 19-20 July (M. Kastner) Too early for minutes. 

PPSP 25-26 July (R. Moberly) Approved all remaining sites of the 
Nankai traverse, all newly surveyed sites for Old Pacific (the 
remaining two to be decided by M. Ball and L Garrison), the 5 
proposed Ontong Java Plateau sites., and, as a favor to NSF, two non-
OOP shallow sites on the Bahama Banks. Reviewed the geochemistry 
of all petroleum shows in DSDP-ODP. Received information about 
probable drilling conditions at high-temperature targets. Indicated 
a need for back-up expertise in petroleum geochemistry. 

Of great import to future planning: PPSP reviewed the Exmouth 
Plateau operations, including their own role in having approved Site 
763, with implications against future "twinning" of industry holes 
or indeed against riserless drilling in known petroleum basins, 
especially ones with thick syn-rift or early post-rift Mesozoic 
sections. 

F. FY90 Program Plan, including the Issue of Geochemical 
Reference Sites 

Since our Oslo meeting, the JOIDES Office has received numerous ̂  
spoken and written communications about removal of the 
Geochemical Reference Sites leg from the FY90 Program Plan. The 
range of comments is shown in the set of letters in the Agenda Book. 
Some complaints are more justified than others, perhaps depending 
on which rumors were intercepted, for example, an Atolls and Guyots 
leg was not removed from the Program Plan, and as PCOM has not 
met since Oslo, there can be no "stonewalling". These letters were 
answered, but the answers are not included here. Most answers 
were similar to the one to Bob Detrick (copies already sent to PCOM). 

There appear to be two issues, here posed as questions. One is the 
decision itself: with due consideration to real and imagined factors 
including thematic worth, status of other planning, logistics, 
weather, and alternatives, should PCOM reinstate a geochemical 
reference leg in the FY90 Program Plan? 

The second is the decision-making process: In the thematic panels, 
DPGs, and PCOM itself, and with respect to rankings, transfer of 
information, and record keeping, how can PCOM improve procedures 
to prevent in the future whatever real (and imagined) faults there 
were in this planning process? 



G. Balance in Long-range Planning Document 

EXCOM adopted, and passed on to JOI, the Long Range Plan that Nick 
Pisias and several others in the JOIDES structure had prepared and 
that PCOM endorsed at Oslo. The adoption, however, was with the 
understanding that a number of modifications were to be made. Of 
specific concern to PCOM was the extensive discussion by EXCOM of 
the apparent imbalance between deep Crustal drilling and sediment 
drilling in the proposed work, and the request that PCOM reconsider 
the balance. 

Attached in the Agenda Book are excerpts of the EXCOM comments 
and of the proposed work in the Long Range Plan. How, if at all, will 
PCOM modify the balance between major themes proposed in the 
document? 

H. Status of Engineering and Technicai Developments 

Looqinq and DCS (L. Garrison and R. Jarrard) The science operator 
and wireline logging subcontractors had been asked to advise PCOM 
on the relative costs as well as trade-offs in time and in data 
attainable, to achieve compatibility between hole size and logging if 
the diamond coring system is used. Preliminary estimates were 
received at Oslo. PCOM still needs to know such information as (1) a 
cost-and-time estimate of drilling a 4-inch hole with the DCS for 
core recovery with a second but larger hole drilled but not cored, for 
logging and wireline-packer work; (2) . the general schedule by ODP-
TAMU for testing greater depths and larger diameters with the 
diamond coring system; (3) the present status and likely 
developments in slim-hole, high-temperature logging, (4) which 
system (rotary APC + XCB; 4-inch DCS; 5-inch DCS; DCS as slim-hole 
riser; other?) is intended to be the primary one and which the 
secondary one(s) through the next decade of drilling, (5) the costs 
and trade-offs when changing from one system to another, and (6) is 
it envisioned that changes can be made within a leg, between legs, 
or between groups of legs. 

EXCOM comments (and description of near-action) and other 
correspondence are in attached in this Agenda Book. Depending on 
the information received from the subcontractors, and the resultant 
discussion, it may be necessary for PCOM to provide direction to the 
operating and logging subcontractors on ways to proceed. 



High Temperatures (L. Garrison; R. Jarrard) In addition to 
information about slim-hole logging at high temperatures (item 
above), the subcontractors are asked to report on the status of 
general preparation for high-temperature drilling and logging. 
Letters from Lysne, Worthington, and Detrick are attached. 

Other Engineering Developments at TAMU (L. Garrison) 

Other Loaaing Developments at LOGO (R. Jarrard) 

PgyglOPmgnt of Thjrd-Party TQQIS A letter by D. Karlg regarding 
Geoprops is attached. DMP and SMP updates will be available at the 
Annual Meeting. 

Planning of Second Engineering Leg (Leg i32; L. Garrison) status of 
intended testing, general areas, sites, co-chiefs, other staffing. 
Although not the normal call for a watchdog, should PCOM appoint 
one? 

[if time remains, agenda item L (Role of DPGs), or possibly some of R (Otiier 
Rusiness) should be moued fonuord rather than starting on the Ulednesday 
agenda.] 

Wednesday 23 August 1989 (8:30 AM) 

I. Status of Scientific Recommendations 

Thematic Basis The JOIDES Office was asked by EXCOM to prepare a 
detailed table showing the degree to which COSOD I objectives 
(major as well as minor objectives) have been met in ODP to date. 
When finished it will also be distributed to PCOM and the panel 
chairs. 

A draft of the White Paper of the Tectonics Panel has been received 
(version edited for JOIDES Journal is attached). The LITHP and SOHP 
White Papers have been published, and were part of the basis for the 
Long Range Plan. It is not likely that SGPP and OHP will be able to 
revise the SOHP document before their proposal-evaluation work due 
before next April. 

Proposals The rate of receipt of new and revised proposals has 
increased slightly. Recent ones are no longer overwhelmingly 
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Pacific. For PCOM's information about the general range of proposals 
since the list distributed in Oslo, a set of summaries is attached. 

J . Preparation for One-year and Four-year Planning 

FY91: At Oslo we decided that the FY91 Program Plan would be 
selected from among certain eastern Pacific programs. PCOM should 
become familiar with the scientific objectives and the maturity of 
these programs. The CEPAC prospectus (separate mailing) will aid 
the discussions, led by the PCOM watchdogs (watchdog checklist 
form distributed in Oslo). 

Cascadia Accretionary Prism (D. Cowan) 
Chile Triple Junction (was O. Eldholm! Oalziel says no change) 
Eastern Equatorial Pacific Neogene Transects (M. Leinen) 
East Pacific Rise Bare-rock Drilling (G. Brass) 
Hydrothermal Processes at Sedimented Ridges (M. Kastner or M. 

Langseth; the report of the S R D P G may be available) 
Lower Crust at Site 504-B (J. Malpas) 

Remainder of CEPAC Set of Programs (Former prospectus, less 
Cascadia, et al. above, and less scheduled Old Pacific and Ontong 
Java legs). These and others will be considered next April. Some 
are revised in the new CEPAC Prospectus, (alphabetical) 

Atolls and Guyots (B. Tuchoike) 
Bering Sea History (Y. Lancelot or J. Watkins) 
Hawaii Flexure (J. Malpas) 
North Pacific Neogene (Y. Lancelot or J . Watkins) 
Shatsky Rise (H. Jenkyns) 
Young Hotspots: Loihi (R. Moberiy) 

Additional Programs. Several proposals of apparently high promise 
will also be considered next April. These include ones that for one 
reason or other could not be included in the first circumnavigation 
of the Resolution, as identified by the former regional panels, as 
well as new ones. For example, attached are lists of proposals of 
the 1988 era that have moved on to SSP consideration, 7 teg-length 
programs remaining from WPAC (including Geochemical Reference), 
and the list from J. Austin of proposals and programs that were 
highly considered by ARP. SOP and lOP did not responded to PCOM's 
request. Is it premature for PCOM to establish watchdogs 'for any of 
these? If not, which and who? 



Process of setting priorities. The chairmen of the thematic panels 
were told that there must be a common inter-panel scheme for 
reporting priorities to PCOM. They were provided a rather long-
winded but (we hoped) complete draft set of working definitions and 
procedures (please see copy in your attachments), and asked to 
comment on the draft method of setting and listing priorities. Only 
one has done so (is in favor of the draft method). 

Essentially, the proposed method is: Each thematic panel would send 
to PCOM a single priority list of programs, with program defined as 
one or more actual proposals addressing a published theme in a 
specific locality, and with a good probability for operational 
success, in terms of the status of such factors as site surveys, 
engineering developments, and safety. 

PCOM should define a method of obtaining priority lists that are fair 
from panel to panel and will allow PCOM to plan in an optimum 
manner. 

K. Reports of Recent Drilling Legs 

124 (E. Silver) South-east Asia Basins 

125 (P. Fryer) Bonin-Mariana Forearc 

(B. Taylor) Benin II 

Thursday 24 August 1989 (8:30 AM) 

L. Role of DPGs 

Mark Langseth has written about the need to keep the 
responsibilities for planninjg and advice separate in JOIDES, and in 
particular about the function of DPGs (see attachment). The very 
name Detailed Planning Group indicates that he is essentially 
correct in his evaluation of the situation. His recommendations are: 

1. DPGs be ad hoc short-lived groups formed by PCOM and 
reporting to PCOM. 

2. Special Working Groups can be formed ad hoc by thematic 
(and other?) panels with PCOM approval. 
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After a discussion of Mark's proposals, PCOM may want to adopt 
them. 

M. JOIDES Thematic Panels 

Changes in membership or mandate or both may be required to 
prepare these panels for their work before the next two PCOM 
meetings. In view of the need by the thematic panels for continuity 
and even distribution of the heavy . wori( load during the proposal 
review process during their next two meetings, replacements or 
additions should be made prior to the fall rneetings of the thematic 
panels. 

Thematic panels have been asked to supply lists of the expertise of 
existing panel members to be matched against panel mandates and 
also to indicate any perceived gaps. As of 3 August 1989, only LITHP 
has supplied such a list Nick Shackleton, however, has again raised 
the question about the mandate of OHP concerning sealevel changes 
(see letter attached), and noted the need for someone with the 
required expertise (suggested to be N. Christie-Blick, now on SGPP), 
which Shackleton had requested at the Miami PCOM meeting. 

LITHP The rotation of Bob Detrick has caused Rodey Batiza to ask 
for a replacement seismologist. Nominations, in order of 
preference, were: 

Tom Brocher USGS, Menio Park 
' James McClain UC Davis 
Paul Silver DTM, Carnegie 
Nick Christensen Purdue 

These nominations were considered but not acted upon in Oslo. More 
recently, John Orcutt has resigned from the panel. John Mutter is 
the only remiaining seismologist. Batiza has again made the case for 
at least two seismologists on the panel. 

OHP PCOM Chairman has sent a letter of invitation to join OHP to 
Lisa Pratt, but there has been no reply. 

A panel member with expertise in the interpretation of seismic 
stratigraphy needs to be nominated. 

The Christie-Blick issue should be considered. 
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S G P P Additions to the membership will be considered to cover the 
areas of sedimentary mass balance, seismic interpretation, and 
crustal alteration. 

TECP Replacements for Dan Davis and Roger Buck are needed before 
January 1990. Before the Oslo meeting, TECP had nominated Greg 
Moore as a possible replacement for Davis, but no action was taken 
at Oslo on the Davis replacement. The current membership of the 
Panel stands at 14. so immediate appointments to this panel are 
recommended so it can adequately evaluate proposals. 

Charges to Panels PCOM may want to add instructions to thematic 
panels. 

N. JOIDES Service Panels 

Publication Policy EXCOM approved the proposed publications 
policy, with the deletion of paragraph C, which read, "Within this 
policy framework, PCOM will direct its Information Handling Panel 
to advise it of more detailed guidelines. They will include, for % 
example, issues regarding copyright, site-survey publications, lead-
times to meet publication dates, and editorial policy including the 
need for an editorial review board." 

EXCOM's reasoning (abstracted in an attachment) was that ODP-TAMU 
can commence some parts now. e.g.. copyright and lead-time 
scheduling, without the delay of waiting for IHP to meet and then 
advise PCOM, which in tum would meet and pass on advice to the 
Science Operator. IHP can provide the guidelines on science-related 
issues, and review what the Science Operator has started. 
(Incidentally, the most-recently completed leg, 126. is scheduled 
for the acceleration of the two volumes that we proposed.) 

Other than policy advice regarding the aforementioned site-survey 
publications and continued need for an editorial review board, does 
PCOM have any specific charges for IHP? 

Radioisotopes; The EXCOM motion calling on PCOM to "resolve the 
question of radioisotope-handling policy as a matter of urgency" 
failed by only one vote. The concern by EXCOM members who are 
geochemists or headed institutions where spills had occurred was 
over Implications of the word urgency (see comments abstracted in 
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an attachment). Nevertheless we must act as quickly as prudence 
allows. 

SMP has been charged with providing PCOM with a draft policy. Are 
there additional instructions for SMP relative to the isotope issue? 

Changes in Membership or Mandate: To prepare the service panels 
for their next meetings, PCOM may want to consider changes in their 
membership or mandates. 

Mandate: EXCOM noted that in the terms of reference, no mention of 
membership is given for the SSP, PPSP, and IHP, and suggested that 
some general statement on membership be written. 

Here is a general proposal, for PCOM's consideration and possible 
action: 

'Terms of reference of JOIDES Seruice Panels are added or 
modified as foilouis: 

Section 7.1 General Purpose lof Seruice Panels] is modified by 
tiauing its last sentence transferred from that section to be the 
first sentence of a new Section 7.3 , which reads: 

7.3. Membership. PCOM appoints the chairman and panelists 
and keeps membership, including representation from the non-
U.S. JOIDES member institutions, under reuiew. The Chairman 
serues at the pleasure of PCOM, and members serve at the 
pleasure of PCOM or their non-U.S. appointing member. 
Representation from ail non-U.S. members should be maintained. 
Panel membership, not to euceed 15, should be maintained as 
small as is allowed by the range of eupertise necessary to met 
mandate requirements. " 

DMP: PCOM Chairman has sent a letter of invitation to join DMP to 
Mark Hutchinson, but there has been no reply. Eddie Howell is due to 
rotate off the panel at the end of 1989. 

Ud£: Ted Moore's chairmanship is due to end in January 1990, 
according to records in the JOIDES Office, and Moore, Ingersoli, and 
Loughridge would all normally rotate off the panel by January. 
Depending on what action, if any. is taken on EXCOM's suggestion for 
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a common statement on membership of service panels, PCOM may 
need to look at this panel. 

( PPSP. Because the panel expertise in petroleum geochemistry is 
marginal with the change in George Claypool's employment, the panel 
proposes that Barry Katz (Texaco) be added. Texaco will cover his 
expenses. Shall PCOM appoint him? 

S M P . No action needed at this time. 

SSP. PCOM Chairman has sent a letter of invitation to join SSP to 
Jim Hedberg, but there has been no reply. 

TEDCOM. Bert Dennis has been asked by Charles Sparks to step down 
because he has not attended any TEDCOM meetings during the past 
two years. 

Charges to Panels In addition to the policy issues of publications 
and radioisotopes. PCOM may want to add instructions to service 
panels. 

O. Global Geoscience Programs Other than JOIDES 

To continue our series on the scope and current status of major 
programs in the geosciences. two scientists will present 
informational briefings about programs of interjsst to the ocean-
drilling community. 

Seismic Observatories (M. Purdy). FDSN and IRIS, with special 
reference to the concept of permanent downhole seismic 
observatories in the deep ocean. 

Mid-ocean Ridges (J. Delaney). RIDGE and possible additional 
international efforts regarding interdisciplinary global experiments 
at the mid-ocean ridges. 

Formal Liai.gon (T. Pyle and others). EXCOM has approved the 
establishment of liaisons between JOIDES and other global 
geoscience initiatives. With regard to: which programs to include, 
the mission or mandate of liaison bodies, and their size, 
membership, and place in JOIDES organization, PCOM should decide 
specifically what the liaison should be. 
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P. PCOIM Assignments 
PCOM liaison and watchdog activities will provide part of the 
information necessary for planning decisions at the Annual and 
Spring meetings. Preferably, of course, the PCOM liaison will 
attend the PCOM meeting both before and after the particular panel 
meeting (problem of alternates at PCOM meetings). The PCOM 
Chairman will attempt to visit each thematic panel at one of their 
next two meetings. PCOM should up-date its liaison and watchdog 
lists, with special attention to coverage of upcoming panel 
meetings. 

Q. Future Meetings 
27-30 November 1989. Woods Hole 
Brian Tuchoike will host this 4-day Annual Meeting leading to the 
FY91 Program Plan. The Panel Chairmen Meeting will be on 26 
November. 

24-26 April 1990. Southern France 
Yves Lancelot will host this meeting near Nice, leading to a 
determination of the general direction of the vessel for the 
following four years. 

7-9 August 1990. Hawaii or La Jolla or at another JOIDES- or 
USSAC-nomlnated sit§ 
The summer meeting is tentatively scheduled for eariy August. If 
there are no new volunteers it will have HIG or SlO as host. 

26-29 November 1990. Hawaii or La Jolla or at another JOIDES-
nominated site 
The Annual Meeting is tentatively scheduled for late November. If 
there are no new volunteers, it will have HIG or SlO as host 

[US JOIDES institutions least recent as hosts are: UT, URI, SlO, LDGO, 
HIG. OSU, TAMU, RSMAS, UW (and WHOI). Non-US are: Gemriany, 
Canada-Australia, Japan, United Kingdom, the ESF (and France)] 

PCOM should (1) set the venue of its August and November 1990 
meetings, and (2) tentatively set the country and date for its April 
1991 meeting. 

R. Other business 

S. Adjournment 
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Afternoon (1:30 PM) Joint meeting of membiBrs of US Science 
Advisory Committee and US members of JOIDES PCOM . Non-US 
guests are invited to attend. 

AGENDA 
1. Concept of USSAC discretionary funds 
2. Encouragement of thematic publications 
3. Editorial support 
4. Quality, quantity, and commitment of shipboard scientific party 
5. Proposal submission 
6. Care and feeding of a scientifically balanced thematic drilling 

program 

Late Afternoon (4:00) 
Boat Trip 

Evening (dinner and later): 

PCOM-USSAC JOINT DISCUSSION OF ODP 
Discussion leaders: R. Moberly and D. Scholl 
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JOIDES PLANNING COMMTITEE SPRING MEETING 

2-4 May 1989 
Voksendsen Hotel 

Oslo, Norway 
REVISED DRAFT MINUTES 

Members: 
R- Moberly (Chairman) - Hawaii Institute of Geophysics 
G. Brass - University of Miami 
D. Cowan - University of Washington 
O. Eldholm - University of Oslo, ESF Consortium 
D. Falvey - BMR, Australia (for J. Malpas) 
H. Jenkyns - Oxford, United Kingdom 
M . Kastner - Scripps Institution of Oceanography 
Y. Lancelot - University Pierre et Marie Curie, France 
M . Langseth - Lamont-Doherty Geological Observatory 
M . Leinen - University of Rhode Island 
N . Pisias - Oregon State University 
T. Shipley - University of Texas at Austin 
A. Taira - Ocean Research Institute, Japan 
B. Tucholke - Woods Hole Oceanographic Institution 
U. von Rad - BGR, Federal Republic of Germany 
J. Watkins - Texas A & M University 
Liaisons: 
L. Garrison - Science Operator (ODP-TAMU) 
R. Jarrard - Wireline Logging Services (ODP-LDGO) 
B. Malfait - National Science Foundation 
T. Pyle - Joint Oceanographic Institutions, Inc. 
Guests and Observers: 
M . Cita-Sironi - University of Milano, Italy 
E. Kappel - Joint Oceanographic Institutions, Inc. 
M . Storms - ODP-TAMU Engineering 
J. Thiede - GEOMAR, Federal Republic of Germany 
TOIDES Planning Office: 
L. d'Ozouville - Executive Assistant and Non-US Oaison 
G. Waggoner - Science Coordinator 

Tuesday, 2 May 1989 

769 Introduction 
PCOM Chairman Ralph Moberly called the 1989 Spring. Meeting of the JOIDES 
Planning Committee to order. Olav Eldholm welcomed everyone to Norway on 
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behalf of the NAVF, the ESCOSeCTetariat, and the Institutt for Geologi of the 
University of Oslo. Eldholm explained logistics including a dinner party to be 
hosted by the NAVF. A field trip led by Bjam Larsen of Statoil Stavanger was 
planned for Friday and Saturday to visit the Oslo Rift. 

770 Minutes of Miami PCOM Meeting 28 Nov.-2 Dec. 1988 
Moberly called for comments, corrections and approval of the previous minutes. 
Pisias asked that the following clarification be added to the first paragraph under 
Discussion on page 5 of the Minutes: "It was noted that the $800K cost for 2 HRGBs 
was not only for the purchase of the guidebases, but included all costs associated 
with deploying and using these items." 
Lancelot asked for a correction to page 35 in minute 755 New Drilling Vessel, with 
the third sentence of the third paragraph under Discussion corrected to read: 
"Lancelot said that France has modified an ice-breaking vessel which will be nm by 
TAAF ..." 

PCOM Motion 
PCOM approves the minutes of the 28 November-2 December 1988 Planning 
Committee meeting with amendments. (Motion Kastner, second von Rad) 

Vote: for 16; against 0; abstain 0 

771 Approval of Agenda 
Moberly called for additions or revisions, and then for adoption of the agenda for 
the meeting. Lancelot and Brass asked for additions. 

prnVTMnHnn 

PCOM adopts the agenda for the 2-4 May 1989 Planning Committee meeting with 
amendments. (Motion Pisias, second Brass) 

Vote: for 16; against 0; abstain 0 

772 Reports By Liaisons 
Reports were given by the ODP Liaisons to PCOM. 
B. Malfait from NSF gave an update on the NSF budget and new US oceanographic 
research vessels (Appendix B). There has been a reaffirmation by the new 
administration to double the NSF budget on a 5-year time scale. There has not been 
as quick a matching commitment from congress. Overall the 1989 NSF budget has 
increased by 9.8%. The 1990 request working its way through congress is for a. 13.9% 
increase. Within the Ocean Sciences Division this translates into a 4% increase in 
1990. The inareases in the C)cean Sciences Division are for some major new 
initiatives such as GOFS and W O C E : 1989 overall budget for N S F / O D P related 
programs is $31.4M. US ODP science support is divided between unsolicited 
proposals $5.1M and US Science Support/USSAC $4.3M. 
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B. Malfait discussed changes in the US research fleet. The Conrad has been retired. 
The Knorr and Melville will be stretched. The keel has been laid for tiie AGOR-23 
which will replace the Thompson operated by the University of Washington. The 
Division of Polar Programs is proceeding to acquire services of an Antarctic research 
vessel. The Division of Polar Programs and NSF/ODP Program are jointiy 
supporting a workshop at Woods Hole in late September to plan for future US 
geology and geophysics work in the Arctic. 
T. Pyle from JOI reported on how the ODP FY90 budget was produced (Appendix C). 
The budget includes $1.5 M in SOE which are already committed. $53K of the SOE is 
for publishing the LRP, publication of a "highlights" brochure, and includes "seed 
money" for thematic publications. Pyle also discussed possible JOIDES liaisons with 
other global science initiatives (see below). Outside liaisons were again discussed in 
Minute 785. 
T. Pyle presented the JOIDES response to the Performance Evaluation Committee 
and the National Science Board reviews of the program. Responses have been 
made in the following areas: 

Reorganizing the advisory structure on a thematic basis by: 1) deleting the 
regional panels; 2) emphasizing thematic panels; 3) splitting SOHP thematic 
panel into SGPP and OHP; 4) adding SMP service panel; and 5) revising and 
updating mandates. 

Emphasizing timeliness of publications and need for thematic synthesis 
publications by: 1) providing funds for temporary copy editors in FY90 (SOE); 
2) providing seed money for thematic publications in FY90 (SOE). 

Criticism of JOI and the lines of conununication have been addressed by: 1) 
providing a mandate for BCOM so that its purpose is not misimderstood; 2) 
clarifying the JOIDES chain-of-conunand; and 3) clarifying JOI is sensitive to 
the international character of the program. 

Coordination with other Earth Science programs has been proposed by: 1) 
Liaisoning with the following groups: Arctic Ocean Drilling; National digital 
seismic networks (IRIS, POSEIDON, etc.); RIDGE, BRIDGE, FRIDGE; Global 
Sediment. Geol. Project (lUGS); Continental Drilling; WCRP-WOCE, JGOFS, 
etc. and 2) Briefings of PCOM by other programs (see Minute 773). 

Question of why there is not deeper drilling: 1) less deep drilling being 
proposed; 2) some objectives reached earlier than expected; 3) some 
lithologies still causing drilling problems. 

Advice on increasing "dues" has been ignored. ODP will seek more partners. 
T. Pyle and R.. Moberly reported on the BCOM meeting; Some of the principal 
concerns of BCOM included (a) potential increases in the SEDCO day-rate for the 
vessel have not been budgeted, (b) there appears to be littie attempt to constrain 
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payroll costs, (c) the initial SOE was short of 4%, and (d) without increased funding 
in FY91 and FY92 it will not be possible to meet the technology and engineering 
developments necessary to move ODP into the 1990s. BCOM approved the addition 
of two editors to help reduce delay time for publications. 
L. Garrison gave the Science Operator report on ship operations and staffing of 
cruises. Leg 124E was to test engineering developments, primarily the Diamond 
Coring System. It proved the concept of using a mining coring system for drilling 
core fi'om the JOIDES Re^lution. Leg 125 was located in the Mariana and Izu-Bonin 
forearc regions, where it successfully drilled serpentinite diapirs. Leg 126 has been 
encountering problems with loose sands and consequently getting the pipe stuck. B. 
Taylor has requested the relocastion of several sites. One day has been added to each 
of the upcoming Japan Sea legs. The request to collect a third APC core for an 
experiment to study biological activity using a C^^ radiotracer elicited considerable 
discussion and was taken up again in Minute 779. The location of the scheduled late 
October dry dock has not been set, since bids are still out. 
Co-Chief Scientists have been chosen through the Vanuatu Leg and staffing has 
been completed through Japan Sea n. Co-Chief Scientists for upcoming legs are: 
Loren Kroenke and Wolfgang Berger (Ontong Java Plateau); Peter Davies and Judith 
McKenzie (NE Australian Margin); Gary Greene and Jean-Yves Collot (Vanuatu 
Collision Zone); and L.M. Parson and James Hawkins (Lau Basin). Garrison also 
presented a breakdown by cotmtry of participation on ODP legs (Appendix D). 
The 4th Annual Co-Chief Scientist Review Meeting for legs 119 to 124 was held in 
mid-April. It was a productive meeting with a thorough review; no major 
problems were identiJSed. There was a concern that Co-Chiefs do not always fully 
understand the objectives of a leg. Proponents should be invited to the pre-cruise 
meeting if they are not otherwise participating on the cruise. 
Cowan brought up a concern that the actual drilling results do not always meet the 
goals that were set in the proposals. Moberly said that a study is being made of 
expectations versus results of drilling by L. d'Ozouville. In general, HPC is usually 
sucessful while RCB is not as good under ODP as DSDP. Pisias noted that in general 
most sites do not reach the projected depth. Both Pisias and von Rad said that the 
proposed meeting of the former Indian Ocean Panel and Indian Ocean Co-Chiefs 
will be important for evaluating these kinds of problems. Malfait commented that 
since the scientific objectives have been reached, these kinds of problems have 
generated few negative evaluations. Brass said that something scientifically 
important usually comes out of these legs, even if it was not expected beforehand. 
Moberly said that at the next PCOM meeting recent Co-Chief Scientists will be 
present to answer questions. 
R. Jarrard gave the Wireline Logging Services report. The Side-Entry-Sub (SES) has 
allowed' increased: logging of unstable holes (Appendix E), but results in increased 
logging time requirements and since it allows logging in unstable holes increases 
the risk of tool losses. There is a need for a new SES so that even if the pipe gets 
stuck, tools can be pulled out of the hole. Also the new SES will save up to an hour 
and a half for each tool change. WLS would like to go ahead and have it ready for 
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use on the Resolution by early 1990. The TAM wireline packer continues to have 
development problems and may not be ready for the Nankai Leg. Use of the larger 
diameter AMOCO pump has solved the problem of inflating the packer, but 
deflation of the packer is now a problem. A smaller diameter pump will be tried. 
The chemical sensors require cleaning after about 24 hours of deployment, this will 
require the presence of an Electronics Technician onboard the vessel to maintain the 
tool, which may cause both budgetary and space problems. T A M is now somewhat 
reluctant to develop the packer further since it may take another 6 months to get the 
packer acceptable for ODP use. 

Reports were presented by the PCOM liaisons to: LTTHP by G. Brass; OHP by G. 
Brass; SGPP by M . Kastner; TECP by O. Eldholm; DMP by R. Moberly; IHP by Y. 
Lancelot; SMP by M . Leinen; SSP by T. Shipley; PPSP by R. Moberly; TEDCOM by J. 
Watkins; and the detailed planning group CEPAC by R. Moberly. Except for 
TEDCOM, draft minutes of recent meetings were included in the PCOM Agenda 
Book. 
Items brought up for PCOM's attention during these presentations included: 
LTTHP was concerned that NSF-supported site survey work guidelines might not be 
consimunate with thematic planning (see Minute 790). There is a concern that the 
cost of deployment of a worldwide seismic network estimated at $60 to $70M, will be 
entirely an ODP expense. 
OHP was concerned that it did not have more direct access to TAMU drilling and 
engineering information needed for plaiming. The panel was confused about the 
proposal review scheme, whether they respond directiy to proponents or through 
the JOIDES Office. OHP concluded that sealevel changes should be left to SGPP. 
Kastner said sealevel changes should be considered by both panels, OHP and SGPP, 
not just by SGPP. Pisias said that OHP cannot reject ocean history outside the 
Neogene and must consider sealevel change, since only the sedimentary response to 
sealevel change belongs to SGPP. 

SGPP will be writing a new "White Paper". SGPP mandate is viewed as being 
concerned with the sources, sinks and behavior of elements in the ocean. Two or 
three additional members will be requested after evaluation of membership in July. 
Volume A can be speeded up, but should not be published immediately off the ship. 
TECP recommends a DPG to coordinate efforts for convergent margin drilling. 
TECP's two highest ranked proposals are Chile Rise Triple Jtmction and Old Pacific. 
Proposals to drill volcanic margins, such as Roekall, wWle generally having a good 
thematic component, require more work before they are acceptable for drilling. 
TECP encourages the various proponents to interact with one: another to improve 
the proposals.. G. Westbrook was reminded that a report ot the Fluid Processes in 
Accretionary Prisms Working Group is required^^: ^̂ ^̂ v - ĉ  
DMP has suggested guidelines for Third-Party Tool Policies that needs PCOM 
approval. 
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IHP has done an extensive survey on publications, and made formal 
recommendations to PCOM in its minutes. Some more staff members are required 
at TAMU to speed up publications regardless of which options are chosen. Lancelot 
made the observation that IHP may operate too close to the Science Operator, and 
may need to have some meetings at other locations. Pisias and Lancelot were both 
concerned with the format and quality control used by ODP to archive data. Fisias 
said he would write up what he sees as the position PCOM should take on putting 
ODP data on CD ROM and problems with archiving data. Leinen commented that 
SMP is also considering these problems. Kasther was concerned about who makes 
the decisions about data storage. 

SMP has made some specific recommendations for shipboard improvements. 
SSP has complained that it doesn't see proposals until they are "mature". Moberly 
pointed out tiiat they see those with thematic priority. 
PPSP needs additional information for evaluating the Cascadia and Vancouver 
programs. 
TEDCOM regards the cost estimates in the Long Range Plan for engineering 
development to be too low by a factor of 2. ODP-TAMU Engineering may be trying 
to do too much. TEDCOM wants to form a subcommittee of 5-6 people plus a 
consultant from the British Geological Survey (travel expenses paid by JOI) to focus 
on the DCS and mining drilling and make recommendations about development. 

773 Arctic Drilling 
Arctic drilling was discussed by J. Thiede. He presented the scope and present status 
of the proposed drilling program that is developing within some countries. The 
presentation was followed by a general discussion. Arctic drilling is representative 
of a nimiber of major new international geosdence programs with which JOIDES 
intends to develop and maintain some sort of liaison for mutual advantage. 

774 Engineering developments at TAMU 
Engineering developments at TAMU were discussed by M . Storms, including 
principal systems \mder development, and results of the tests completed on the 
Engineering Leg. The Diamond Coring System was successfully deployed under 
severe operating conditions with successful "active" heave compensation imder 
environmental conditions in excess of design parameters for the system. Increasing 
tiie drilling depth capability of the DCS from its present 2000 m depth limit to 3500-
4500 m is estimated to cost $700K to $800K A further test of the DCS will be 
conducted: on landi probably in chert and chalk sequences in the UK or France.. Test 
of the Navi-drill core barrel showed that the new Mach IP, "draihhole" mud motor, 
is a significant improvement over previous designs. Motor failures and other 
diesign problems, however, indicate more work is needed before the Navi-drill can 
be deployed routinely as required for use of the Geoprops probe. 
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Digcugsipn 
Lancelot was concerned that the on-land test would not be the same as drilling 
interbedded chert and calcareous ooze which is causing some problems. 

Wednesday, 3 May 1989 

775 Relative Costs to Achieve Compatibility between DCS Hole Size and Logging 
The relative costs to achieve compatibility between hole size and logging were 
presented. A basic problem is that the Diamond Coring System (DCS) is designed to 
be most effective while coring holes with diameters too small for the present suite 
of logging tools. Assimiing the DCS might be deployed on the Resolution, Mike 
Storms presented the ODP-TAMU Engineering estimates of the relative costs to 
achieve compatibility between the 4-inch diameter borehole made by the DCS and 
the nunimum 5-inch (preferably larger) borehole required to use the present suite of 
logging tools. It is estimated that reaming a preexisting 4-inch diameter, 500-m 
borehole made with the DCS, to a 7.5-inch borehole compatible with the present 
suite of logging tools, requires 17.5 days of drilling time and would cost $76K for the 
drilling hardware needed for just the reaming. The estimated cost for increasing the 
size of the borehole drilled by the DCS to 5 inches is $2.72M (mainly purchase of 
larger diameter drill string and its racking system), and would require 2-3 weeks in 
dry dock for modifications to the JOIDES Resolution. Drilling a hole greater than 6.5 
inches in diameter with the DCS wovdd require even more extensive modifications 
to the JOIDES Resolution. It was noted that reaming, besides being exceptionally 
slow, has its own particular drilling problems including sticking the pipe. 

Rich Jarrard for WLS provided an estimate of $60K per leg to rent a basic logging 
tool assembly for a 4-inch diameter hole. That assembly, however, would sacrifice a 
considerable amount of valuable information that is obtained with the suite of 
logging tools currentiy in use. Modifying the present tools for use in a 4-inch hole 
would be prohibitively expensive, and in the case of geochenucal logs, impossible to 
achieve. With the current budgets a choice between renting tools for high 
temperature logging and logging 4-inch holes would also have to be made. 

A further cost-analysis on drilling a 4-inch hole with the Diamond Coring System 
for core recovery with a second but larger hole drilled (but not cored) for logging 
purposes will be prepared before the next PCOM meeting for mailing to PCOM. 
Theoretical studies of hole cooling by circulation of drilling fluids will continue by 
WLS for presentation at the next.meeting. In any event, an increase in funding 
appears to be necessary to achieve compatibility between hole size and logging if the 
DCS is used. 

Discussion 

Kastner, Langseth and Brass all expressed concern that the wireline packer cannot be 
deployed in the 4-inch DCS hole. Brass and Kastaer were also concerned with the 
effect of corrosive environments on the packer; It was pointed out that the primary 
goal of using the DCS is to recover core; 
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Brass wanted to know the advantage of drilling a second hole over reaming the 4-
inch hole. Storms said reaming is often unsucessful due to problems peculiar to 
reaming. Brass was concerned that cores and logs would not come from the same 
holes. 
Lancelot expressed concern that with only a slow increase in funding, the chance of 
a major breakthrough in drilling technology is slim. A series of failures will put 
ODP in a poor situation. ODP should drill what it can do the best now and wait 
until after 1993 and any major increases in funding to develop these drilling 
capabilities. Brass was concerned that if an attempt is not made to reach C060DI & 
n objectives by 1993, then ODP is equally open to criticism. 
Pisias wanted to know if going to the larger pipe limits the depth of drilling. Storms 
said that the pipe storage capabilities will be reduced from about 9 km to about 7 km 
with the larger pipe. Pisias said that the thematic panels should be aware of this 
limitation. 
Leinen wanted to know if the 5-inch DCS system covild be developed now. Storms 
said that the optimiun way to proceed is to prove the concept of deploying the DCS 
from the drill ship with the 4-inch DCS system and then develop the 5-inch system. 
Jarrard asked if using the larger pipe precluded using the smaller pipe. Storms said 
that this would be so due to ship modifications for using the larger pipe. 
Eldholm said that for some programs recovery of cores is the most important factor. 
A reduced logging and downhole measurements program may be necessary to attain 
some COSOD goals. 
It was generally agreed that continued testing of the 4-inch I X S system concurrent 
with other development studies was the most realistic choice. 

776 CEPAC Programs 
PCOM watchdogs for CEPAC programs reported on their maturity. There was 
virtually no change fi"om the PCOM Agenda Book siraunary. In the order of the 
listing of the last CEPAC prospectus, these were the programs of high thematic rank 
through fall 1988, and their PCOM watchdogs. R. Moberly attended the recent 
CEPAC DPG meeting, where on 12 April each program's status was reviewed and is 
simunarized in brackets below. A l l need PPSP reviews. 
Hawaii Flexure: G. Brass [Littie new information, except a response from D. Kent on 
dating: paleomagnetism may give reversal datums but provides no precision 
between datums. GLORIA records show products of abundant mass wasting in 
moat and of extensive volcanism on arch.] TECP needs to decide if the dating 
resolution is suffident to test the flexure modelis. 
Chile Triple Junction: O: Eldholm [Processing of MCS is continuing. Recentiy 
acquired GLORIA data in the region. Final endorsement by TECP as a Irleg or 2-leg 
program will depend on final presentation of data.] 

8 
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Cascadia Accretion: D. Cowan [Safety preview was in March. Extensive MCS 
funded for Oregon margin for simuner, and probably funded for Vancouver margin 
for siunmer]. 
Old Pacific: A. Taira. [Needs specific drilling sites based on what is available now; 
proponents are to prepare. Sites for the Pigafetta Basin will be readjusted after Y. 
Lancelot cruise in late summer.] 
Atolls and Guyots: B. Tucholke [Evaluation of recent cruise information virtually 
complete. Proponents will have revised proposals by early June. Remaining 
problems: design of 1-leg vs 2-leg program; uncertain recovery in part of reef holes. 
CEPAC has recommended that a test of recovery methods be made on MTT Guyot on 
the next engineering leg.] 
Ontong lava Plateau: M . Kastner [This was approved for the FY90 schedule. In 
response to PCOM's directive, CEPAC members and a guest fi-om OHP prepared a 1-
leg program, based on the L. Mayer et al combined proposal, of 4 sites for the 
Neogene depth-transect objectives and one deep site for the Paleogene and basement 
objectives. There have been questions about the assignments of co-chiefs.] 
Eastern Equatorial Pacific: M . Leinen [Sites can be placed on the two long north-
south transects after the funded site-spedfic survey at the end of this simuner.] 
North Pacific Neogene: Y. Lancelot [In response to PCOM's directive, CEPAC 
members and guests have prepared a 1-leg program based on combining the three 
proposals. It will be sent to the theitnatic panels. No additional survey or processing 
seems necessary.] 
Bering Sea: Y. Lancelot [In response to PCOMs directive, CEPAC members and 
guests prepared a 1-leg program based on the proposals. It will be sent to Thematic 
panels. Iniformation is complete for two areas. Soviet geoph5rsical data would aid 
site selection at Shirshov Ridge, where the ideal site probably would lie west of the 
US-Soviet treaty boundary. Direct Soviet participation in ODP would help, but there 
will be attempts anyway to acquire the Soviet data.] 
Shatsky Rise: H . Jenkyns [Much depends on the ability to recover alternating hard 
chert and softer chalk or limestone lithologies, espedaUy in nodular sections in 
which a nodular "roller" blocks the bit throat. CEPAC recommended a site on 
Shatsky for the next engineering leg. An additional old seismic line through Hole 
47 has come to light. The scientific aims for the Ogasawara Plateau proposal seem to 
fit closer to Shatsky Rise than Atolls and Guyots.] 
Deep Criist at 504-B: G. Brass [Awaiting the:clearing of junk that is in the hole.] 
Hangups have been at expansion joints, so there may not be a buckle in the casing. 
EPR Bare-rock Program; G. Brass [In March the revised D. Fomari et al. proposal 
was received. Objectives are keyed to the LTIH White Paper, and an area at 9** 43' N 
was selected based on a synthesis of new and older information. The French 
proposal will be revised by late simuner, for an area farther north. LTTHP should 
evaluate these proposals next fall. There are requirements for obtaining core and 
fluid samples and measurements in young brittie rocks, some of which may be hot. 
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In preparation for legs in yoimg basalt, CEPAC recommends that a test site in the 
Mariana trough be induded in the nest engineering leg.] 
Spdimpnted Ridges: M . Langseth [PCOM has charged a DPG to plan a site-specific 
program of two Juan de Fuca legs, one in the Middle Valley hydrothermal system, 
and one in.the sulfide system to the south. The DPG, composed of the former Bare 
Rock and Sedimented Ridges working groups and chaired by Bob Detrick, meets 13-
15 June in Ottawa. There are requirements for sampling and measuring hot and 
corrosive fluids.] 
Yoimg Hotspots: Loihi: R. Moberly [All survey work is completed. The peti-ologic 
objectives require obtaining young, brittie rocks. The natural-laboratory objectives 
are not compatible with the M . Purdy et al. request for a hole for a down-hole 
seismometer near Hawaii to detect teleseisms because Loihi itself is an active 
seismic source.] 

777 FY90 Rescheduling; Engineering Development Legs 
In light of the probable delay at Nankai and the iiutial statement by TAMU 
engineers that they would need about one year after Leg 124-E to prepare for another 
engineering leg, Moberly had asked L. Garrison and also CEPAC to prepare some 
draft schedules for a revised FY90 program. To accommodate these delays and 
minimize weather and transit difficulties, the drafts proposed that in addition to the 
legs previously accepted, there be induded an Old Pacific leg and one leg of the 
AtolLs and Guyots program, based on the maturity of those proposals and their 
thematic standing. 
Evaluation of FY90 rescheduling commenced with extensive discussion of the 
Nankai program, because of concerns about: 1) the uncertain status of several of the 
geotechnical instruments scheduled to be deployed diuing the Nankai Geotechnical 
Leg (Navi-drill, Geoprops probe, TAM wireline packer); 2) the weatho-; 3) one-leg 
versus two-leg drilling strategies; and 4) which sites were the proper ones to drill. 
Brass and Pisias were both concerned that the thematic panels have identified the 
Navi-drill and Geoprops probe as necessary for a successful leg. Jarrard said that 
fluids can be sampled from cores and the scales of p>ermeability can be measured 
using other tools which are available. The tools under development will enhance 
the types of measurements that can be made but a successful program can be done 
with what is available. Brass questioned why delay the program if it can be done 
now. Both Langseth and Kastiier said that although better results will be obtained by 
having these tools available, sdentifically valuable results could be obtained 
without them. 
Cowan asked that Taira explain' why the sdence is important without the 
measurements made by the new geotechnical tools.. Taira. explained that the 
original proposal was made without Geoprops, using the packers that provided good 
results at. Barbados; Nankai will provide nmjor understanding of processes at 
accretionary margins even without the new tools. Shipley said that the FPAP view 
is that a spectrum of structures, sediment types, convergence rates and other 
parameters involved in accretion need to be studied; Nankai has good geophysical 
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imaging, the sediments provide good reflections and structures show up well. 
Other margins such as Vancouver will eventually have this quality of structural 
imaging, but Nankai is the best right now. It also has more background information 
provided by extensive drilling in surrounding areas. The weight of information 
favors drilling at Nankai. 
Cowan, Leinen, and Eldholm all wanted to know if a conventional leg at Nankai 
would be a significant advance without the geotechnical tools. Why not wait and 
make a quantum leap at Nankai? There was a general concern that delay of the leg 
after 1990 might result in postponement until near the end of the current drilling 
program. Both Pisias and Langseth were concerned that the Japanese have invested 
considerable money in arranging the oblique seismic experiment and the "ONDO" 
experiment. Coordination with the Japanese vessel requires that any postponement 
be until March, which will allow additional time for finishing the Geoprops tool, 
von Rad said that the SGPP minutes suggest that Nankai can be done successfully 
without Geoprops. 
Moberly asked Taira what the drilling strategy would be if the Geoprops tool is not 
available. Taira said it depends on whether it is a one-leg or a two-leg program. In a 
two-leg program drill NKT 10 & 1 on the first leg and NKT 2 on the second; in a 
one-leg program drill NKT 2 & 1. Both Taira and Kastner absented themselves after 
answering questions during the following discussion and votes. 
A poll of PCOM members showed that although an initial drilling leg would benefit 
from the use of the geotechnical instruments under current development, it was 
generally agreed that the scientific objectives of the Nankai Leg, as originally 
proposed, stand on their own without the Geoprops probe; therefore the following 
motion was made. 

PCQMMotion 
PCOM reaffirms its acceptance in the FY90 drilling program of a Nankai Leg, 
independent of the availability of the Geoprops tool. (Motion Pisias, second 
Watkins) 

Vote: for 13; against 0; abstain 1; absent 2 

Because of the questions about the necessity of delaying the Nankai program if it can 
be done now, the following motion was proposed. Discussion by Garrison pointed 
out that this time period is the worst weather at Nankai and it does not allow any 
possibility of having the Geoprops ready. Jarrard also said that the new SES will not 
be ready at that time and that this would result in greater danger of loosing the 
downhole experiments. Langseth also pointed out that the "ONDO" experiment 
cannot be done until after the beginning of March. 

PCQMMotiQXTi 
Sdiedule the Nankai Leg to be immediately after the dry dock; (Motion Brass, 
second Leinen) 

Vote: for 0; against 12; abstain 2; absent 2 (Failed) 
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Since there was a general consensus that new engineering developments are 
essential for the continued success of ODP, and field testing is a necessary 
component of the development process, PCOM next discussed how to manage 
future Engineering Development Legs. 
Pisias suggested that a rigid policy may not be attainable, since the sdentific needs 
should determine priorities. He suggested that partidpation of sdentists in 
developing these legs is essential and there shoidd be both a sdentist and an 
engineer Co-Chief Sdentist arrangement. Eldholm said that flexibility is needed, but 
PCOM should establish the priorities. Proper preparedness is required l)efore sea 
trials. 
Lancelot said that some initiative by TAMU Engineering is good, they have 
undertaken the solution of general problems assodated with drilling, however 
PCOM needs to set some priorities for engineering developments. Brass said that 
high priority sdentific requirements must be translated into engineering 
developments. Kastner, Tucholke, and Jarrard all emphasized the need for 
flexibility. 
Garrison and Storms both commented on the problem of poor site selection on Leg 
124E. The options seem to be either to occupy sites drilled previously or to do site 
surveys as extensively as is done for sdence legs. Leinen noted that the site surveys 
do not have to be as extensive as for the sdence legs, since the sdence content does 
not have to be evaluated against other competing programs, but rather if the specific 
goal of the engineering test can be done at that site. 
Storms suggested that the sdence staffing should be limited in number, but should 
indude those persons who imderstand the long-term engineering development 
goals. Proponents of engineering developments should also be induded. 

PCOM Consensus 
PCOM affirms the use of the ship's time for testing of engineering developments 
in joint sdence-engineering legs or within a sdentific leg, as opportunities and 
the stage of developments allow. PCOM, however, will not indude such uses of 
the drilling vessel without some assurances that the time will be used to good 
advantage, and therefore provides some guidelines as follows: PCOM in 
consultation with ODP-TAMU Engineering and with the advice of JOIDES 
Panels, will establish priorities for these legs, check that preparations for tests are 
adequate; and determine if the necessary site surveys are available for proper site 
seliection. 

PCOM Consensus 
There will be both an engineer co-chief and a sdence co-chief on the engineering 
development liegs. Although the sdentific staffing of these legs should be ^ 
minimal, staffing; should indude JOIDES panel memliers or other sdentists 
concerned with the long-term engineering development goals, and proponents 
of the particular engineering development undergoing tests. During the leg 
itself, engineering operations will have priority over sdentific objectives. 
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PCQM Consensus 

Engineering legs will not be given an "E" designation, but will be sequentially 
numbered along with the scientific drilling legs. 

PCOM Consensus 
The next engineering development leg should be a joint sdence-engineering leg 
to test developments aimed at bettering the drilling and recovery of chert-chalk 
sequences, reefal limestones, and young brittie crust. The JOIDES structure will 
be asked to find appropriate sites at Shatsky Rise, M.I.T. Guyot, and in the 
Mariana Trough (if too deep, Bonin back-arc basin), as well as provide 
appropriate advice on a scientific Co-Chief and other staffing. TAMU's estimate 
of approximately two months of ship time was thought to be reasonable. 

The draft insertion of two scientific legs and a longer sdence-engineering leg into 
the FY90 schedule would delay the transit east across the equatorial Pacific from Lau 
to 504B by about 5 months. Concerns expressed by Kastner, Brass and Pisias about 
the coinddence of the EPR drilling with the end of the current drilling program 
showed that PCOM members wanted no such delay. Lancelot absented himself 
fi-om the room during the following discussion. The position of the four southwest 
Pacific legs (Ontong Java, NE Australian Margin, Vanuatu, Lau) on the program, 
induding their weather constraints, was evaluated, but most discussion concerned 
Atolls and Guyots, Geochemical Reference, and Old Pacific. These three programs 
were examined carefully, induding rankings, maturity of proposals, the weather, 
and b-ansit backtracking. Pisias pointed out that Atolls and Guyots has not yet been 
evaluated thematically by OHP and SGPP. Revised proposals for Atolls and Guyots 
also have not yet arrived for review, preduding any decision about which leg of two 
potentially strong ones should be drilled first. Additionally, concerns by Tucholke, 
von Rad and Brass about low recovery of reefal limestones might be answered on 
the sdence-engineering leg. These concerns resulted in the following motion. 

PCOM Motion 
Remove Atolls and Guyots from consideration for the the FY90 drilling 
program. (Motion Leinen, second Eldholm) 

Vote: for 12; against 0; abstain 3; absent 1 

A discussion was held comparing Old Pacific and Geochemical Reference programs. 
Old Pacific had received high ranking from both TECP and tiie former SOHP panels, 
while Geochemical Reference had received high but not the highest ranking by the 
LTTHP: Jenkjms suggested that there was some question about whether Jurassic 
oceanic crust and sediments would be found at the proposed sites for Old Pacific, and 
consequentiy a pilot hole drilled in the Pigafetta. Basin during the Engineering 
IDevdopment Leg nught be more appropriate^ Since the goal of the Old Pacific 
program is to sample the oldest oceanic crust, this was not judged to be a problem. 
Langseth questioned whether the site survey data for Old Pacific will be ready for 
drilling; Sites can be chosen however, from the present data and subsequently 
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adjusted based on data obtained from the cniise of Lancelot. This discussion led to 
the following motion. 

PCQMMQtiipn 
Remove Old Pacific from consideration for the FY90 drilling program. (Motion 
Kastner, second Brass) 

Vote: for 6; against 6; abstain 3; absent 1 (Failed) 

A straw vote showed that the majority favored the substitution of Old Pacific, 
because of its higher thematic raiiking, for Geochemical Reference. Tucholke 
expressed his concern with this substitution. The thematic rankings given to 
Geochemical Reference by UTHP and WESTPAC were reviewed. Moberly pointed 
out that such global programs as geochemical reference, excursions of the magnetic 
field, stress in the lithosphere, and seismic observatories generally will fail in head-
to-head competition with many individual programs, yet the start must be made 
sometime. Leinen pointed out that UTHP ranked it behind both 504B and EPR 
drilling, for whose advancement in the drilling schedule this rescheduling is being 
done. It was suggested by Kastoer that results from drilling Old Pacific will help to 
improve any future Geochemical Reference Leg and it is not lost forever fi'om the 
drilling schedtile. A subcommittee of PCOM, consisting of Eldholm, Falvey, Pisias 
and Taira with the help of Garrison, was appointed to suggest a schedule for drilling 
in FY90 from the accepted programs. This led to the following motion and 
consensus, that in effect substituted an Old Pacific Leg for the Geochemical 
Reference Leg previously scheduled for FY90. 

PCOM MPtiQ^i 
PCOM adopts the following approximate schedule for the FY90 drilling program. 

129 Nov.-Dec. 1989 2 mo. Old Pacific 
130 Jan.-Feb. 1990 2 mo. Ontong Java Plateau 
131 Mar.-Apr. 1990 2 mo. Nankai 
132 May -June 1990 2 mo. Engineering (Shatsky, MIT, Mariana) 
133 July-Aug. 1990 2 mo. NE Australia Margin 
134 Sep.-Oct. 1990 2 mo. Vanuatu 
135 Nov.-Dec. 1990 2 mo. Lau-Tonga 

(Motion Brass, second Langseth) 
Vote: for 12; against 0; abstain 2; absent 2 

PCOM Consensus 
Following Leg 135 there will.be a transit of the Resolution eastwards across the 
Pacific to Site 504B and East Pacific Rise to prepare for drilling in these locations^ 

For Co-Chief Sdentists on the Old Pacific Leg, PCOM nominated in no order of 
preference: Y. Lancelot, R- Larson, P. Vbgt (who were suggested previously by SOHP 
and CEPAC) and J. Natiand. 
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778 General Track of the Vessel. Spring 1989 - Spring 1992 

PCOM had not been meeting its obligation to determine the general track of the 
vessel sufficiently in advance to be able to allow for orderly site surveys and reviews 
and maturation of proposals. To attain again a four-year general plan, PCOM was to 
advance its planning in two stages one year apart. The main order of business for 
PCOM at Oslo was to have been to determine the general course of the vessel for the 
period between the end of FY90 planning, and three years in advance of drilling, or 
to Spring 199Z The main order of business at next spring's PCOM meeting was to 
have set the general course for four years in advance, or to Spring 1994. 
PCOM planned the direction through calendar 1991, somewhat less that three years 
in advance of the vessel, namely the specific legs for FY90 (see preceding minute), 
and a general direction in the easternmost Pacific in calendar 1991 from among 
programs that had received high thematic ranking as suggested by Brass. 

PCOMMoHon 
PCOM will schedule the general ship track for calendar year 1991 from among 
the following list of programs given high priority by the thematic panels: 
Cascadia Accretionary Prism; Chile Triple Junction; Eastern Equatorial Pacific 
Neogene Transect; East Pacific Rise Bare Rock Drilling; Hydrothermal Processes 
at Sedimented Ridge Crests; Lower Crust at Site 504B. (Motion Brass, second 
Kastner) 

Vote: for 13; against 0; abstain 2; absent 1 

The effect of this motion will be that at its November 1989 Annual Meeting, 
scheduling for the Program Plan for FY91 will (a) start with the two-month 
engineering operations^and transit Leg 136, to clear the jvmk from the bottom of 

-504B and seTtwoTiard-rock guidebases on the EPR, followed by (b) selection of 10 
months of scientific drilling from the 9 potential legs of the 6 scientific programs 
listed in the motion. Presumably, 5 legs will be selected on the basis of continued 
thematic evaluations, engineering developments, and proposal maturity, as well as 
weather and transit constraints. 
Eldholm, Brass, von Rad, Watkins, Tucholke, Lancelot and Kastner all expressed 
concern that a reasonably sufficient opportimity has not been given for new and 
revised proposals to be submitted for diematic evaluation and ranking, before 
planning the general position of the vessel beyond 1991 and the end of the present 
program. Eldholm suggested that the drilling community must be made aware of 
the deadline involved if proposals are to be considered for drilling in this phase of 
the program before these slots are filled. Watkins suggested that if there is a 
perception that the ship will stay in the Pacific, then proposals for elsewhere will not 
get submitted. Proposals need to be in die JOIDES Office no later than August 15, 
1989 if the thematic panels are to receive them by fall. The thematic panels will 
meet twice (early fall 1989, late winter 1990) to provide rankings before spring 1990, 
when PCOM wiU determine the general direction of the vessel through spring 1994. 
The PCOM Chairman is asked to call again for revised and new proposals, and to 
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alert the thematic panels to their major responsibilities over the next two panel 
meetings. 

779 Radioactive Isotopes and Enriched Stable Isotopes 
L. Garrison requested from PCOM the time to collect a third core at a site in the 
Japan Sea, and his request raised an unexpected problem. UK microbiologists had 
proposed to the Science Operator to conduct C^* radiotracer experiments onboard 
the Resolution on on a third AFC core collected for that purpose. This disclosure 
generated considerable controversy. PCOM was concerned (a) that radioisotope 
reagents (as opposed to the radioactive sources sealed in logging tools) were going to 
be used onboard the Resolution, even though their use might lead to 
contamination of the vessel and (b) that another experiment was to be conducted 
that had not gone through the proper review by appropriate JOIDES panels and 
which had not received PCOM approval. Brass and Kastner explained the 
difficulties in nmintaining clean laboratories on the vessel. Kastner stated that, 
even though the proposal would not involve stable isotopes, it was exceptionally 
important to keep solutions of concentrated stable isotopes from the ship, as spiUs 
become impossible to detect. Kastner and Brass emphasized the necessi^ of totally 
banning imder any conditions all enriched stable isotope solutioi\s from the 
Resolution. Pisias said that any policy that is adopted should govern both enriched-
stable and radioactive isotopes. Furthermore, Taira pointed out that without proper 
approval from Japan, the use of these radioisotopes could prevent the Resolution 
from entering Japanese harbors. It was agreed that a formal policy on the use of 
enriched stable and radioactive isotopes is needed for the Resolution. UNOLS 
guidelines were suggested as a starting place. Jenkyns said the UK deems this 
experiment extremely important. PCOM also recognized the importance of this 
experiment towards broadening the scientific base of participation in ODP and — " 
regretted that it had not heard of the proposed experiments tmtil such a late date. It 
was suggested by Taira and Tucholke that alternative laboratories to the 
Resolution's could be used to conduct these experiments, either by fransfer of the 
core ashore or onto another vessel. Taira indicated he would help to identify an 
onshore lab. These discussions produced the following motion and consensus. 

PCOM Morion 
Neither enriched stable nor radioactive isotope reagents will be brought onboard 
the Resolution until such time as the Shipboard Measurements Panel provides 
satisfactory guidelines for their use to the Planning Committee. (Motion Brass, 
second Falvey) 

Vote: for 12; against 0; abstain 4 

PCOM Consensus 
PCOM endorses the use of ship time for obtaining a third AFC core for the UK 
bacteriological experiment. The proposed experiments using C^* radiofracers 
cannot, however, be done at this time on the. Resolution. Use of laboratories on 
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another ship or shore-based laboratories is recommended for the C^* radiofracer 
experiments. 

Thursday, 4 May 1989 

780 Publications 
The problem of publications was extensively discussed since a major criticism of 
reviewers of ODP has been the delay in publication of Initial Reports and Scientific 
Results, as well as the lack of thematic (synthesis) publications. Related is the 
problem that ODP publications have not become fully accepted as peer-reviewed 
literature, especially outside the drilling commimity. There is sfrong sentiment 
among some that policy be changed to favor a more immediate and uiu-estricted 
publication in the open literature. A return to the style and guidelines of DSDP days 
has also been suggested, which could even be speeded up because so much work can 
now be done onboard ship with computers. PEC n recommended that Part A [Initial 
Reports] be published so as to appear within one year of the end of the cruise, "even 
if this means some sacrifice in appearance and makes for imhappy paleontologists." 
Two-thirds of respondents to the IHP survey thought IR publication could be 
accelerated by 1 to 4 months. The present schedule calls for 14 months, but the IRs 
are appearing about 16 to 18 months post-cruise. With most IR material now ready 
for publication at the end of a leg, the main requirements for time seem to be for 1) 
biostratigraphic adjustments, 2) preparing or improving illustrations, 3) editing, and 
4) printing and binding. 

PEC n also suggested that "every effort be made to publish [Part B, the Scientific 
Results] in less than 30 months." Sbcty per cent in the IHP poll thought the results 
should be published less than 30 months post-cruise; only 5% said 36 months or 
more. At present, 36 months is the target, but about 45 months is the actual time to 
appearance of the SR volumes. A major delay is post-schedule receipt (or non-
receipt) of manuscripts from authors. 
Discussion 
Brass said that the Initial Reports are an effective way of communication, while it 
does impede publication in ihe open literature, this may not be a serious problem. 
Lancelot said the Initial Rep)orts are a specialized literature that gives the permanent 
results of ODP research, however, faster publication in the open literature is 
required. Kastner agreed that more publication in the open literature is needed. 
Cowan said that Leg llO has produced numerous publications in the open literature. 
Taira emphasized that what is needed is a less restrictive policy on individual 
publication in the open literature; Pisias cautioned against creating a free-for-all 
onboard ship, if there are not some rules about joint authorship; 

Both Brass and Pisias suggested that the Initial Reports are 
viewed as a "grey" in-house literature and that it is a waste of time and resources to 
try and "bleach it". Pisias recommended adoption of the IHP suggestions. Eldholm 
agreed that the. discussion should focus on the IHP recommendations. Lancelot, 

17 



036 
von Rad, Brass, Pisias, Leinen, Kastner, Eldholm and Tucholke all affirmed that 
what comes off the ship is what should be submitted to the printer 3-4 months post-
CTuise. Langseth suggested that some flexibility should be retained. 
Tucholke said that the IHP suggestions for outside publications is overly restrictive. 
Publication of new ideas based on personal experience should be allowed without 
having to include the shipboard science party. Some flexibility must be allowed. 
Lancelot suggested that tiie Co-Chief Scientists and staff representatives could dedde 
what can be published in the outside literature at the 3-4 month post-cruise meeting. 
Brass suggested that during the 12 month period following a cruise, any paper that 
has had its topic and authorship agreed to by the shipboard party could be published 
outside. Tucholke said that obligations to contribute to Part B may have to be 
redefined, so that the inclusion of reprints satisfy these obligations. Lancelot said 
that preprints of outside publications would also satisfy the obligation and could 
save time for the reviewers. Garrison expressed concern that permission from 
outside publishers would have to be obtained to include reprints or preprints. 

Langseth voiced his concern that the persons who do the site survey work 
sometimes have their data published by others, they also need to be included in this 
process. Moberly said that the site survey chapter can include both the shipboard 
team and those who did the initial surveys. Brass noted that present policy allows 
site survey persons to be included at their wish. Pisias observed that site surveys are 
funded by outside agencies and sometimes done by scientists outside the JOIDES 
structure, and their publications cannot be restricted by ODP policy. Falvey said that 
the rights of the site survey data owners should be respected. 
von Rad was concerned that the quality of Part B might be decreased if there is a 
mixture of reprints, preprints, and manuscripts. Lancelot suggested that it would 
increase the value of Part B. Garrison was concerned that problems with copyrights 
may increase publication time. Brass suggested that a cover letter be sent out by ODP 
to publishers stating that ODP reserves the right to reprint the paper in Part B. Brass, 
Pisias and Eldholm suggested that IHP needs to draft a policy for ODP concerning 
rights of site survey data owners, copyrights, etc. to be published in the JOIDES 
Journal. 

von Rad asked what period of time the ODP publication policy would cover after a 
cruise, would it be 30 months? Tucholke, Cowan and Pisias suggested that 30 
months for publication was not an unrealistic time. Tucholke said that the main 
need is to set a deadline for submission of manuscripts. 
Langseth questioned the continued need for the Editorial Review Boards if PCOM is 
backing ofi from the intent to make the ODP literature "white". 

PCOM Motion 
PCOM endorses the publication policy outlined below and forwards it to EXCOM 
for adoption by ODP. (Motion Brass, second Eldholm) 

Vote: for 14; against 0; abstain 2 
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ODP PubUcation PoUcy 

In order to provide a framework for more timely publication, both in the ODP 
literature and in the open literature, while maintaining the integrity of the 
Scientific Results volumes, PCOM recommends the following policies for 
publications. 

A . The Initial Reports volume will be scheduled to appear within one year of the 
end of a drilling leg. A small meeting of the co-cMef scientists and key 
personnel, about 3 or 4 months post-cruise, will refine, edit, and complete the 
Initial Reports volume, which essentially will be what had been written 
onboard ship. 

B. The Scientific Results volume will be scheduled to appear 30 months from 
the end of a drilling leg. The volimie can be composed of contributions 
directly to the volume, as well as reprints and preprints of publications 
submitted to the open reviewed literature. These latter two options are 
subject to the following restrictions: 

1. Any subnussion for publication within 12 months post-cruise must 
have had its authorship and theme agreed to by a consensus of the 
scientific party before the end of the cruise. The co-chief scientists will 
examine the manuscript to ensure that the agreement about theme and 
authorship has been fulfilled. 

2. Any submission for publication between 12 months post-cruise and the 
fulfillment of the author's obligation to the Scientific Results volume 
must have had its theme and authorship agreed to by a consensus of 
the scientific party at the main post-cruise meeting. The co-chief 
scientists will examine the manuscript to ensure that the agreement 
about theme and authorship has been fulfilled. 

3. After the author's contribution to the Scientific Results volume has 
been accepted, authors may publish at will in the open literature. 

C Within this policy framework PCOM will direct its Information Handling 
Panel to advise it of more detailed guidelines. They will include for example> 
issues regarding copyright, site-survey publications, lead times to meet 
publication dates/ and editorial policy including the need for an editorial 
review board. 

781 Thematic Publications 
The subcommittee of PCOM on Thematic Publications chaired by M . Leinen 
recommended that thematic publications cover multiple-leg topics, focus on themes 
(e.g. processes, conceptual models, environments, history), and highlight ODP 
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results in the framework of their influence and contributions to science. They 
suggest a "Dahlem Conference" model, where papers are submitted in advance as a 
pre-requisite for attendance; papers evolve as a result of interactions; volimies of 
papers are published quickly; and Dahlem conferences are familiar to geosdentists. 
Thematic panels would suggest appropriate themes. To begin with, funding would 
be from co-mingled sources (estimate around $50K). Publications of the volumes 
would be by firms or societies outside of ODP, such as A G U or Kluwer, which have 
experience with these types of publications. Other funding sources will eventually 
take over when the conferences are well established. Thematic symposia at 
meetings are also to be encouraged, especially those that result in special issues of 
journals. PCOM has asked the thematic panels to take the lead toward thanatic 
publications. The PCOM chairman and PCOM liaisons will keep reminding panels 
of this responsibility. 

Discussion 
Tucholke said that in order to be sucessful it is essential to find someone who is 
motivated to prepare the synthesis volumes. Lancelot was concerned that adoption 
of the "Dahlem" model would prevent other ways of generating synthesis volimies 
from being tried. Cowan thou^t that this was the wrong approach as well, since it 
does not get a wider community involved and participating in ODP. Falvey agreed 
that wider commimity involvement is required, with more open symposia. 
Kastner expressed the concern that symposia volumes are also "grey literature". 

782 Third-Party Tool Policies 
Third-Party Tool policies were discussed. Keir Becker wants to turn over to ODP-
TAMU the operation and maintenance of the drillstring saddle packer that he 
developed. Because that would involve future support by co-mingled funds rather 
than by US funds alone, any transfer should first be approved for reasons of 
scientific value by DMP (they have done so) and for policy by PCOM. TAMU 
Engineering has agreed to accept the packer for routine operations. 

PCOM Motion 
PCOM accepts the Downhole Measurements Panel's recommendation that the 
operation and maintenance of the drillstring sfraddle packer developed by Keir 
Becker be turned over to ODP-TAMU. (Motion Pisias, second Langseth) 

Vote: for 14; against 0; abstain 2 

The Downhole Measur^ents Panel has suggested guidelines for monitoring: third 
party tools. A subcommittee of PCOM consisting of D. Cowan, M . Langseth and N . 
Pisias, examined these guidelines and recommended their adoption by PCOM. 

PCOM Morion 
PCOM accepts the guidelines for monitoring third party tools suggested by the 
Downhole Measurements Panel. (Motion Langseth, second Cowan) 

Vote: for 11; against 0; abstain 4; absent 1 
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783 Rewording of Panel Mandates 

Some rewording of panel mandates have been proposed and the following motion 
resulted. 

PCOM Motion 
PCOM recommends and forwards to EXCOM for approval the following 
proposed rewording of mandates: 

1) The Technology and Engineering Development Committee was concerned 
that it is described as responsible for ensuring, rather than for 
recommending, the proper tools. In section 5, paragraph 1, change ensuring 
that to recommending to the Planning Committee, so that the paragraph 
now reads "The Technology and Engineering Development Committee 
(TEDCOM) is responsible for recommending to the Planning Committee the 
proper drilling tools and techniques to meet the objectives of ODP drilling 
targets, especially those for achieving highly-ranked objectives identified in 
ODP long-range planning." 

2) Shipboard Measurements Panel noted that an important shipboard activity 
was left out in last year's attempt to stuff all activities into the mandate. In 
section 7.6.2(d), add paleontological and micropaleontological to the listing 
so that the paragraph now reads "(d) Pefrological, mineralogical, 
sedimentological, biological, paleontological, micropaleontological, organic 
and inorganic geochemistry analysis, and such equipment as microscopes 
for performing these measurements;" 

3) Ocean History Panel requested that the phrase ocean paleoproductivity 
replace the phrase sedimentation patterns in view of the fact that this 
concisely describes one area of particular concern, so that section 4.5 now 
reads: "(a) Long-term history and driving mechanisms of the evolution of 
the ocean, atmosphere and biosphere. Centi-al to this theme are relations 
among plate tectonics and ocean paleodrculation, ocean paleoproductivity, 
global paleodimates, gladal and ice-sheet evolution, sea level change and its 
effect on marine sedimentation and evolution of marine life," 

(Motion Langseth, second Eldhokn) 
Vote: for 15; against 0; abstain 1 

784 Long Range Planning Doamient 
The Long Range Planning document was reviewed. A new section on costs has 
been added. Pisias wanted to acknowledge the contributions of the thematic panel 
chairmen, L. Mayer, R. Detiick, L Dalziel, E. Suess and N . Shackleton as well as 
input from PCOM members G. Brass, D. Cowan and J. Malpas. Pisias said that it 
appears that ODP has reached the optimum balance between the pace of engineering 
development and design of scientific drilling experiments. 
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Discussion 
Langseth suggested that the hole diameter for the DCS should on page 67, be left 
more flexible than specifying that the 4-inch DCS system would be used. TEDCOM 
had suggested that the budget for engineering development was too low by a factor 
of 2, but since ODP-TAMU Engineering has a history of accomplishing their 
development for less than industry estimates, this was judged not to be a problem. 
Cowan had some reservations about targets for future drilling on page 46-47; he 
thought the themes should be limited to focus on 4 items. Pisias said this was to 
provide an estimate of the level of effort required to accomplish drilling themes that 
are hard to do but thematically important. Moberly and Leinen both sfressed the 
importance of including topics of interest to a broad commimity. 
Eldholm thought that achievements should be emphasized more strongly, von Rad 
and Falvey agreed to write something about the b^efits of ODP techniques to the oil 
industry. 
JOI will be doing the production work, improving the look and style of the 
document. Any good figures or comments should be sent to JOI. An executive 
summary is required. 

FCQM Motion 
PCOM endorses the Long Range Planning document and forwards it to EXCOM 
for adoption by ODP. (Motion Leinen, second Brass) 

Vote: for 16; against 0; abstain 0 

785 Liaisons 
The problem of liaisons was discussed. In many instances the need to exchange 
information more rapidly and completely than by mailed minutes requires liaison 
by individuals at meetings. The cost in man-hours and fravel funds, however, may 
outweigh the usefulness of liaison. The recent change in the number of thematic 
panels and the elimination of regional panels, has led to some important gaps in 
liaison. There has been some confusion on liaison procedures. In many instances it 
may be more appropriate to ask for a guest or guests to attend a meeting to provide 
specific information, rather than have a formal liaison. 

PCOM Conĝ ngug 
Having previously accepted the principle of double liaisons between certain 
thematic panels, the suggested liaisons are approved. Other liaisons between 
panels will be approved on. an ad. hoc basis by the PCOM Chairman. PCOM 
reaffirms that panel liaisons to or from DPGs are not acceptable and that having 
panel members on DPGs lis preferred to liaisons. 

The attempt to provide mutual information and cooperation between JOIDES and 
other large international programs in the earth and marine sciences will require 
liiaison or some sort of ad/wc committees. T. Pyle has informally contacted some of 
these programs about establishing more formal links with ODP. Several of these 
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groups already have members who overlap with the JOIDES advisory structure. 
Pisias suggested that Pyle contact these programs and ask if they approve of 
establishing liaisons and whether overlapping members were appropriate. 

PCOM Consensus 
Establishment of liaisons between ODP and other international science efiorts is 
desirable. If acceptable to these organizations, liaisons will be overlapping 
members of the JOIDES advisory structure and these other organizations. 

The following liaisons established between PCOM and panels take into account 
impending changes in PCOM membership. 

7ECP LITHP SGPP O P TEDCOM IHP SSP SMP PPSP DMP 
J . Austin • 
G. Brass • • 
M.Cita-Sironi • 
D. Cowan • 
R. Duncan • 
H. Jenkyns • 
M. Kastner • 
Y. Lancelot • 
M. Lanaseth • 
M. Leinen • 
J. Malpas • 
R. Moberly 0 

A. Taira • 
B. Tucholke • 
U.von Rad • 
J. Watkins • 

PCOM Uaisons to DPGs 

M. Langseth & M. Kastner SRDPG 
M. Leinen & R. Moberly CEPAQ 
A. Taira WPAC 

786 Choice of Co-Chief Scientists 
The problems associated with choosing Co-Chief Scientists and scientific staff had 
considerable discussion. Lancelot was concerned that in some instances the Co-
Chief Scientists are chosen based on politically made decisions, rather than, the best 
choice based on the science objectives.. Proponents of drilling are the ones whose 
ideas drive the program. They invest time and effort to bring proposals to maturity 
and then someone else runs the cruise and the person with the best ideas is not in a. 
position to make sure the science is done correctiy. Because ODP is proposal driven, 
we need to have proponents onboard the ship. PCOM needs to take the position 
that science should lead more than politics. Brass agreed with Lancelot that 
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relaxation of the rule that countries should expect one invitation of a Co-Chief per 
year. A greater emphasis should be placed on nomination of proponents of drilling 
where appropriate. Pisias said that PCOM should identify proponents. Garrison 
said that it has never been said that a proposal is a guarantee of participation. 
TAMU investigates candidates for Co-Chief Scientists by talking to thematic panels 
and concerned individuals both in the US and overseas, but has the right to choose 
who they see best fit to accomplish the science. 

PCOM Conwengys 
Because the Science Operator is no longer obligated to select the Co-Chief 
Scia[itists from the raiikings provided by PCOM and because ODP is now driven 
by thematically ranked scientific drilling proposals with the need to encourage 
proponents to invest the time and effort necessary to bring drilling proposals to 
maturity, PCOM recommends to EXCOM a change in emphasis for choosing the 
Co-Chief Scientists on drilling legs away from maintaining a political balance 
and. more towards encouraging the participation of the primary science 
proponents without regards to nationality. The same recommendation holds for 
the staffing of the remainder of the scientific party. The wording of the MOU 
allows this flexibility. 

787 Miscellaneous Business 
Present core-sampling policy is so restrictive that it causes problems in obtaining the 
necessary sampling density for many isotopic and paleomagnetic studies of 
sedimentary sections and pefrological studies of igneous cumulate sections. For the 
sedimentary sections adequate sampling is not allowed unless a section has double 
or triple coring runs, thus aeating difficulties in scheduling logging and additional 
sites in a leg. Brass pointed out that this was an OHP concern, and high resolution 
studies are a critically important part of the science done on these legs. Leinen said 
that SMP has also made this recommendation. 

PCOM Consensus 
PCOM in principle endorses the use of cores for high resolution studies. The 
Information Handling Panel is asked whether a change in sampling density, 
additional AFC cores or other policy is recommended. 

In response to a request from Robert Ginsburg, Malfait stated that there has been a 
precedent that PPSP might review non-ODP proposals. Therefore PCOM approved 
the following. 

PCOM Consensus 
PCOM has no objections to the Pollution Prevention and Safety Panel 
conducting a safety reviiew of the non-ODP drilling of the Bahamas Bank 
proposed by Rol)ert Ginsburg. 
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788 Panel Membership 

Moberly discussed the overall balance of the JOIDES advisory structure, with panel 
membo^hips and chairmanships approximately balanced in the US between JOIDES 
Institutions and Non-JOIDES Institutions (Appendix F). Memberships and 
chairmanships are also approximately balanced between the US and Non-Us 
Partners. 
Panel membership decisions were made for the following panels. 
LITHP is directed to examine its expertise to see if the present membership is 
adequate. 
OHP new person to be invited to join the panel is Lisa Pratt. In recognition of his 
service to ODP and to complete his term of panel membership, Larry Mayer can 
attend the fall OHP meeting as a member of the panel. A new panel member with 
seismic stratigraphy interpretation expertise needs to be nominated for next year. 
SGPP needs to evaluate its membership and make suggestions. 
TECP new persons to be invited to join panel are Eldridge Moores, Kim Klitgord, 
and Dale Sawyers. 
DMP new person to be invited to join the panel is Mark Hutchinson. 
IHP new persons to be asked to join the panel are Will Sager and Bill Riedel. 
PPSP members are to be asked to designate alternates who can cover meetings when 
they are imable to attend. 
SMP has a new international partner member from the UK, R.B. Whitmarsh. 
SSP new persons to be invited to join the panel are Jim Hedberg, Kim Kastens and 
Dick von Herzen. 
CEPAC membership was discussed since there was a concern about who will be 
making the detailed programs for drilling in the Eastern Pacific. PCOM members 
are to make suggestions about who might move from thematic panels to CEPAC to 
provide the necessary expertise for preparing drilling programs for: Cascadia, Chile 
Triple Junction, Eastern Equatorial Pacific Neogene and ERP Bare Rock Drilling. 

789 Possible New Detailed Planning Groups 
Two new Detailed Planning Groups have been proposed. TECP has requested an 
Accretionary Wedges DPG, to evaluate, clarify objectives, and coordinate plans for 
Nankai, Cascadia, and Barbados programs. It would indude considerations of fluids 
and gas hydrates, as well as structural and tectonic ones; Their proposal is for a joint 
TECP and SGPP group (i.e.,, making recommendations to both thematic panels), 
perhaps based on the membership of the ad hoc working group on Fluids in 
Accretionary Prisms. Langseth and Brass both observed that the proposed DPG. 
would be doing the job of TECP and is therfore not needed. Eldholm pointed out, 
that FPAP has yet to submit its report. 

25 



044 
UTHP has recommended that a Deep Crustal Drilling DPG be formed early in 1990 
to consider site selection criteria for deep crustal drilling sites and to consider specific 
proposals. Without any current need having been established, it was decided that 
no new DPGs would be formed at this time. 

790 Effeq of Site gurveys on a Thematic Program 
A discussion was held about site surveys and how they affect drilling plans. Brass 
and some other PCOM members were dismayed that NSF Guidelines favoring 
proposals for surveys in the Atiantic Ocean may have the etfect of returning ODP to 
a regioiudly driven program. It was pointed out by Malfait however, that tiie time 
between surveys and drilling is commonly four or more years, and so there should 
be no significant effect resulting from these guidelines (Appendix G). 

791 Future Meeting Schedule 
The next PCOM meeting will be held in Seattie, Washington on 22-24 August, 1989 
and will be hosted by the University of Washington. A one day field trip is 
scheduled for Monday, 21 August to the San Juan Islands. The University of 
Washington will be within walking distance of the hotel. 

The 1989 Azmual PCOM meeting will be held at Woods Hole, Massachusetts on 27-
30 November, 1989 and will be hosted by the Woods Hole Oceanographic 
Institution. It will be preceded by the Panel Chairmen meeting on 26 November. A 
glacial geology field trip of Cape Cod is tentatively scheduled. 

The 1990 Spring PCOM meeting is scheduled near Nice in the South of France on 
24-26 April, 1990. 

The 1990 Summer PCOM meeting is tentatively scheduled for tiie 7-9 August 1990 to 
be hosted either by the Hawaii Institute of Geophysics or Scripps Institution of 
Oceanography. 

The 1990 Annual PCOM meeting is tentatively scheduled for 26-29 November, 1990 
to be hosted by either Scripps Institution of Oceanography, the Hawaii Institute of 
Geophysics or elsewhere. It will be preceded by the Pand Chairmen meeting on 25 
November. 

792 Conclusion of the Meeting 
The Planning Committee expressed appreciation to the following persons: 
Olav Eldholm, Nick Pisias and Tom Shipley for their dedicated service on PCOM. 
Nick Pisias for his long-enduring efforts in developing and adjusting the Long-
Range Planning Document. 
Grete Andresen, Olav Eldholm and Bjwg Stabell for their efforts towards making 
this meeting both productive and enjoyable. 
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The 1989 Spring PCOM meeting adjourned at 4:12 PM so that participants could 
view the demonsfration by N . Pisias of the CD ROM method of storing and 
retrieving drilling data using the NGDC disk and the computer facilities at the 
Institutt of Geologi of the University of Oslo at Blindem. 

APPENDICES TO 2-4 MAY, 1989 OSLO PCOM MINUTES 

A List of handouts at 2-4 May PCOM meeting 

B FY 1989 and 1990 NSF Budget and Other Items 

C JOIFY89-90 Budget Summary and Summary of FY90 SOE 

D Participant Tally by Countiy for Shipboard Scientists and Co-Chief Scientists 

E Drilling and Logging: Leg 124 -125 

F Representation in the JOIDES Advisory Sbncture 

G Field Program Plaiming 
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OCEAN DKZLLZNG PROGRAM 
SITE SURVEI PANEL NINUIES 

Nanlloa Hotel 
HUo, Hauaii 

AprU 10 - 12, 1989 

Present: Greg Mountain* (Chaiman, USA) 
Fred Duennebler^ (USA) 

Rob Kidd* (UK) 
Birger Larsen (ESF) 
Steve.Lafls' (USA) 

Keith Louden* (Canada/Australia) 
Heinrlch Meyer* (Germany) 

Guy Pautot (France) 
Kiyoahi Suyehlro* (Japan) 

Mahlon BaU (PPSP) 
Carl Brenner (Data Bank) 

Suzanne O'ConneU (TAMU, alt. for A Meyer) 
Laurent d'OzouvUle (JOIDES Office) 

Ton Shipley (PCOH, alt. for J Watkins) 
Doug Bergenseo (HIG) 

panel nmbers 
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SSP BCECUTTVE SllMMAWY HTLQ HAWAII APRTL 10-19 IQflQ 

1. Site Survey Panel concentrated prinarily on reviewing the status of 
CEPAC prograns at i t s Hauaii meeting - one afternoon was spent in joint 
session with the CEPAC/DPG who were also meeting in Hilo. 

2. Updates on scheduled and remaining UPAC legs were discussed, as well as 
the effects on site survey progress of likely changes in order of 
dril l i n g being contemplated by PCOM. Delays in development of c r i t i c a l 
drilling tools may mean the early insertion of "Atolls and Guyots" and 
"Old Pacific" programs. 

3. SSP noted good progress with most programs bat highlighted problems 
with survey data for Shataky Rise and the drilling location suggested 
for Osawara Plateau. There were no new developments reported at this 
meeting on Japan Sea II , EPR Bare Rock, Eastern Equatorial Pacific and 
Lower Crust 504B drUling. 

4. Proponents have been asked to deposit data in the Site Survey Data Bank 
for the Hawaii Flexure, North Pacific Neogene, Berii* Sea and N.V. 
Australia drilling proposals. 

5. At the request of proponmts, SSP provided advice on survey data to be 
collected on cruises in support of Oregon Margin, Vancouver Margin and 
*Sedimented Ridges* proposals. 

6. SSP requested that proponents of the North Pacific Neogene proposals 
prepare alternate as well as prime site data packages to allow for 
flexib i l i t y at sea should unexpectedly incooplete stratlgraphlc 
sections be encountered. Data necessary for some targets is held by 
Russian institutions. The P«iel urges PCCM to once again, request that 
EXCGM do whatever i s proper to ensure a speedy return of the Soviet 
Union to JOIDES. 

7. SSP voiced concern that the progress of drilling proposals through tte 
'new' Uiematlc structure could mean that shortfalls in survey data 
could be picked up too late for remedy; also that 'shelved* drilling 
proposals might be resurrected by thematic panels and they may not 
satlsfV current survey standards. SSP w i l l aim to operate under the 
new proposal guidelines but w i l l , put in place; a procedure for tracking 
new and resurrected proposalsr through r ^ r t s by JOIDES Office and Data 
Bank representatives at each SSP meeting. 

8. Rob Kldd took over as Chairman of SSP at the end of the meeting f̂ om 
Greg Mountain, who i s moving to NSF after an all-to-short term as SSP 
Chairman. The Panel thanked him for a l l his considerable efforts on 
SSP and wished him every success^ in Washington. 
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ACTION ITEMS - SSP HAUATT APRH, IQftQ 

1. ACTION: JOIDES liaison Laurent d'OzouvUe is asked to bring to eaeh 
SSP neeting inforBBtion regarding old drill i n g prograos resurrected 
since the previous panel neeting* 

2. ACTION: Data Bank Manager Carl Brenner w i l l log each proposal as i t 
arrives fron the JOB)B office, conduct a cursory assessnont of data 
availability (NOT a complete archival search), and present this l i s t of 
new arrivals at each neeting of the SSP. 

3. ACTION Re-iterating i t s request froa the last neeting, SSP asks that 
Jack Baldauf prepare a histonf of Bini<«one deploynoit and i t s 
perfomanoe in various surfieial sedinent types and forward this 
infomation to Rob Kidd. 

4. ACTION: After panel diaeussion, It was agreed that Louden w i l l draft 
a letter as an SSP response (this UILL INCLUDE STRONG EMPHASIS ON NEED 
FOR 3.5 KHZ.THE VALUE CF STRIKE LINES, EFFIdBid OF HI-RES SCS AND 
ULL RECOMOD SOUND SOURCES 

5. ACTION After panel discussion . Keith Louden w i l l draft a letter 
as SSP reconnendatlon on the Vancouver Margin MUCH AGAIN VILL 
INCLUDE STRONG EMPHASIS ON NEB) FOR 3.5 KHZ, THE VALUE OF STRIKE 
LINES, THE BFFICIENCI OF HI-RES SCS AND UILL RBCOMEB SOUM) SOURCES. 

6. ACTION Keith Louden w i l l contact Sedineoted Ridges proponent Earl 
Davis requesting inforoation pertinent to SSP needs regarding 1) Davis* 
upcooing cruise to Middle Valley, and 2} results of the working group 
neeting to be held in Ottawa this s u n r . 

7. ACTION Carl Brenner w i l l contact Dave Clark and B i l l Nomark to 
request USGS SCS data froa north of Hwaii be deposited in the Data 
Bank. Furthemore, Carl w i l l notifV d r i l l i n g proponents of SSP's 
perceived ioviortance of this mm data source, and urge that they 
ocanine these and a l l other profiles to identify the lines of highest 
acoustic resolution. 

8. ACTION Fred Dunnebier w i l l ask Loreo Kronke to check on possible 
19707 HIG SCS profiles over Ont«ig-Java Plateau. iOso noted was a 
Kronke proposal, for a 1980 cruise that could collect relevant data. 
Given the short lead tines. SSP w i l l track these developnents, should 
baaenent objectives continue to be pursued. 

9̂  ACTION Carl Brenner w i l l contact Andy Stevenson and request that the 
USGS data in the vicinity of Detroit Seanount and Melji Drift be 
subnltted to the DaU Baidc. 

10. ACTION Carl Brenner to contact Andy Stevenson and request the USGS 
data in the vicinity of Unnak Plateau and Sounder Ridge. 

11. ACTION Guy Pautot w i l l draft a letter to Ives Lancelot, to be 
reviewed by the Panel at the end of the neeting, outlining SSP*s 
interest in equlpoent and navigation for this sunners's cruise. 
Ebrthemorei because of the possibility that the Old Pacific progran 
could be inserted into the FY*90 schedule, an especially rapids data 
analysis w i l l be required for these data to be usefld. 



12. ACTION 

13. ACTION 

14. ACTION: 

15. ACTION: 

16. ACTION: 

17. ACTION: 

Kldd w i l l contact Audrey Meyer at TAMU for information on 
their needs for setting cone and easing at Bon-8 and Har-5. 
Carl Brenner also prepared a data package for Mar-5 - this he 
w i l l make available to proponent Natland. 
Rob Kldd w i l l provide JOIDES office with some text to add to 
i t s guidelines for proponents pointing out the possible 
desirability of submersible data under the headli^ "high 
resolution imagery". 
Carl Brenner to supply statistics on Data Bank to Greg 
Mountain who w i l l eooplete the letter to PCON as Input to the 
GDP Aecoaplishnents Document. 
Rob Kldd win transmit to Moberley S9*s preferred choices 
for a USSAC moober fl-om the l i s t provided by PCCH. 
Rob Kldd w i l l transmit to Ralph Moberley SSP*S suggestions 
for a US institutional replacement f o r - & ^ Mountain who Is 
moving to NSF. 
Rob Kldd is to supply JOIDES office with provisional 
Informatioi on the Hannover meeting as soon as key 
arrangements can be made by Henrich Meyer. 
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P2 

SITE SURVET PANEL 
Hllo, Hwall 

AprU 10-12, 1989 

MINUTES 
I PRELIMINART NATTERS 

The meeting began ^ r t l y after 9 am. Chairman Greg Mountain welcomed 
returning panel meiBbers and liaisons, and introduced new meobers Keith 
Louden, Guy Pautot, and alternate liaisons Suzanne 0*Connell and Tom 
Shipley. Host Fred Duenn^ler welcomed the attendees to Hawaii, introduced 
guest Doug Bergensen and outlined logistical details and evmts that have 
been arranged. There were no changes to the minutes from the previous 
meeting. Ship schedules were collected (Appendix A1-A6). Ralph Moberly 
stepped into the meeting room to request that, in addition to the four 
programs already planned, SSP be prepared to discuss "Atolls and Guyots" 
and "Old Pacific Crust" during the afternoon's joint session with 
CEPAC-DPG. Tom Shipley requested time be allotted towards the end of the 
meeting to present the survey opportunities provided by 3-D seismic 
techniques. Greg Mountain read a letter from Ralph Moberly (March 23) 
addressed to a l l panel ehalrperscms, requesting eoonents on GDP benefits 
and accooplishments. Discussion of Mountain's response, not yet delivered, 
was Inserted Into the agenda. 
n REPORTS 

I POQM (Tom Shipley) 
Due to delays In the development of the GeoProps tool, the Nankal 

dril l i n g program scheduled by PCCH during i t s December meeting In Miami may 
be postp«)ed. Earliest readiness for this c r i t i c a l technology Is late May, 
1990. Though the experiment to devote Leg 124E to engineering tests proved 
valuable, i t may not be repeated by a similar Leg 12^, as was scheduled at 
the December PCON meeting. Because of these changes, i t is possible that 
the "Atolls and Guyots" plus "Old Pacific" programs may be Inserted Into 
the 1990 schedule; these and other options w i l l be discussed at the May 
PCOM meeting. 

PCON continues to be concerned about the rate at which both the I n i t i a l 
Results and Scientific Results volumes are being published; significant 
changes regarding this issue will, be discussed at the next meeting; 
Laurent d'Ozouville mentioned that at the March meeting of IHP, changes 
were made in the schedule of post^rulse meetings: paleontologists w i l l 
now be urged to meet 6 months after a cruise to firm up their 
blostratlgraphles; the entire ship's science staff w i l l assemble for i t s 
traditional post-cruise meeting 6 months after that. Laurent; pointed out 
further that IHP has circulated a questionnaire regarding publication 
Issues to 600 members of the marine science conounity, about 25% have 
responded. 

PCOM r»tes that with this years 21 rise in the producers' price index 
there w i l l be a coanenaurate rise in the operational costs of the JOIDES 
Resolution. 
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2 JOIDES (Laurent d'Ozouville) 
Of the fifteen proposals deposited in the JOIDES office since our 

meeting in October, six represent entirely NEM drilling prograns. A 
lengthy discussion followed concerning the tine and route by which dr i l l i n g 
proposals are delivered to SSP for assessnent of survey adequacy. Laurent 
presented a graphic outline of the sequence of events between the tine of 
proposal deposit and actual dril l i n g (Appendix A7). Of concern to nenbers 
of SSP is that in this scenario they w i l l be furnished with prograns to 
assess only after a l l thenatic panels have conpleted their i n i t i a l 
evaluations, returned them to PCOM and PCOM has sorted out the various 
recooDendations. This process may take considerably longer than the 6 
months implied by this diagram. Furthemore, it is likely that specific 
site survey reconmendations may only be possible to make after DPGa have 
completed their tasks of picking exact site locations. Cmsequoitly panel 
meobers expressed concern that site survey assessmmts may in sone cases 
flag shortfalls long past the tine at which remedies can be made. 

It was pointed out that an uncertain (but probably significant) number 
of approved prograns have gone undrilled and remain in the system as 
"shelved" proposals. Any of these may be resurrected and placed onto the 
drilling schedule as Interest i s rekindled by 1) technological 
developmmts not available in the past, 2) redefinition of thematic 
Interests, or 3) geographic proxinlty to a target region passed up 
previously for any of a number of oth«* reasons. That such shelved 
programs satisfied site survey standards several years ago does not mean 
that each should automatically by-pass present-day SSP review. After ouch 
discussion i t was agreed that SSP would aim to operate under the schedule 
as laid down in the gra|Niic outline of the JOIDES Journal "Guidelines" 
issue (Dec *88) but would put in place a nuober of procedures ained at 
tracking new and resurrected proposals. 

ACTION: JOIDES liaison Laurent d*Ozouvilee is asked to bring to each 
S^ neeting infomatlOT regarding old dril l i n g prograns resurrected 
since the previous panel neeting. 

The JOIDES office presently distributes copies of new proposals to 
the Data Bank at the sane tine that i t sends copies to each of the 
thenatic panels. Until the influx of new and revised proposals becones 
prohibitively large. 
ACTION: Data Bank Manager Carl Brenner w i l l log each proposal as i t 
arrives fron the JOIDES office, conduct a cursory assessnent of data 
availability (NOT a> cooplete archival search) , and present this: l i s t of 
new arrivals at each, neeting of the SSP. 

The: SSP Chairman w i l l assign watchdogs to be: responsible for 
overseeing the progress of both these resurrected AND new proposals 
through the review system. 
3 Annual Chairperson Meeting (Greg Mountain) 
Issues discussed at the annual panel chairpersons meeting in Miami were 

reported by chairman Greg Mountain.- Progress on the "Long Range Drilling 
Plan" was. presented in Miami by lead author Nick Pisias. When complete, 
this document w i l l represent a "sales" brochure to the international 
cooBunlty for drilling past FY93. The final draft is due for submission to 

PCOM 
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pn 
in May '89; discussion among the non-US partners w i l l continue through Oct 
'90 to be followed by presentation to the US Science Board in Oct '92. Nick 
Pointed out the lack of Justification for both a permanent alternate 
platform and for deep riser drilling. Larry Mayer noted the apparent 
inconsistency that despite the widely recognised need for developing new 
engineering technologies that w i l l be required past '92, the budget i s 
fixed from now until then in the support of science. A total of sixteen 
dr i l l i n g Issues are described In the long range plan; the panel 
chairpersons coonaited that grouping under a amall nuBi>er of themes would 
be helpful. Several renditions of these groupings were discussed, with a 
leading foursome as follows: 

"Structure and Coa^)osltlan of Oceanic Crust and Mantle" 
"Causes and Effects of Oceanic Climate and Variability" 
"Fluids in the Llthosphere" 
"Dynamics, Kinematics, and DefomBtlMi of the Lithosphere" 
Aspects of the new panel structure were discussed in Miani. Those 

presmt endorsed the use of "double liaisons" ammg most thematic panels. 
Features of Detailing Planning (kraupt (DPGs) were Identified as follows 
they w i l l be regional, ad-hoe, short-lived groups of exports drwn fnm a 
range of places both within and perhaps fron outside the dr i l l i n g 
coBBunity; they w i l l likely include dril l i n g proponents. Their 
recoomendations w i l l feed baek to the specific thematic panel that formed 
them, not to PCOM. In essence, PCOH w i l l establish drilling schedules, 
thematic panels w i l l determine program rankings, «id DPGs w i l l select 
specific d r i l l site locations. 

Considerable dlseuslon developed in Miami regarding problems coneeming 
the publication of both the Part A (Initial Reporte) and Part B (Scientific 
Resulste) volumes of GDP reporte. Highllghte of possible changes included 
1) shorten deadlines for Part A and/or for Part B; 2) release participante 
to publish outelde of Part B before they submit their GDP mamiscripte; and 
3) eliminate Part B entirely, and periodically gather reprinte inte 
thematic issues. 

CEPAC chairman Dave Rea reported in Miami that engineering development 
w i n be essential to the success of many CEPAC objectives. He noted 
further that engineering teste scheduled for 124E w i l l not evaluate the 
following: improved recovery in chert/chalk sequences (chert/clay is to be 
penetrated on Leg 124E); reef limestone; and high temperature envlronmento. 

4 TAMU (Suzanne O'Connell) 
• A.: Leg: 124̂  E: 

The resulte of Leg 124E were suonarised (Appendix A8). I f additional 
engineering teste are conducted in the feature, i t i s hoped that, as was 
done with 124E, SSP can provide assistance in the selection of a l l sites. 
The panel eiif>haslzes the wisdom of returning, to previously completed d r i l l 
sites to minimise the chance of encountering unforseen hole conditions that 
can only complicate the already difficult task of evaluating the 
performance of new dr i l l i n g technologies 
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B. Underlay Geophysics 
In the continuing discussion between TAMU and SSP eoneeming underway 

geophysics aboard the JOIDES Resolution, a response to our last assessnent 
of capabilities and future needs was presented (Appendix A9). 

Upon enquiry from the Panel, Suzanne stated that the operator 
emphatically holds the point of view that conducting reconnaissance 
geophysical surveys aboard the Resolutim should not pre-empt the irimary 
task of recovering cores. Effort should be expended in collecting 
opportunistic data between sites, tut sone question remains as to the need 
to prepare real-time navigation. 

Steve Lewis expressed the view that site approach surveys, though short 
in time, are absolutely essential and require real time navigation and data 
assessnent. He pointed out further that experience on Leg 124 showed that 
the re-location of the sonar doom forward of the moon pool has resulted in 
excellent 3*5 KHz records upt to 8 knots, with rapid deterioration above 
that speed. Fred Duennebier considered that there exists l i t t l e chance for 
additional Inprovenent. 

C. Nini'^cne 
Contrary to general pinion, development of the free-fall "nlni'^one" 

is a coav)lex task that can take 18 hrs or more to oooplete. The TAMU 
oigineers point out that in some cases pulling clear of the bottom and 
offsetting to a new hole may entail less time. 
ACTION Re-iterating i t s request fron the last neeting, SSP asks that Jack 
Baldauf prepare a history of nini^one deploynent and i t s perfomanoe in 
various surfieial sedinent types and foivard this infomation to Rob Kidd. 

5 PPSP (Mahion Ball) 
Mahlon f i r s t responded to an SSP request tram i t s Swansea neeting that 

JOIDES distribute to proponents a safety guidelines package as new 
proposals arrives He pointed out that the suDBary guidelines of PPSP were 
now included in both the New Joides Journal guidelines issue and in the 
information package sent out to potential proponents by Joides Office. 

He distributed a review paper on hydrocarbon shows in cores taken by 
DSDP and GDP (Katz, B and K. Emeis, 20th Annual OTC, May 2-5 1988, pp 
423-430) and noted that PPSP had liased with TAMU to ensure: that the review 
data is regularly updated. 

Mahion reported Uiat a l l sites have been approved for drilling in the 
Japan Sea (both Legs 127 and 128). He added that the safety review for 
both Japan Sea legs went smoothly, due in large measure to the excellent 
preparation by the co-chief scientists. SSP feels this was due in part to 
the cooperation that developed between the site proponents, PPSP and SSP 
during the review process, and the resulting effort made by a l l concerned 
that potential safety concerns be dealt with as soon as they were 
recognized. We look forward to future programs proceeding through the 
review process as well. 
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Because of safety concerns for the Caacadia program, a preliminary 

examination was conducted during the last meeting of PPSP. Numerous BSRs 
are observed in profiles offshore Vancouver,but PPSP feels that a properly 
designed survey grid can yield drlllable tergete. By contrast, no BSRs are 
known from the. Oregon margin. H2S occurences are known (a potential hazard 
for d r i l l floor fires i f found as a f^ee gas), but occur only in the 
dissolved phase. 

6 DATA BANK (Carl Brenner) 
The Fy'90 budget has been »Jbmltted and approved by JQI, Inc. It contelns a 4S increase over last year, amounting to 216K. The fUll-time secretory 

l e f t the Date Bank last Septesober; omny clerical tasks are now handled by a 
recently purchased Macintosh. The pmding budget request Includes 4 mos. 
per year for a computer operator/secretary to assist in clerical matters as 
well as in oaintelning the digital date base of Date Baric archives. 

Carl reviewed an analysis (prepared with help troa Jeff Fox) of 
reproduction coste of the EPR date synthesis eharte. I t seems likely that 
these coste prohibit the wide distribution of additional sete of hard 
copies. Undoubtedly the 'atlas' w i l l be a valuable guide for developing a 
final d r i l l i n g program on the EPR, bat SSP pointe to the need to 
Investigate further other means of distributing this survey information. 
One suggestion i s on CD-RGH. 

In respmse to SSP's request at the last meeting, Carl has contacted 
Alan Cooper and requested submission of reprocessed JOIDES Resolution 
seismic lines collected in Prydz Bay during Leg 120. 

Z n SITE SURVET SZA3US GF UNSCHBHILED PKXSRAMS 
1. Cascadia (Keith Louden) 
IWo dr i l l i n g programs coo^rlse the eooposite Cascadia program. No 

prioritization by the thematic panels has yet been determined. PPSP has 
c(»iducted an early pre-site survey review. 

Ten d r i l l sites are proposed on the Oregon margin. In contrast to the 
active margin tergete off Japan and Barbados where vertical heat losa/fluld 
flow gradlente and fine-grained llthologles are found, respectively, these 
off Cascadia are; designed to yield information about lateral contraste of 
these properties in coarse-grained sedlmente. A c(mslderable amount of 
survey date existed in the region (mueh of i t sumBarlsed in an QH> Atlas), 
including recently declassified SeaBeam bathymetry. With the exception of 
HCS profiles, ample information is available for site: selection. MCS date 
w i l l be collected on the 'Washington' this suoner. Chief Scientist Vem 
Kulm contected Carl Brenner for recomDendatlons regarding featores of this 
survey that would satisfy SSP requiremmte. 
ACTION: After panel discussion, i t was agreed that Louden w i l l draft a 
letter as an SSP response (this WILL INCLUDE STRONG EMPHASIS ON NES) FOR 
3.5 KHZ,THE VALUE OF STRIKE LINES, EFFICIENCI GF HI-RES SCS AND WLL 
RECOMMEND SOUND SOURCES 

Five sites have been proposed for d r i l l i n g on the Vancouver margin. 
The very complex structural fabric of the Oregon margin calls for deteiled-
seismic control in that region; equally deteiled control is needed on the 
Vancouver margin because of the presence of BSR's. One site is intended to 
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detailed near site survey. An appreciable amount of data exists at 
present, but for adequate site selection and safety consideration, 
additional MCS profiles are needed. These w i l l be acquired this summer by 
an industry vessel. Roy Hyndman has requested SSP input into the deslffi of 
this survey program. 

ACTION After panel discussion Keith Louden w i l l draft a letter as SSP 
recomnendation on the Vancouver Margin WHICH AGAIN WILL INCLUDE STRONG 
EMPHASIS ON NEB) FOR 3.5 KHZ, THE VALUE OF STRIKE LINES, THE EFFICIEHCr OF 
HI-RES SCS AND WILL RECOMOD SOUND SOURCES. 

? KPB Rarf Rnrk (Steve Lewis) • 
The oily new devel^nent since the last meeting is Uiat Dan Fomari has 

been funded to conduct an Argo cruise at the 9^ site in the Fall of *89. 
\ Sadia«it«i Bidaiia (Keith Louden) 
IVio dril l i n g legs are proposed to investigate fluid flow, crustal 

alteration and netallogenesis in spreading centers buried by sedinent. lUo 
candidate regions are under coisideratlon Middle Valley and Eacanaba 
Trou^. Both areas have an excellent data base of beat flow infomation. 
As outlined in the CEPAC prospectus, additional side scan and SeaBean data 
would be useful, and SSP looks forward to reviewing final sites with this 
data in hand. 

To gain better understanding of the safety aa well as engineering 
hazards of drilling in high ten|)erature environments (such as in Middle 
Valley) Lou Garrison (TAMU) has called a neeting of engineers, industnr 
experts and prcvonents, that la aasentoled in Dallas this weA. 
ACTION Keith Louden w i l l contact Sedinented Ridges proponent Earl Davis 
requesting infomation pertinent to SSP needs regarding 1) Davis* upccoing 
cruise to Middle Valley, and 2) results of the working group neeting to be 
held in Ottaia this 

4 Eaatera Equatorial Pacific (Heinrich Meyer) 
The only new developnent since the last neeting is that Nick Pisiaa has 

been funded to conduct a hi-res SCS survey cruise in the sunnier of *89. 
K Chn> Trinig Junetion (Steve Lewls) 
The one-leg, 5-hole drilling proposal given preliminary review at. the 

last meeting has since beoi augmented, by a second leg of 12 additional 
targets. The original set are largely confined to the region north of the 
active ridge/trench collision; the latter i s within the collision zone; and 
south of i t . Together these sites could provide age and lithologicv coitrol 
on features of plate subductlon where plate kinimatics and land geology are 
already relatively well known. Since our last meeting the mtire region 
has been covered in a (LORIA survey by Graham Westbrod<. Preliminary, 
migrated sections have been processed at L-DGO, and processing of ther MCS 
data set i s progressing. SSP looks forward to the presentation of a 
cooplete data package. 

6 Hwail Flexure (Guy Pautot) 
There are three objectives to d r i l l i n g ionediately north of Hawaii 1) 

to constrain the subsidence history of the lithosphere under the effect of 
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the load infused by the island chain; 2)to evaluate the role of large-scale 
mass wasting in the region; and 3) to determine the age of volcanlam on the 
peripheral bulge. Five holes are proposed. Three difficulties are 
recognised at present: 1) llthologles are expected to be red clays and 
volcanlelastlcs without the appreciable biogenic content needed for 
biostratlgraphic control; 2) mass wasting dominates much of the section 
and may be very cooplex; and 3) seismic resolution of key horizons that 
need to be tracked into the moat is severely limited by the chaos of mass 
flow deposlte. SSP is concerned most with the last of these. John King 
recmtly coopleted a pilot study of magnetostratlgraphy from piston oores 
in the area, which Guy Pautot suonarised and showed that i t holds 
reasoniable potoitial. Nonetheless, the obviously large extoit of mass 
flows shown in a "Washington" seismic profile submitted to the panel by Bob 
Dietrich suggest that without occasional biostratlgraphic control, 
magnetostratlgraphy w i l l - provide only limited benefit to the steted 
drilling objectives. While this i s clearly a problem, SSP's main concern 
is that seismic date that i t has seen does not indicate adequate seismic 
resolution. The USGS has collected SCS date along the dOBlA tracks in 
this region, and eensequently,: 

ACTIOR Carl Brenner w i l l contact Dave Clark and B i l l NomBrte to request 
USGS SCS date from north of Hwaii be deposited in the Date Bank. 
Furthermore, Carl w i l l notify drilling proponente of SSP's pereeived 
ioportanoe of this new date source, and urse that they exaadae these and 
a l l other profiles to identify the lines of taigheat accustic resolution. 

7 L«er Cruat at (Carl Brenner) 
Nothing new has developed since our last meeting. 
ft f.n1h1 SffflBUmt. (Fred Duennebler) 
Nothing new has developed since our last meeting. Date look adequate 

at this stage in the absence of site specific propMals. 
ni STATUS OF PROGRAMS DISCUSSED IN JOIRr SESSIOi 

The following programs were assessed after presentetlons in Joint session with CEPAC. 

1 LEG 131 - Qntong-Java Plateau (Helnrlch Meyer, Tom Shipley) 
Resulte of the recent Washington cruise across the Ontong-Java Plateau 

were reviewed, and a l l survey date types deemed " v i t a l " by SSP to meet the 
Neogene objectives are available. Preliminary site locations have been 
designated. The survey participante Larry Mayer, Tom Shipley and: Jerry 
Winterer did an excellent Job making, these date available for site survey 
assessment in such a short time. , 

Several SSP members questioned the confidence with which seismic 
correlations can be made between the Plateau and Nauru Basin.. Despite the 
efforte of the survey investigators to collect numerous profiles that 
transect the 3500-4000 m water depth range^ correlations are very di f f i c u l t 
to make because of coaq}lex and abrupt thinning of deposltlonal unite within 
a: region of complex, onlapping: relationships. 

Paleogene: to Mesozolc sequences and basement Itself are not imaged well 
beneath a high anplitude chert reflector that occurs across the top of the 
Plateau. Resulte at Site 289/586 showed a 30 m.y. hlatos across the K/T 
boundary; existing date suggests the pre-Neogene section thickens towards 



058 the NW, but the Washington water gun profiles are neither well distributed 
geographically, nor of sufficient penetration to identify a significantly 
better site. The panel is hopeful that when the 300 cu. in. alrgun 
profiles collected on this same "Washington" cruise are processed that a 
clearer definition of pre-Neogene targets w i l l be available for specific 
site designation. SSP noted that there is a possibility that HIG holds 
further data on the plateau (circa 1970). 
ACTION Fred Dunnebier w i l l ask Loren Kronke to oheok on possible 1970? 
HIG SCS Profiles over Ontong-Java Plateau. Also noted was a Kronke 
proposal for a 1980 cruise that could collect relevant data. Given the 
short lead tines SSP w i l l track these developnents, should baaenent 
objectives continue to be pursued. 

3 Motth Pacific ii»ocan# (Blrger Ursen) 
As a general coanient for a l l of the North Pacific Neogene sites, SSP 

encourages the proponents to prepare alternate aa well as prlne sites. 
This effort of preparing what appears to be redundant site selection at 
present may pay off at sea by providing the opportunity to collect more 
complete stratigraphic sections should hlatuaes be found unexpectedly. 

(1) Detroit Seamount 
The shallow site near 2400 m has sufficient survey data for specific 

site location; as a cautionary note, however, the proponents ought to 
recognise the local complexity in topograftfiy at this location. SSP feels 
that considerable work remains on the proper selection of the aceonpanying 
deep site. Care must be taken to identify and then avoid sluofis that night 
originate on the flank of the seanount. SSP suggests the proponents 
consider noving the deep site to Melji Drift, thereby avoiding nass-wasting 
deposits and possibly recovering a thicker, nore expanded section. Whether 
below Detroit Seamount or within Melji Drift, location of this deep site 
w i l l benefit from examlnatian of the extensive USGS data set that includes 
GLORIA, SCS and 3.5KHz data. 

ACTION Carl Brenner w i l l contact Andy Stevenson and request that the USGS 
data in the vicinity of Detroit Seamount and Melji Drift be siteitted to 
the Data Bairic. 

(2) Patton Seamount 
a) Numerous E-W crossings of this feature provide adequate single-track topographic control, magnetics and SCS. 
(3) Norttwest sites,. NW 1,3; and 4 
a) NW i s located on 20 year old, single channel data of barely acceptable quality.. 
b) NW3 and 4 are both located with more recent seismic data that was 

not available for examination 
c) In general, SSP urges the proponents to assemble: a data package 

more complete than now exists. Furthemore, the Panel points out that,, 
though desirable, sites do not have to be located at line crossings i f i t . 
can be shown that targets are clearly revealed a reasonably short distance 
way. 
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^ Bgrine s^a (Birger Larsen) 

(1) Unmak Plateau. An exceptionally complete package of date has been 
collected by the USGS, and includes MCS, 1001 GLORIA coverage with 
coincident SCS, magnetics and gravity, piston cores and heat flow 
measuremente. 
ACTION Carl Brenner to contact Andy Stevenson and request the USGS date 
in the vicinity of Unmak Plateau and Sounder Ridge. 

• 
(2) Sender Ridge. The same complete catalogue of date as at Unmak 

Plateau exlste across Sounder Ridge with the exception of a grid of MCS 
profiles defining the 3-D struetore of this comparatively small featore. 
Existing SCS date can reportedly image the mtlre section and supply this 
control. As with the Unnak Plateau, SSP awalte review of a coaf>lete date 
package. 

(3) Shlrshov Ridge. The sole MCS line collected by the USGS across 
this feature is of good quality, but Inadequate from an SSP perspective. 
Also members noted that the USGS line mistakenly shows a 2.5 see 
penetratlm where the pn^osed hole i s located irtiile the prospectus calls 
for a 400 m T.D.(I). 

The Russians appear to have the date (both MCS and dredges) required for survey definition of this drilling terget. 
SSP CONSENSUS - The Panel urges PCGM to, mce again, request that EXCGN do 
whateverjLS_prop(^^ speedy return of the Soviet Union to JOIDES. 

*l AtQlla and GuVQta (Fred Dtaennebler) 
(1) SSP was presented with an assessment of the range of survey date 

either already collected or likely to come available for the Schlanger et 
al and Winterer et al proposals respectively. The Panel is agreed that 
adequate date exlste and looked fwvard to reviewing the site specific 
proposals. Concern- was expressed over the shortened lead time for 
assessment should this drilling now be inserted earlier in the Program. 

(2) Without a review of nearby seismic date, plus a Justification for 
locating: the site CFF existing; seismic lines as shown In the CEPAC 
prospectus, SSP cannot form an assessmoit of the Ogasawara Plateau site. 

«; Old Paeifie (Gred Mountein, Tom: Shipley) 
(1) Sonobuoy velocity gradlente along with potential accHJStlc layering raise serious doubte about the location and natore of basement in the East Marianas Basin. 

(2) Basement at Plg3 and 4 is adequately revealed in the re-processed FM35-12 MCS date. 

(3) Resulte of the "Suroit" cruise (late Sumner '89),will be needed to 
evaluate Pig 1 and 2, plus; the occurrence and distribution of any shallow 
«100 msec) chert: not visible on the Fred. Moore date. 



060 ACTION Guy Pautot will draft a letter to Ives Lancelot, to be reviewed by 
the Panel at the end of the neeting, outlining SSP*s interest in equipment 
and navigation for this sinners*s cruise. Furthemore, becnise of the 
Dosslbility that the Old Pacific progran could be inserted into the FT*90 
schedule, an especially rapid daU analysis w i l l be required for these daU 
to be useful. Lancelot my be invited to the next SSP neeting. 

(4) SSP does not understand how the single A2-2 s i U could by itse l f represent a test of along-strike variability in nagnetie anolnaly amplitudes. 

6 Shatakv Ria# (Kiyoshi Suyehiro) 

Despite the unique and valuable potential of recovering anoxic 
sedinents on Shatsky Rise, SSP judges the available data inadequate. Of 
primary concern is the sparse amount of seismic data of reaaonable quality 
that has been shown to the panel. The proponents are urged to consider 
with a) developing a justification for a future engineering test leg on 
Shatsky Rise that would provide a reasonably Inproved data set or b) 
advocate a short pre-drilling survey by the Resolution. 

IV ASSESSMENT OF SCHEDULED DRILLING LEGS 
1 Leg 126 Bonln n 

A l l sites were approved at the last SSP neeting. 
2. Leg 127 Japan Sea I 

At our last neeting J3B was located on the eist_ilank-Of Ckuahiri Ridge 
and SSP expressed concern about:-
2.1. the poor definition of basement and sedimentary reflectors'due to 

cooiplex normal faulting in ouch of the section, and; 
2.2. the uncertainty of identifying crystalline basement because of 

acoustic layering. 
Since thai, J3B has been moved to positlofi on the western flank of the 
Ridge where iten 2.1 i s not an issue. 
Thia site has now been an>roved by PPSP. 
Layering in the vicinity of the basemmt Is s t i l l apparent and SSP 
emphasises that the total depth to the objective (determination of the 
age and conpositlon of the basement) remains uncertain. 

T 128 Japan aia II fjCvoahl Suvehlro^ 

No new develq>ments since the Swansea meeting. 
4 i.^f igQ Wankai (Kyoshl Suyehiro) 

Nankai drill i n g may be rescheduled: to a later date. PPSP approved the 
entire survey package for the Nankai sites. 

5 T-iMT 1^0 n^henrical BAf^r^nc^ Sites (Hob Kldd^ 
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Follofing the recoonendations of the Swansea meeting, Carl Brenner 
prepared a site survey package for proponent Natland that includes Bon-
8 and Mar-4. In addition attempte have been made at LDGO to process 
these seismic lines in order to image basement and the chert 
reflectors. 
Mar-4 is at the same location as DSDP Site 452 and also 
became Eng-3 of Ei«lneerlng Leg 124E (now GDP Site 777). Chert was 
encountered at between 30 - 40 meters subbottom and prevented 
penetration in a nunber of attempte. This was the depth predicted by 
the LDGO processing. It seems clear that sufficient sediment exlste at 
both Bon-8 and Mar-4 for both r e ^ t r y cone and casing. 
On the other hand, while the processing experiment by LDGD has shown 
that i t is possible to iaiage the chert and basement reflectors with 
some accuracy, the present date show bq. evidence of a 'vindow' through 
the cherte at either. I f one could be found i t might mean that casing 
would not have to be set. 
ACTION Kldd w i l l contact Audrey Meyer at TAMU for information on 

their needs for setting cone and casing at fion-8 and Mar-5. 
Carl Brenner also prepared a date package for Mar-5 - this be 
w i l l make available to proponent Natland. 

(Rob Kldd) 
SSP Judged as adequate the site survey date for the N E Australian 
dri l l i n g presented by Peter Davis at the Swansea meeting and the 
proponente were asked to deposit the necessary date in the date bank. 
Some correspondence has ensued on this because of prooessing delays in 
Australia. SSP looks forward to the date being deposited in the near 
Aiture. 

8 Leg 1?^ Vfttmatu (Quy Pwtot) 

No new date has come available to SSP since Ite Swansea meeting. SSP 
reiterates ite request to TAMU for information on whether i t has 
specific survey requlremente for bare rook drilling here. Pautot 
observed that submersible dives being oonducted by a French cruise 
could result in relevant date. 
ACTION: Suzanne O'Connell is to alert TAMU of SSP's request that i t 
should Indicate any apeeifie site survey requlremente for Vannatu bare 
rock drilling. 

9 LiHT Lau Baaln fFred DuenngblfeH 

The main development since the Swansea meeting has been the search by 
proponente for locations in the back arc where basement objectives can 
be pursued without the need for bare-rock d r i l l i n g . 
New 'Thomas Washington' seismic date and 'Darwin' GLORIA and seisoics 
suggest that: for Lau-2 - at least 3 alternate basement sites (Lau 2 -
A, B and D) are available; for Lau-T - TWO sites with, sufficient 
sediment are available; Lau-9 replaces the original Lau Basin 
bare-rock site. Pautot noted that submersible surveys by 'Nautlle' are 
presently underway in the Lau Basin with proponent Von Stackleberg 
aboard. SSP felt that, although i t was too late for a beacon to be: 
placed by the submersible as on Leg 106/109, we should: encourage 



062 proponents to deposit any relevant photographic surveys or geotechnical testing in the data bank. 
ACTION Fred Duennebier w i l l write to proponent Lindsay Parson 

alerting him of SSP*s interest in any submersible data. 
V flfrHPB miRTMF5« 

1 Suhmgraibiea SSP discussed the usefUlness of submersible surveys 
as part of the natrlx of site survey data required for Panel 
approval of sone sites. Guy Pautot updated the Panel on 
developments in French subnersible tectnology, particularly in the 
field of geotechnical testingi 
SSP consensus: Subnersible surveys nay be desirable for some 
sites, for exanple, cases where bare-rock or re-entry cones are to 
be placed. 

ACTION Rob Kidd wUl provide JOIDES office with some text to add to 
its guidelines for proponents pointing out - the possible 
desirability of subnersible data under the heading "high 
resolution inagery". 

2 ^ SA<wiHe Surweifa Tois Shipley nade a presentation to SSP on a 
detailed 3D-survey of the Costa Rica aecretionary wedge. This new 
technique allows diffuse refleetiors to be imged in areas of 
conplex surface relief. More in^rtantly, horixontal slices nay 
be inaged through sequences to delineate the dinensions of nud 
volcanoes, 'bright spots*, slun^, debris flows etc. Tte use of 
super ccafxjters now nake this collection and processing technique 
no nore expensive than nomal MCS surveying over larger areas «id 
i t nay even becone necessary for drillli« in highly cooiplex active 
nargin settings. 

3 PCOM nwueat for InniA to OPP accomcT < ahmnnfca rtnriimwil'. 

Greg Mountain presented a draft reply to this request that 
emphasises the role of the Site Survey Bank. After discussion, 
SSP agreed that Greg should complete the letter "by incorporating 
statistics on data holdings and activity and send i t on to PCOM as 
soon as possible. 

ACTION: Carl Brenner to supply statistics on Data Bank to Greg 
Mountain who w i l l coavlete the letter to PCCM as input to the 
GDP AccoapllshDKits Docianent. 

a) SSP has been informed by. Ralph; Moberley that i t is to be 
assigned^ a: jBBbec in addition to i t s three U.S. 
institutional menbers; Duennebier (HIG), Lewis (USGS) AND 
Mountain (LDGO)., The new meoter w i l l be an industry researcher 
and four names were put forward by PCOM for Panel consideration. 

ACnON: Rob Kidd w i l l transmit to Moberley SSP*s preferred choices 
for a USSAC menfcer fl-on the l i s t provided by PCOM. 

b) Greg Mountain i s to rotate off the SSP because of his imminent 
move to NSF. The Panel is asked by PCOM to suggest, names of 
possible US replacements.. SSP reviewed i t s present spread of 
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expertise and agreed on two names for consideration by PCOM. 

ACTION: Rob Kldd w i l l transmit to Ralph Moberley SSP'S suggestions 
for a US Instltotlonal replacement for Greg Mountein who i s 
moving to NSF. 

VI NEXT MEETING 

Helnrlch Meyer agreed to host the next SSP meeting at BGR Hannover, 
West Germany. The provisional meeting dates are I6th-l8fch Oatobmr 
lr»lusive, assuming that suitable arrangemmte can be made in Hannover 
and meetings of other panels requiring SSP input remain as scheduled. 
ACTION: Rob Kldd is to supply JOIDES office-with provisional 

information on the Hannover meeting as soon as key 
arrangemente can be made by Henrich Meyer. 

VU TRANSFER GF CHAIRMANSHIP 
Greg Mountein officially passed on the Chairmanship of Site Survey 
Panel to Rob Kldd. Rob thanked Greg on behalf of the Panel for a l l his 
ef forte during his all-too-short period as Chaiman and wished him 
every success in his new position with NSF. 
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SSP APPEMDICES - HAWAII MEFTTWC APRIL IQftQ. 

A-l TO A-6 SHIP SCHQ)ULES 
A-7 - PROPOSAL TRACKING OUTLINE 
A-8 - LEG 124E RESULTS SUtMARY 

A-9 - TAMU RESPONSES TO SSP REQUESTS FOR INFORMATION 
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Postsd: Tue Jan 31, 1989 8s58 AM EST 
-Promj WOODS. HOLE 
To I L.Clark, K.Kaulum, A.Bucklin" 
CC: Woods.Hole, ShiD.Sch«dd9 
SubjJ 1969 ATLANTIS II 1/31/89 

R/V ATLANTIS II 
1989 SCHEDULE 

REVlSEOi January 31, 1989 
AREA A OBJECTIVE CHIEF SCIEN. 

PRINC.INVEST. 

Mig« JGIJ-38fc5-8l76 

DATES END AGENCY,DAYS 
PORT FUND.STATUS 

01/01 - 03/12 naintonanc* 

03/13 
03/28 
04/10 
04/17 
05/15 

03/24 
04/06 
04/14 
05/11 
06/08 

Tho folloNing programs aro 
Non-ALVIN Mork. 
Transit 
47N - 60N, 20W Henjo 
59N * 21W<ML-ML> TraskCMarra) 
60N 4 47N, 20W Narra 

06/13 - 07/06 

08/01 - 08/05 

08/11 

d7N « 60N, 20W 
Nfld Basin 

Refit for ALVIN 
Sea Trials « 
Cer t i f i c a t i o n 

- 08/30 Cont. Marain 

09/05 

09/22 

10/19 

09/16 
10/14 
11/17 

NE Atlantic DUOS 106 

OuckloM 
OMons 
Transits 

Walden 
Rvan 

Grassle 
Bovle 

Woods 
Hole 

Funchal 
Reykjavik~ 
Reykjavik 
Azores 
Rtykjavik 

13 N8F 
13 NSF 
7 ONR 

28 NSF 
29 NSF 

11/22 - 12/24 

12/27 -

2SN, 30W 
(Non-Alvln) 
Mid-Atlantic Rdq. Langseth 
<Non-AIvin> 
Mid-Atlantic Rdg.. Thompson, et" a l <ALVIN) 
Shipyard and Biannual Overhaul 

Total Recommended 
NSFI 203 
ONRI 26 
NOAAi 23 

Woods Hole 17 ONR 
9 NSF 

4 NSF 
St. George 2 ONR 

2 NOAA 
Woods Hole 22 NSF 

Woods Hole 12 NOAA 
Azores 25- NSF 
Bridgetown/ 34 NSF 

Woods Hole 26 NSF 
9 NOAA 

Charge Daysi 
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Po»t»di Thu, Feb 23, 1989 li51 PM EST 
Freai UNOLS-OFFICE 
To I SHIP.SCHED89 
Subji . UNIV RHODE ISLAND 89 ENDEAVOR 
POCi Mr. John Bash 

Unlvorcity of Rhode Island 
Graduate School of Oceanography 
Narragansett, RI 02881 
TEL I fdOl) 792-6203 
TELEMAILi RHODE.ISLAND 

»*qt KGIJ-3e86-lfe53 

LAST UPDATEt 23 Feb 89 

RV ENDEAV/OR 1989 PROPOSED SCHEDULE 

CRUISE PERIOD AREA/OBJECTIVE SCIENTIST END PORT 
AGENCY,DAYS 
A FUNDING 

1-12 JAN MAINTENANCE NARRA 
16-18 JAN NO MANS LAND WELLER NARRA N8F 3 <F> 
19-21 JAN DUMP SITE 106 MCDOWELL WHOI EPA 3 <F) 
22-25 JAN MAINTENANCE NARRA 
26-27 FEB NO MANS LAND WELLER WHOI NSF 3 <F) 
28-28 FEB WHO I TRANSIT WHOI N8F 1 <F> 
1-12 HAR BERMUDA BERTEAUX/CLAY NARR ONR 12 <F> 
1-12 MAR BERMUDA BERTEAUX NARRA ONR 12 <F> -
16-2S MAR SEEP SMITH NARRA DOE 10 <F) 
1-28 APR GULF STREAM ROSSBY NARRA NSF^28 <F) 
1-13 MAY SEEP BISCAY/BACON NARRA DOE/NSF 11/2 <F> 
18 MAY-12 JUN GR.SO.CHANNEL WINN NARRA NSF 26 <F) 
16 JUN-26JUN NO.ATLANTIC TRANSIT REYKJAVIK NSF 11 <F) 
28 JUN^G7JUL ICELAND' JGOFS REYKJAVIK NSF 12 <n 
10 JUL-3IJUL GREENLAND SEA DEMING TROMSO NSF 24 CF) 
3 AUG-09 SEP GREENLAND SEA WORCESTER TROMSO NSF25 ONR16 CF) 
10-14 SEP NO.ATLANTIC TRANSIT GLASGOW NSF3 0NR4 <F> 
18 SEP-23 SEP 60N 21W MARRA REYKJAVIK ONR 12 <F> 
26 S E P - l l OCT AZORES HONJO<GOFS> FUNCHAL NSF 18 <F> 
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14-19 OCT 
21 0CT-07N0V 
10N0V-21N0V 

CENT ATLANTIC 
EQUATOR 
NO.ATLANTIC 

TRANSIT 
KATZ 
TRANSIT 

FUNDED CRUISES 257 DAYS 
SCHEDULED 193 NSF; 40 ONR; 21 DOE, 3 EPA 

CAPE VERDE NSF 6 (F> 
CAYENNE NSF 20 <F) 
NARRA NSF 12 <F) 

PROGRAMS NOT ACCOMMODATEDi 
CHRISTENSEN GREENLAND SEA AUG 17 DAYS JOI <P) 
BERTEAUX GREENLAND SEA 10 DAYS ONR (F) 
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Posted: F r i , Jar. 20, 1989 
Froai UNOLS.OFFICE 
To I SHIP.SCHED89 
SubJ I TEXAS A4M 89 GYRE 

6J50 PM EST Msg* NGIJ-3857-3674 

LAST UPDATE I 18 Jan 89 POCt Dean Letzring, Manager 
Marine Operations 
Texas A4M University 
P.O. Box 1675 
Galveston, TX 77533 
TEL I (409> 740-4469 

1989 R\V GYRE SCHEDULE 
CRUISE PERIOD AREA/OBJECTIVE CHIEF SCIENTIST END PORT AGENCY 
Ol/Oe-Oi/13 
03/06-03/15 
03/20-03/29 
04/17-05/06 
07/06-07/15 
08/01-08/21 

• 

08/24-09/07 
09/16-09/20 
11/15-11/25 

GULF OF MEXICO E. BEHRENS 
STUDENT TRAINING 
GULF OF MEXICO W. MERRELL 
INTERDISCIPLINARY 
ORCA BASIN E. VAN VLEET 
ORGANIC GEOCHEM. 
N. CENTRAL GULF C POWELL 
GEOLOGY 
WESTERN GULF C ROWE 
INTERDISCIPLINARY 
EASTERN ATLANTIC M. ROMAN 
MARINE ZOOPLANKTON 
BAHAMAS, S. GRUBER 
LEMON SHARK STDY 
N. CENTRAL GULF J.8CLATER/ 
STUDENT TRAINING L.LAWVER 
WESTERN GULF D. BIGGS 
INTERDISCIPLINARY 

GALVESTON 
GALVESTON 
ST. PETE. 
GALVESTON 
GALVESTON 
MIAMI 
MIAMI 
GALVESTON 
GALVESTON 

STATE-5 
STATE-IO 
NSF-IO 
NSr-20 
STATE-10 
N8F-21 
NSF-15 
STATE-5 
STATE-IO 

FUNDING! 

TOTAL 

NSF -
STATE -

81 
40 
121 



Posted: Hon, Mar 13, 1989 
From: UNOLS.OFFICE 
To: SHIP.SCHED89 
Subj* SCRIPPS 89 MELVILLE 

5118 PM EST 

POC: Dr. George Shor, J r . 
Scripps Institution of Oceanography 
La J o l l a . CA 92093-0210 
TEL I (619> 534-2853; FAXi (619) 534-0981 TELEMAILi SCRIPPS.INST 

Msg: MGIJ-3898-8785 

LAST UPDATE: 6 Mar 89 

SHIP OPERATING SCHEDULE 1989 
R/V MELVILLE 

Cruise 
Period Area and 

Objectives Chief 
Scientist End Port Agency 

Days 
12/07-01/15 

01/23-03/08 
( 03/13-04/19 

04/20-04/26 
04/30-05/22 

. 05/25-06/25 

HYDROS LEG 2 
South Atlantic 
Ventilation Experiment 
HYDROS LEG 3 
SAVE/Long Lines 
HYDROS LEG 4 
Long Liiae Phys.Oc 
transit 

Key 
Smethie/ 
McCartney 
McCartney/ 
Talley 

Cape Town NSF-16 
Montevideo NSF-49 
Barbados 
Miami 

NSF-40 

Spiess/Webb Woods Hole 
NSF- 7 
NAVY- 2 
NAVY-20 
J O I - 1 
NSF- 4 

06/30-07/21 
08/21-08/27 
08/28 To Shi 

HYDROS LEG 5 
Re-entry oMperiment 
South of Bermuda 4 
Eguipment tests 
HYDROS LEG 6 
Benthic biology 
South of Bermuda (6/10 stop at St« George, Bermuda) 
Re-entr.y experiment Spiess/Orcutt Miami Navy-24 
Re-entry experiment Spiess/Orcutt Miami? Navy- 7 

pyard for mid-life overhaul/refit 

Williams/Druffel Woods Hole NSF-36 



Posted: F r i , Mar 17, 19S9 12i45 PM EST 
From: UNOLS.OFFICE 
To I SHIP.SCHED89 
Subj: UNIV HAWAII 89 MOANA WAVE 

Msg: DGJJ-3902-6696 

POC: James W. Costc 
University of Hawaii 
•1 Sand Island Road 
Honolulu, HI 96819 
TEL I <808) 847-2661 
TELEMAILI HAIAILINST 

Marine Center LAST UPDATE: 13 Mar 89 

SHIP OPERATING SCHEDULE 1989 
R/V MOANA WAVE 

PORTS 
HONOLULU 
HONOLULU 

DATES 
01 JAN 
05 JAN 

PROJECT TITLE 
AREA OF OPERATION 
MAINTENANCE 

NO. DAYS 
REQUESTED 

05 STATUS 
N/A 

HONOLULU 
1 HONOLULU 06 JAN 

10 JAN HAWAIIAN OCEAN TIME 
SERIES STATION <LUKAS) 05 NSF<F) 

HONOLULU 
MALAKAL 16 JAN 

01 FEB TRANSIT 18 NSF<F) 

MALAKAL 
MAJURO 05 FEB 

04 MAR lOoN TRANSECT 
(BRYDEN) 31 N8F(F) 

MAJURO 
. HONOLULU 08 MAR 

24 MAR lOoN TRANSECT 
CBRYDEN) 19 NSFOF) 

HONOLULU 
HONOLULU 25 MAR 

29 MAR HOTS 
<LUKAS) 05 NSF<F) 

HONOLULU 
RODMAN 02 APR 

08 MAY lOoN TRANSECT 
^BRYDEN) 38 NSFTF) 

RODMAN 
GULF PORT* 12 MAY 

18 MAY TRANSIT 05 
04 NSF<F) 

HIG(F) 
SHIPYARD 
SHIPYARD 19 MAY 

07 JUN MAINTENANCE 19 N/A 

SHIPYARD 
MAYAGUEZ 08 JUN 

09 JUL 
SeaMARC II BAHAMAS 
HISPANIOLA CBREEN) 34 NSF^F) 

MAYAGUEZ 
RODMAN 13 JUL 

15 AUG SeaMARC II CARIB PLATE (MANN) 37 NSF<:F> 

RODMAN 
PUNTARENAS 19 AUG 

03 SEP CANO ISLAND REEF DIVING <GLYNN) 19 NSF<F> 

PUNTARENAS 07 SEP TRANSIT 18 NSF<F) 



0?i 

HONOLULU 
HONOLULU 

-ilONOLULU. 
HONOLULU 
HONOLULU 
HONOLULU 
HONOLULU 

27 SEP 
02 OCT HOTS 
06 OCT- - (LUKAS) --
06 NOV HOTS 
10 NOV (LUKAS) 
04 DEC HOTS 
08 DEC (LUKAS) 

05 
05 

05 

05 

NOAA(F) 
NSF(F) 

NSF(F) 

NSF(F) 

OPERATING DAYS 253 
•SHIPYARD LOCATION TO BE DETERMINED BY COMPETITIVE BIOS. 
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r I or..: 
To: 
CC : 

•a: J*r. J : 7 . : 3 : 3 : PM 
WOODS.HOLE 
SHIP.Scriedi"? 
Scne.3ui.er s-East .Oulf , Scheouler s.West 
1989 OCEANUS 

M s .J : Go IJ - 3:i:63-S555 

POC:: Barbara J . n a r t i n e a u . 
woods Hole Oceano^rapnic I n s t i t u t i o n 
woods Hole, nassacriusetts G2543 
T e l : SOc'-SaS-iaOO, E}?t.2a50 TEL E M A I L : WOODS .HOLE 

ft/V OCEANUS 
1989 - Schedule 

REVISED: January 19.1989 
DATES AREA « OBJECTIVE CHIEF SCI EN. END 

PRINC.INVEST. PORT AGENCY,DAYS 
FUND.STATUS 

01/05 - 01/28 

02/01 

T r o D i c a i A t l a n t i c 
SOFAR f l o a t study 

02/21 TroDtcal A t l a n t i c 
SOFAR f l o a t study 

02/25. - 03/21 

03/30 

04/0t. 

04/03 

04/24 

05/OS - 05/2: 

ot./L5 - Oe./'2; 

T r o D i c a l . A t l a n t i c 
CTD Szudv 

T r a n s i t 

CTD Study NE 
A t l a n t i c 

NE Sar.^asso Sea 
N i t r i c ' j ; ; 1 ae Stuav 

3SN„t-Sw SYNOP 
£:;peri merit 

I/iS t; r i.i.ment Tes t 

,HESBlE T riDoo 
• hecove't-v *' 

Richardson 

Richardson 

Roemmich 
H a l l 

Joyce 

Z a f . i r i o u 

Watts 
<URI ) 
L'j / ten 

Mo.l l i - s t e r 

Bridgetown 
F o r t a l e z a NSF 

Las 
Palmas 

Woods 
Hole 

Woods 
Hole 

wooos 
Hole 
woo'.IS 
Ho I e 

ONR 
NSF 
ONR 

& X a 1 i r> i.i i I 0 V e r n a u 1 
SniU'vara * Maintenance 

0o.'.:̂ 5 - v.s/12 
08/24 -• '.»9/0l, 

09/Oc; - 0'=i'-/lO 

3::;N ..biW SYNOP 
SYNOP watts 

Watts 
T ran s i t to Etermuaa S a v l e s 

wooos 
Hol e-
Sx. 

ONK 

29 F 

NSF 23 F 

B r i d g e - NSF 33 F 
town 

St.George NSF 8 F 

Woods NSF 20 F 
Hole 

NSF 17 F 

12 F 
16 F 

ONR 3 

10 F 
Ifc. F 

NSF 19^ F 



09/13 - 10/05 Diagenesis study Martin C t o r f t 

10/11 - 11/24 NE Sargasso Sea Olson 
Flaw ry4:ft«^^rY -^iMtJLtJLMU 

Swordfish Telemetry Car.y^• / ~ ' " w o o i M S a ^ S j ; ^ 10/30 - 11/19 
Mid-Atlantic 

12/04 Locai-Sea water 
Sampler test Bertea^x 

Jenkins 

Total tor Ymir^r. 

Fundedi 
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Posted: Mon. Mar 13. 1989 
From: UNOLS.OFFICE 
To: SHIP.SCHED89 
Subj: SCRIPPS 89 T. WASHINGTON 

5:27 PM EST 

POCi Dr. George Shor, J r . 
Scripps_lnstitution of Oceanography 

Msg: DCIJ-3898-8846 

LAST UPDATE! 6 Mar 89 
La J o l l a , CA 92093-0210 
TEL: <619> 534-2853: FAX: (619) 534-0981 
TELEMAIL: SCRIPPS.INST 

Cruise 
Period 

SHIP OPERATING SCHEDULES 1989 
R/V THOMAS WASHINGTON 

Area and Chief 
Objectives Scientist End Port Agency 

Days 
ROUNDABOUT EXPEDITION: 
12/31-01/10 Leg 12 Seismic survey T. Shipley 

Ontong-Java Plateau 
Leg 13 Transit/SeaBeam N/A 
via Howland Island 
Leg 14 SeaBeam/SCS J. Hawkins 
Lau Basin 
Leg 15 SeaBeam/Dredging J. Hawkins Lau Basin 
Leg 16-Transita Sea Beam 
C02 sampling Keeling(Guenther) 
v i a Society and Line Islands 
Leg 17 Benthic Biology K. Smith Honolulu north of Hawaii 
Leg 18 Transit, P. Lonsdale San Diego 
SeaBeam, Sea Marc II 
SeaMarc tests 
via Fieberling Seamount 

01/10-01/19 
01/25-02/01 
02/02-03/03 
03/04-03/21 

03/25-04/28 
05/02-06/02 

Majuro 
Suva 
Tonga 
Pago Pago 
Honolulu 

NSF- 9 

NSF- 9 
other-2 
NSF-11 

NSF-26 
J O I - 4 
NSF-12 
NSF- 7 
NSF-39 

NSF- 5 
ONR-26 
UC- 2 

06/02-08/17 
08/28-10/02 
10/06-11/07 

ll/12r12/16 

Command? 
Command? 
Command? bye 

BIENNIAL OVERHAUL 
Conng/SCS/SeaBeam N. 
Eouatorial carbonate area 
Dredging/SeaBeam 
East Pacific Rise 
8-12N 
ARGO photos/dredging 
Hydrothermal areas 
East Pacific: Rise 9 N 

SAN DIEGO 
Pisias (OSU) Acapulco NSF-37 

Manzanillo NSF-37 J. Bender/ 
C* Langmuir/ 
K. Kastens 
R. Haymon/ 
D- Fdrnari. San Diego. NSF-37 

This mail session is. now complete.-
MAIL- DISCONNECTED 00 40 00:00:02:00 124. 13 
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RIV Bemier 

Pttlaadrary Schedule as of April 7,1989 

• in yaM for re-fit and cross-decking fiom Jt/V Co/iro^ for ren^^ 

Beginning Jan 1,1990: 

8 programs in the north, central and south Atlantic. 2 of which are funded 
2 programs in the southern and central Indian Ocean 
7 programs in die western and eastern Pacific 



MERC RESEARCHSHIPS PROGRAMMES 1Q«Q/Qn 
f I n n / T J I A . - _ J 7^ T — 1 . . / 

:> l-l Ol l̂iS Dul Wili 
H 
VALFARIUSO 
38 

BfUnburhh 

BALfiCiA BVOA WHOI BARRV TROON 39 
Sbiho 
Camd/rklge 

TROdm W PORT Westtfrook Breen 
Srrtth CVet 

UMOT DM. 
Wm LOGO WHOI 

Geocherfistry 
Off PerA 

G«op»Jyilc$ 
E Pocfric Rise Pftyites 

NW Atlantic 
OHirt* or US Bortkr Pliyslcs 

ME Atlantic 
CotomMo NW AtMntte tC AthUc 

RRS D scovery PR's Di5.:ov.ti y 

BARRV VIGO TROON f A L I^rH 
BARItY «6 

Pttede lyier 
Fotfiom McCove 

Hossin 

BOFS 
NE Attantid 

BOFS 
NE Atlontc 

ifhystol Botody 
Bight iMTlah Azores Vessel 

(or Ley 
Qonveriion 

Ub or Chart AtkMtric 

RRS i:holl':;niiPi KPS Ct-ollnngpr Rî S Chilli;nn PRS ilholl-.n RRS Lliniipnger f'R!; Llipllenger RRS ChoDenner 

GY 

Raw 

Sfrvey 
Sedva 

63 
GccdorwEiett 
DML 

scrton OAFS Chart 
Syr»«y 

My-U|> Physics 

M Atlantic 
Clioi ter Slii|i5 Choi t-ii- Shin: 

8 days 

Clett 
DML 

Physics 
»C Atlantic 

ClKirter Sliips ilhorfor Sli.'ps 

8 days 

Elfltt 
DML 

Physics 
tC Atlantic 

Choi r.rr Siii|>s • OK-t .rr 

l^fswn ? (Febiuary wisf 



^ 0REMER PROGRAMME DES MOYENS NAVALS 
p f o j e t d u » w / w / M 

MARS AVRIL AOUT SEPT. 

J.CHARGOT 

NADIR 

LESUROIT 
LENOROI cat* 

CAPRICOR. 
ceaiMKi 

THALASSA 
c: i w 

CRYOS 

Nautile 

SAR 

Nav.oc.TL NAOin/NAUllLE 
LE SURDII /CYANM Navis TL IE NQROIT/CYANA 

Nav.oc.BR N0R0i r /S4R 

M > WEST 
ILN • lOULON 

HIS ' tUIHItt 
SNI'SI M 1 * | U fpwro •icol W*l . HUll%A 

S M 'ST P l t M I I 
««.«* IMLirM 

i P S ' l M r M M S 
rCL • rUHCHAL FW ' SNJKIIU 

Mt.P«QUtS 
kte.cM.iAB 



TtAH/rf/j 4: rJLu 0 ^ 



UL^l-. 
IIBiM 
•••••H 

_ uay/awMiBti 
ia!i*tuaB|pn|«,|iJt4 

-M»daw» •l9t!IM|l*|tJIMT _ .0^-^ t/ttu 
«*•••« 

•*»*Bi«a i/iiM 

M il • WJl .^Ul.- -UK lent - to le 

|Mit|4i*N. aiM |i vn«« iP»no»« mm 

•lt|< l«» MH (/IIM 

m 3i' le *t 
le-tt • 

'ti'it - 'ii'ft 

''•IIBt 
i»iiiotj«owniej»»»ji 

«l Ut .t.««nn t/im 
•VM^S •!« I/IIM 

•III! - II n 
ei'ii • ei te 

I»'M1 
• 1 i| mil — fniBH 

1 1 • 1 II J •H 

•e II . to 11 

,|ll«|lt*mi 'JtMI •p*Bi«o->4 i/eiM 

(Ci lit 

m 

• 4 t I J • • 

0661 • 6«t etnpeqat-taeTiejedo eouiM *S'i 

eSpii pfnwf AefoU MIIJM pgt ee|t/b|dee9 06/»-06/: 
m I*PP^ fsteiildeet ea|jM>A|dtjaeOTe»e'iBeTeTMT9 06/Z-68/0t 

«mpJO« i^atoowno pn iBeteMeiei 61/01-66/t 

eimriv ipaoi <»etm|Met leiea 6i/t-66/£ 

v/IXIA Mf 

C/ZZIA IN? 

C/XZZA JIIV 

t/ZZZA UH 

(jetnqe) niaej6 eeiua 

066T - 6661 ernpeqM-nenwjedo UUSWnM 'S'i 

TmT*iert'M*i«u Pim"m «l» |e fle^e^l « 

9tlt»«6 T«|aoi«iA»/umtZl >e MJ* e^j 
•miTA-ime iweqjap<| 't 9VMZIII t*q»«»»tD lU 

UV^l »w »tei»|6eiB eH|a«4'«ow^»iiet 
«T nfvms iwieq)jM«t uruozal i*n TOO 

ifcrees ^ Aefera vasia] vm 

iia MP >• nejt twtMd> 
oe ntpnu TWJatSJfil^>a*»| liaqim T>0 

•e XsitfnqeeeS'iBetoesI (ei) f OUNOB 

(leinv) aiaaejj 

•t«X tfMi-

•T«Z UPU-

efliejedtVA-oetTeo 

(•eie) lei ei| 

06-* "06-r 49-OS 

06-: "6e-jx ••-06 

6»-ri -66-OT »-0« 

6t-0t ~ 6t-6 •9-OS 

6»-6 - U-t C»-OS 

69-1 " 6»-» M-05 

Jiw - -dep etfiue 

0661-6661 etnp«pt.mH„«j^ Si 

6L0 
I. 



G80 
SHIP SCHEDULE (MG&G cruises) 89.04.07 

1989 lAPANESE RESEARCH V] 

R/V HAf:UHO-MARU ineir) Jun 01 - Jun 1S test (K. Kobayashi) 
(ORI. U. of Tokyo) Jun 20-Jul 13 Nankai (J. Segawa) 

Jul 14-Jul 19 test (A. Taira) 

R/V TANSEI-MARU 
(ORI. U. of Tokyo) 

R/V HAiCUREI-MARU 
(GSJ/JNOC) 

R/V TAKUYO 
(Hydrographic Dept. MSA) 

Apr 10- Apr 17 E off Jpn (J. Segava) 
Apr 20-Apr 26 E ofT Jpn (J. Segava) 
Sep 24 - Oct 03 Japan Sea (L Tamaki) 
Nov 24-Dec 02 Nankai (L Kobayashi) 
Dec 05- Dec 13 Nankai (fL Suyehiro) 

Apr 17- May 19 Bonin (GH89-1) 
May 26- Jul 03 Japan Sea (GH-89-2) 
Jul 21 - Sep 05 Okinawa Tr.(GH-89-3) 
Sep 12- Oa 11 Japan Sea (GH-89-4) 

routine seafloor mapping / Philippine Sea 

CHARTERED SHIP to be determined 
DELP project (national Uthosphere program) 
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• R«sourcat Canada Resources Canada 

n o 2 Geological Survey Connission geologlque 
Of Canada du Canada 

12 May 1989 

CS7170-5 

D r . K e l c h L o u d e n 
ZFREMER 9 4 0 6 2 7 P 
IFREHER C e n t r e de Br e a C 
P r a n c e 

D e a r K e i t h : 

A t t a c h e d , I n t h r e e p i e c e e , t a a c o p y o f the l a t e s t BIO s h i p 
• c h e d u l e . N o t c e r t a i n I n d e t a i l , b u t c e r t a i n t h a t t h e H u d s o n 
w i l l be d e l a y e d a t l e a s t a B o o t h f r o n p r e s e n t s c h e d u l e . 

S i n c e r e l y , 

K e l c h S. M a n c h e s t e r 

a t t a c h m e n t 

AflanlicGsoBcianosCintf' CmotgtoiclanMquBdBrAflwtlqM 
^ i< * * -1 ^ 4—. Im^l^^m mmAnmmmmttmym J . ftariiilfrf 

uwuuu Dwnifli 01 ooiflnoBrBpny insBiuB ooeanoQiapnX|ut attwinni 
Sox 1006. Danmoutfi, Nora Scotii: CP. 1008, Oarimoulh, NoMrato-Eeosiar 
B2Y4A2. 8Zy4AZ 
TaHiOIMlSU Tflln01MlSS2 
Taiap>iom426«l3 TMphona 426̂ 13 V . / d i l c U J c l 

980504.73 IPREMER 1989-05-15 21:26 BON P2. 
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• A Energy. Mines and 
• ^ RMOurcMCaneda 

P O BOBOOOO 

Energie. Mines « 
RMwufces Canada 

SdencMdalaTene 
CarneotooeivMqusdu 
C P M O O 

08 b 

89*04-2S 

Or. Keith LottdcB 
ZPREMKS Ctatrt d« Brtet 
BP 70 

Boa joor Xftith, 
Of r«l«vaBM to OOP art tha fellc»ia9 ernisest 
Selaatiatt Ship 
Davis^Praaklia* Tally 
BaeKar* Ziaraaharg 

Plaea:Woric 
Bseaaaba Troagh* 
MiMla ?allay: 
Saitaie, Hf, para 
prassara, pora 
ilai d ehaaiatry 

Da tat 
May a-Jaaa 2 

Padaraaa/Boraheld Parizaaa PattoaHfarray Satsi Jaaa 26»Jttly 14 
Saiaaie* eeriag 

Hyndaaa/Torath 

Bohr/Par dy 

CoBtraet Vaaeeavar aargia, Jaly 
Middla Vallays 
Malti-ohaanal saisaie 

Tally Jaaa da Faea Jaaa 5-Jaaa 23 
flaaUt Oaap*aearea 
saisaie rafraetioa 

I hepa yoa aad Adala ara aajoyiag yoar stay ta Bratt, 
A l l tba^ hast. 

Earl Davis 
PGC 

C a n a d S 
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DATABANK (DB) TODBILLIMO 

OeiiBialsbtottwk 
doannlnafloa 

PnposalsubiBtrlid 
aJDIDESOfflea, 
vUehdMbvaseoBiH 

D-2ya 

POOM 
pnposab'vAhftivoiahh 

PieUmtnaiy lea 

PPSP pnvkv tf nq«M 
Vy4a ynpoBBBt 

Stasweydaa 
daposiadtUBOB 

DBtamponasBsv 
gaafBgyrdaaaad SdnmOpeiMor 

ferdifflkc 

PoIlBtioBPxevuMiaa 
ud SafafirPtBBl 

Safely nvisv 

DB oon f̂ln oo-chhl 
daapaekact (FOOM final appmval 

If BBcassaiy offer 
PPSPehaicos) 

D R I L L I N G 



087 
LBO 1241 
9 OORZm 

DCS - 2000 H 

* BSTI^LZSHBD rSJkSZBZLZn 07 HMDLZSO/DSPLOTZVa DCS M SBJk 
• DBMONSTBlkTBD C0HCB7T 07 COTYZm DCS COU TBOM TLOATmO VB88IL 

• Za 1000 MBTBS 
* UHDBR 8K7BBB W S m a o m o m K L GOHDZTZOHB 

* SBCOHSflkRT OOMPBHSJkTZOB TOHCTZOHBO SUCCBSSVULLT UBDBR 
BHVZSOHKBHTIL 00BDZTZ0H8 BZC8B0ZV0 TBB DB8ZCDI SABMIBTBB8 

• DBBZOBI lOB ± I f iA^ f 4-0 FT BBX7B, 1 gBG 
• ACTQlLt BOB ± I f l f i ^ , 4-C TT OXn, 4 aae PBBZOO 

• DBZZJi BOD 8TBZB0 WZTB WBDQB TBBBBD C0HHBCTZ0B8 VBBTOBNBD BBLL 
• TOP DBZVB, BZDBlkUUe BOWBB BBCX, BHD 70IIP8, VLMfOBH* MB8T BBD 

7B8D eXLZBDBB UJ, VBBFOBHBD 8IITZ81BCT0BZLT 

m i m n i r a a m g m 

8TBBB0TBBB WZBBLZBB T00L8 TOB BUOOBD DBBB VJiTBB BBVZBOmBBT 
« 

UVOB]U>B COBB WZHCB - BOD BBMB BHD LBVBL WZBD nXTUBBB 
ZMPBOVB UMBZLZCBL DBBZOB 
BBDUCB BBMDLZHO/DBVLOnBBT TZXB BHD UVOBBDB DBVTl CBVBBZLZTT 
DBVBZOV MBBHS TO COHTBOL UVPBB B0I8 BTJAZLZTT 



/ 
G88 

Response to SSP Questions/Comments From October 1988 
Meeting. 

Ifama HIQHRES 
-Seismic acquisition is viewed as being adequate (at this point in time) 
with any potential modifications having a priority below that of improving 
shipboard navigation and plotting capabilities (see below). Previous 
inconsistencies with the bridge and undeiway logs have been resolved as a 
watchstander's manual was written to formalize the watch routine of the ~ 
technical staff. OOP is aware of the inadequacies (software and 
documentation) of HIGHRES and the processing program, Define Process. 
This problem has been partly improved by the recent a^uisition of 
SIOSEIS (written by Paul Henkart. SIC). This program / 
JQIDES Resolution during 1^ 125. 

Itemg 3-5. Streamftra 
-Negotiations are currently undemvay with LOGO for the loan of their 
french built high-speed streamer for evaluation during an upcoming OOP 
cruise (either Leg 127 or 128). If this streamer worics as advertised, we 
will request approval and funds to purchase such a system for routine use 
on JOIPgS Resolution. 

-Deployment tests for depth control will be considered during evaluation 
of the high speed streamer. Previous tests using high-speed towing fish 
were completed during Leg 121 to improve the depth postion of the array. 
Current OOP streamers are not made for towing at high speeds. 

item 6. Sonar Doma 
• Use of the Sonar Dome begining with Leg 123 has resulted in enhanced 
3.5- and 12-kl^ records collected at full speed. On Leg 124E records were 
improved as long as the water depth was <5000 m and the sea state was 
calm to moderate. In deeper waters the records were still poor. During the 
upcoming dry dock, we propose to replace the existing 3.5-kHz transducers 
(arranged in an array in the sonar dome) with a single (lOkw) transducer 
in an attempt to get records in the combination of deeper water and 
rougher sea state. \ 
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Itam T^/Tima Standarda 
-Clocks accurate enough to track GPS on 2 satellites are currently ont>oard 
JQIDES Resolution, however, the LORAN-C on JQIDES Resolution operates 
in dual channel mode rather than in Rho-Rho mode (see statement by 
Randy). 

item 8. Underway Seientlata 
-OOP will continue alerting Co-Chief Scientists to the advantages of 
sailing "Underway Geophysidsts* and will staff such a position when 
appropriate. OOP will also assist the 'Underway Spedalist* in becoming 
familiar with the shipboard operating systems. For examp j nappened 
for Leg 126 when the Underway Geophyslcist came to OOP/TAMU prior to 
the cruise to become familiar with SIOSEIS and HIGHRES. 

Item 9 NaYigation 
-OOP is investigating means to acquire the capabilities for plotting 
unsmoothed navigation x-y plots in real-time and smoothednavigation 
plots in near-real time (24-48 hours after data collection). The latter 
should be capable of plotting at least one additional parameter along 
trackline as well as strip charts for quality control. Three options are 
currently available (see comments from 10 November meeting). OOP 
considers this top priority and has implemented several preliminary steps 
to improve shipboard navigation: 

1) OOP is in the process of scheduling an investigation group to evaluate 
the various systems available from various sources (LOGO. URI. Magnavox, 
for example) and to provide OOP with recommendations as to the best 
direction to proceed. 

2) OOP Is evaluating ways to improve the training of the technical support 
group. 
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EXECUTIVE SUMMARY 

1. The two day meeting had the following prime objectives: 

- assess results of the f i r s t engineering leg, and hence orientate 

future developments 

- formulate the TEDCOM response to the O.D.P. Long Range Plan. 

2. A new wording for the TEDCOM mandate was agreed upon, in tune with the 

TEDCOM mode of operation. It was transmitted to PCOM for approval. 

(See Appendix B) 

3. Following discussion of the engineering leg 124E, four recommendations 

were made: 

- The DCS should be retested as soon as possible in optimum 

conditions, with a cased hole, at a site already known—to—have-

basement at an acceptable level . Water depth should preferably be 

close to 1 500 m. This should only be increased i f required by site 

considerations. 

(TEDCOM reconmendatlon 89/1) 

- A TEDCOM subcommittee, composed of the following members, should be 

created to advise TAMU on mining d r i l l i n g : W. Svendsen 

(coordinator), K. MiTlheim, F. Schuh, J . Coombs, P. Wickland. 

Their associated travel expenses should be paid, by J.O.I . 

(TEDCOM reconmendatlon 89/2) 

- A. SKINNER of B.G.S. , a consultant with intimate knowledge of the 

D.C.S. systems of the "Pholas" and the "Bucentaur" should be 

encouraged to participate in the above sub-committee. His travel 

expenses should be paid by J .O. I . 

(TEDCOM reconinandatlon 89/3) 
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- TAMU should study ways of modifying the DCS, so as to immobilize the 

lower end of the API string during al l phases of DCS operation. 

(TEDCOM recoranendation 89/4) 

4. During discussion of the development of the Navidr i l l , i t was 

suggested that ways be studied of dissociating the weight on bit from 

the rotational speed, by using a sand line to reduce W.O.B. 

5. The TEDCOM response to the Long Range Plan was formulated and 

immediately hand carried to the PCOM meeting in Oslo. 
(See Appendix D) 

6. Hard rock core orientation for Leg 130. This was discussed at the 

request of R. Moberly. The TEDCOM concurred with TAMU that no 

suitable (acceptable) system was commercially available today. An 

Arco system that suppressed the natural magnetism of the cores was 

considered unsuitable. 

7. The TEDCOM considers that TAMU is spreading i ts research effort too 

wide. In particular high temperature d r i l l i ng research, which is 

already being undertaken by Los Alamos and Sandia, should not be 

duplicated by TAMU. 

8. TEDCOM members were alarmed at the frequency at which BHAs have been 

shot off in recent months. 

9. The TEDCOM concurred with TAMU that the cleaning of hole 5048 should 

not be combined with an engineering leg. 

10. The: TEDCOM recommended that O.D.P. should' acquire, for the JOIDES 

RESOLUTION, an unconfined compression tester for hard rock, to give 

• immediate knowledge of compressive strengths, to allow improved 

dri11ing and coring. 

(TEDCOM recomnendation 89/5) 



094 

11. SMP will look at ways of acquiring data from cores to give indications 

on swelling that could lead to stuck pipe. 

12. Next meeting 

Probably England in Jan. 1990 (to coincide with land test of DCS). 

Date and place to be confirmed. 

Charles SPARKS 

10 MAY 1989 
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AGENDA 

April 27 8.30 AM - 6.00 PM 

097 

1. Introduction 
2. PCHM/PCOM meeting Dec. 88 
3. TEDCOM mandate 
4. New from NSF 
5. OOP organisational changes 
6. Leg 124 E - T r i a l of DCS 
7. Leg 124 E - N a v i d r i l l Test 
8. ODP Long Range Plan/TEDCOM Response 

C. SPARKS 

A. SUTHERLAND 
B. HARDING 
S. HOWARD 
M. STORMS 
C. SPARKS 

April 28 8.30 AM - 3 PM 

9. Leg 124 E - Other tests 
10. Update on tools development 
11. Coring of Chert/Chalk 
12. Slimhole logging 

13. Wellbore S t a b i l i t y Research at U.T. Austin 

14. Legs 123-125. Operations reports 
15. Engineering Legs 2 and 3 
16. Physical Propert ies Measurements for 

improved Dri11i ng/Coring 
17'. Next meeti hg 

M. STORMS 
M. STORMS 
Discussion 
P. WORTHINGTON 
M. CHENEVERT 
G. FOSS 

B. HARDING 

K. MORAN 
C. SPARKS 
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1. INTRODUCTION 

Charles SPARKS welcomed members, l ia isons and guests to the seventh 
TEDCOM meeting. 

He presented the agenda and stressed that the TEDCOM had two very 
important tasks in front of i t : 

- to draw conclusions from the f i r s t engineering Leg (124 E) that 
took place in Jan/Fev. 1989 and in par t i cu la r to assess the DCS, 
which had been bu i l t and t r i ed as the resul t of a TEDCOM 
recommendation (of 4 Feb. 1988) 

- to formulate the TEDCOM response to the OOP Long Range Plan (LRP). 

2. PCHM/PCOM MEETING NOV./DEC. 1988 

Charles SPARKS mentioned the pr inc ipa l points , of importance to the 
TEDCOM, that were brought up during the meetings. 

The decision had been taken that , from now on, a l l future OOP Legs 
should be "science driven" instead of " reg ional ly dr iven" . Many panel 
chairmen regretted that communication was not better between TAMU and the 
various panels. They requested the presence of a TAMU engineer at the i r 
meetings, at least once a year. C. SPARKS had suggested the some panel 
chairmen attend: TEDCOM meetings. Unfortunately neither of the two inv i ted 
to the present meeting were able to attend. 

Technical objectives brought up during the PCHM meeting were 
v i r t u a l l y unchanged from the-previous, year (see Appendix A ) . ^ 
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3. TEDCOM MANDATE 

C. SPARKS had noted that the TEDCOM terms of reference, in e f fec t 
since the beginning of ODP, bore l i t t l e re la t ion to the way the TEDCOM 
operated, and indeed conf l i c ted with TAMU's r e s p o n s i b i l i t i e s . At the PCOM 
chairman's request, a revised wording was proposed by the TEDCOM (see 
Appendix B). 

4. NEWS FROM NSF 

Al SUTHERLAND presented histograms (see Appendix C) giving revised 
f igures for the Eng. & Ops. budget for 1990, when compared with those 
presented at the sixth TEDCOM. He also presented the break down of the 
TAMU and to ta l ODP budget over the past four years. Ship costs for 1990 
are expected to be s l i g h t l y less than for 1989. 

A. SUTHERLAND out l ined the program plan schedule (see Appendix C) 
and transmitted NSF's conments about engineering. NSF is pa r t i cu l a r l y 
concerned to know: 

- i f ENG LEG 1 (124 E) resu l ts have been f u l l y evaluated 
- i f engineering legs are considered to be of value and how they 

should be scheduled 
- i f we are ready for a 4 000 m DCS 

(see section 5 for TEDCOM comments on these po in ts) . 

NSF also considered that JOIDES/PCOM should provide, annual f i rm 
technical requirements, based on science. 

When asked whether there was any chance: of the USSR jo in ing; ODP, 
given the i r improved re la t ionsh ip with the US, A. SUTHERLAND rep l ied that 
there were no developments in that d i rec t ion at present. 
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5. OOP ORGANISATIONAL CHANGES 

Barry HARDING presented the f igure below, which summarizes the 
pr incipal industr ies and organisat ions, throughout the world, on whose 
experience OOP is drawing. 

GERM AN) 
ITE WORLD 

OIL A: GAS 
IN DUST R): 

GERMANY 
KTB 

JAPAN 
GEOTHERMAL 

CANADA 
MINING 

INDUSTRY, 

ODP 
ARCTIC 

DRILLING BRITAlh 
'BGS 

USA 
SASDIA/DOE 
DOSECC/LANL 

PROJECTS 

SWEDEN 
VATTENFALL 

6. LEG 124 E - TRIAL OF DCS 

Steve HOWARD explained how the DCS test had been mounted fol lowing; 
the; TEDCOM recommentation of Feb. 1988. TAMU had f i r s t checked relevant 
experience, in the US/Germany/Norway before defining, de ta i l s . It was thus 
decided to use a top: driven system (instead of down hole turbine) with 
high speed narrow kerf diamond impregnated b i t s . A secondary heave 
compensator was incorporated in the design to l im i t weight on b i t to 2500 
+/-500 lbs.. 
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The system had been designed, b u i l t , tested and shipped to Manila 

for Leg 124 E, in about eight months. This was a remarkable achievement 

by TAMU, as the chairman pointed out. 

The test demonstrated the fo l lowing: 

- the system can be deployed in severe weather conditions 
- the secondary compensator was e f fec t i ve in l imi t ing W.O.B. as 

required. Furthermore, s k i l l e d operators could not control W.O.B. 
manually with the required accuracy, without the secondary 
compensator 

- the mining system top dr ive could be used e f fec t i ve l y in 1600 m of 
water, although i t had not been used at high speed. 

These resul ts were very pos i t i ve as Keith MILLHEIM stressed. They 
compensated for the disappointment of neg l ig ib le core recovery (where 
100-200 m had been hoped f o r ) . The discussion turned to ways of improving 
the DCS, which i t was f e l t had not been given a f a i r t r i a l on Leg 124 E, 
since basement was never found and t e r r i b l e hole s t a b i l i t y problems were 
encountered. (The performance of the DCS on Leg 124 E had been the object 
of several papers that"TEDCOM 'members had already read, notably those by 
TAMU and leg part ic ipants Keith FLOYD, Karl JANDVIK and A l i s t e r SKINNER, 
Charles SPARKS. 

Karl SANDVIK and A l i s t e r SKINNER mentioned that the key to the 
success of the DCS on the Bucentaur (used regular ly for 200 m penetration 
in 500 m of water) was the s t a b i l i t y of the API s t r i ng . The API b i t i s 
de l ibera te ly locked into the formation, by d r i l l i n g a short distance 
without c i r c u l a t i o n , j us t before deploying the. DCS s t r i ng . This provides 
an outside seal to the API b i t , which ensures return c i rcu la t ion to the 
vessel v ia the annulus, when d r i l l i n g with the DCS, and so avoids possible 
erosion' of the. API hole. 

Keith FLOYD advocated retry ing, the DCS in 1500 m of water, in better 
condi t ions, before extrapolating, towards 4000 m water depths where 
v ibrat ional problems could be encountered. 
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Frank SCHUH mentioned that whir l ing v ibrat ions can occur as a resu l t 
of the two pipes st ick ing together and creating large centr i fugal fo rces . 
This can be greatly reduced by increasing the l u b r i c i t y of the annular 
f l u i d . Changing the rotat ional speed can be used to modify the s t r ing 
harmonics, as A. SKINNER pointed out. 

Keith MILLHEIM mentioned that tool jo in ts can cause damage to the 
well wa l l . He also suggested that a TEDCOM subcommittee be formed to 
cross check advice given to TAMU. 

Frank SCHUH favoured suspending the API s t r ing from tensioners, so 
that the DCS could be operated from the r i g f loor (c . f . note on t r i a l of 
DCS by C. SPARKS). Steve HOWARD mentioned that four tensioners would cost 
$600 000. 

Mike STORMS mentioned that the great error of Leg 124 E, was to have 
agreed to hold the engineering leg in an area that had not been adequately 
surveyed and which turned out to be quite unsuitable. 

Following the d iscuss ion, the TEDCOM adopted four recommendations: 
- the DCS should be retested as soon as possible in optimum 

condi t ions, with a cased hole, at a s i t e already known to have 
basement at an acceptable l e v e l . Water depth should preferably be 
c lose to 1500 m. This should only be increased, i f required by 
s i t e considerations 

- a TEDCOM subconinittee, composed of the fo l lowing members, should 
be created to advise TAMU on mining d r i l l i n g : U. SVENDSEN 
(coordinator) . K. MILLHEIM, F.. SCHUH, COOMBS, P. WICKLANO. 
Their associated t rave l expenses should be paid by J .O . I . 

- A. SKINNER of B.G.S.., a consultant with intimate knowledge of the 
DCS systems of the "Pholas" and the "Bucentaur", should be 
encouraged to par t i c ipa te in the above sub-committee. His t ravel 
expenses should be paid by J.O.I. . 

- TAMU should study ways of modifying the. DCS, so as immobilize the 
lower end of the API s t r ing during a l l phases of DCS operation. 
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7. LEG 124 E - NAVIDRILL TEST 

Mike STORMS mentioned that the NCB had been deployed nine times 
during the leg . Mechanical f a i l u r e had occurred f i v e times, due to a 
defective motor (the new Mach IC f a i l e d to turn at a l l ) , mechanical 
separation of a core b i t , and a broken thruster spr ing. On the four 
remaining runs some core was recovered, but b i t plugging was a problem. 
Bi t weight (W.O.B.) was between 4000-12000 lbs . 

M. STORMS said the major problem of the NCB concept was that W.O.B. 
necessari ly increased whenever the motor s t a l l e d . Some way should be found 
to vent the excess pressure in such a s i tua t ion . 

F. SCHUH suggested that a sand l ine be used to control W.O.B. 
M. STORMS added that i t i s theore t i ca l l y possible to d r i l l forward of the 
API b i t by adding rod each time the NCB is pul led to recover core. This 
is quickly l imi ted however by torque problems and weight on the sand l i n e . 
He advocated more land t es t i ng , since penetration can be measured on land, 
but not at sea. 

The normal procedure with the Nav id r i l l i s to ream down, a f ter 
taking the core, rotat ing with c i r c u l a t i o n , to grind up the rubble and 
clean the hole. 

Paul WORTHINGTON added that a gamma ray sensor could be used with 
the NCB to estab l ish the posi t ion of par t ia l cores. Prof. RISCHMULLER 
mentioned that such cores could be oriented using a micro-scanner. 
P. WORTHINGTON was doubtful that a micro-scanner would f i t in a 4" hole. 

8.. LONG. RANGE PLAN 

Charles SPARKS introduced the plan and; stressed that i t was the 
result of four years discussion within the: various panels and took into 
account; the recommendations of COSOD 2. The plan was highly • pol i t i c a l 
with tough techn ica l ob jec t ives. The TEDCOM was responsible for assessing 
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as accurately as possible the a b i l i t y to at ta in these object ives. If the 
TEDCOM were too cautious, i t could spel l the end of ODP in 1992. Likewise 
i f the TEDCOM underestimated the d i f f i c u l t i e s , the consequences would be 
extremely serious for ODP. 

Af ter a very lengthy d iscuss ion, during which i t was regretted that 
the technical objectives were not more prec ise, the enclosed care fu l l y 
worded response of the TEDCOM was prepared and despatched to the PCOM 
meeting in Oslo by hand ca r r i e r (see Appendix D). 

It was noted that the engineering of the 6 km DCS, shown in the 
budget table to begin in 1993, should be undertaken in 1989-92. 

9. LEG 124 E - OTHER TESTS 

Pressure Core Barrel (PCS) 

Mike STORMS mentioned that the PCS had been deployed three times, of 
which two had beeo, in_the-formation. Core samples had been recovered on 
both attempts. Fu l l hydrostat ic pressure had been recovered twice and the 
reason-for t h e - l o s s , on"one attempt, had been iden t i f i ed (accumulator 
redressing problem). The tool was being improved, but the next required 
development was a pressure/temperature control led lab chamber to which the 
core could be transfered. 

Extended Core Barrel (XCB) 

The new thread design had' been e f fec t ive in preventing over torque, 
fa i l u res leading to a more re l i ab le deep penetration (1000 m) coring 
system. The tool had been deployed in rugged environments without 
mechanical f a i l u r e . The. new cutting, shoes had performed well except in 
Chert horizons. 
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The development of cut t ing shoes sui table for Chert formations would 
now be des i rab le , but may not be possible because of the inevi table high 
W.O.B. and low speed imposed by the system. Better c i r cu la t ion control to 
cut t ing shoes i s also required. More experience with the XCB in d i f fe ren t 
l i tho log ies are required before a de f in i te assessment can be made. 

10. UPDATE ON TOOLS DEVELOPMENT 

Core Orientation 

Mike STORMS pointed out that there was no system commercially 
avai lable today that could be used on Leg 130, as R. LARSON wished. He 
dist r ibuted a note (see Appendix E) giving the deta i led response made by 
TAMU to PCOM on the subject. 

Frank , SCHUH mentioned that ARCO used a system some years ago that 
allowed cores to be or ientated, but in the process i t destroyed the i r 
natural magnetism. This would probably not be acceptable. He would 
nevertheless provide TAMU with the name of a contact person. 

Sonic Core Monitor (SCM) 

Mike STORMS mentioned that the SCM was under development with 
Diamont Boart. It was a downhole, se l f contained, core entry monitoring 
system using a sonic transducer. It was mated with the XCB. 

The SCM w i l l be under evaluation on Leg 126 but funding for 
continued deveTopment: in 1990 has been cancelled.. 

Hydro!ex Drilling Jars; 

A ja r was deployed on Leg 124 but on re t r i eva l was found to be 
impossible to rotate or st roke. This was probably the resu l t of bending 
imposed during spudding: and/on lack of l ub r i ca t ion . The design w i l l be 
further evaluated on Leg; 126'.. A modified and improved model of the j a r 
w i l l be-deployed on Legs 127 and 128. 
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Barry HARDING asked Keith MILLHEIM i f he would obtain permission to 

try jars with AMOCO. 

High Temperature Drilling 

Mike STORMS mentioned that TAMU's temperature objectives are 
progressive. TAMU is at present looking at ways of dealing with 
temperatures upto 400''C. They intended to use c i r cu la t i on for cool ing 
purposes, although large flow rates would be required. TAMU is at present 
l i a i s i n g with SANDIA and LANL. 

Keith MILLHEIM concurred that i t would make no sense for TAMU to 
work on these problems independently, given the great number of other 
subjects they have to t rea t . TAMU would do well to use a consultant. 

Vibracoring 

Mike STORMS explained that ODP was extremely interested in the 
appl icat ion of vibracoring to OOP coring systems. They were pa r t i cu la r l y 
interested in applying i t to : 

- APC in loose flowing sands 
- XCB in tu rb id i t i es and chert /chalk 
- DCS for enhanced l i f e and improved penetration in c r ys ta l l i ne 

rock. 

Walter SVENDSEN pointed out that diamonds are f rag i l e and do not 
l i ke impacts. In mixed rock, diamonds could be sheared, o f f . 

M. STORMS added that TAMU i s trying: to keep up with research in th is 
f i e l d . Jack PHEASANT of B..G.S.. w i l l be detached to TAMU short ly to work 
on v ibracor ing. He mentioned that the APC cannot at.present. be used in 
sand s ince i t bounces back. As for the KCB, the sand gets washed' out. 

Atoll Drilling 

TAMU have reviewed d r i l l i n g records from the Ehewetak coring and: 
discussed them with ATister SKINNER who was the coring engineer concerned. 
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The DCS is being developed as a potent ial cor ing system for shallow 

water carbonate/reefal limestone l i t ho l og i es . 

n . CORING CHERT/CHALK - DISCUSSION 

Mike STORMS mentioned that the only tool at present ava i lab le to 
TAMU for coring chert/chalk was the NCB. The XCB had given poor resu l t s . 

Keith MILLHEIM mentioned that AMOCO had got 100 % recovery in 
cher t /sha le , but emphasised that th is cannot be done by d r i l l i n g with 
water and impregnated b i t s . The la t te r ba l l up in soft interbedded 
layers. Surface set diamonds and o i l based mud are essen t ia l . Alas TAMU 
cannot use o i l based muds since they contaminate the cores. 

Keith MILLHEIM said low b i t weights were essen t ia l . It was 
important not to break o f f the chert below the b i t . He recommended that 
the smallest possible cores be taken when d r i l l i n g chert . The matrix must 
not be destroyed. F lu ids are the key to success. AMOCO has d r i l l e d 
chert/ l imestone with compressive strengths upto 60 000 p s i . 

12. SLIMHOLE LOGGING 

Paul WORTHINGTON reviewed the logging tools that are avai lable as a 
function of hole diameter (see Appendix F ) . He pointed out that more than 
75% of the information was los t when hole diameter was reduced from 6 1/4" 
to 4" . The cost of developing new 4" versions of the tools would be quite-
horrendous,, he. added. He stressed: that continuous cores do not mean that 
Togging can be dispensed with.. Measurements made i ns i t u are complementary 
to and more; precise than those made on-cores, since the scale' of material 
being measured i s ' s o much greater (about TOO t imes). 
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He pointed out that a workshop on "high temperature sl imhole 
logging" had been proposed to JOI to be held towards the end of 1989 in 
conjunction with ODP, DOSECC, Continental D r i l l i n g and KTB. 

About the Nankai leg (planned for late 1989), he added that the 
"geoprops probe" was indispensib le for i t . Furthermore the "geoprops 
probe" could not be used without the "NCB" and the "Wirel ine Packer". A l l 
three key tools for the Nankai Leg were experiencing problems at the 
moment, he noted. 

13. WELLBORE STABILITY RESEARCH AT U.T. AUSTIN 

Martin CHENEVERT presented the research that he is involved i n , 
related to well bore s t a b i l i t y . He explained that he was pa r t i cu la r l y 
concerned with the modelling of the state of stress in the immediate 
v i c i n i t y of the well wa l l . Some of the factors of concern are local 
swel l ing of shales pore pressures and r e s i s t i v i t y . A plot of normal 
stress against octahedral shear stress can be separated into d i s t i nc t 
"safe" and " f a i l u re " zones. 

M. CHENEVERT quoted the operations report of Leg 124 and mentioned 
that some of the swell ing observed was of mechanical or ig in and some of 
chemical o r i g i n . The f i r s t signs of swell ing are st jck pipe. If c lays 
are present, swell ing i s a potent ial problem. If there is no c lay , 
i nh ib i t i ve muds should not be used. 

14. LEGS 123-125. OPERATIONS REPORTS 

Glen FOSS explained that Leg 123 was spent invest igat ing two s i tes 
on the Exmonth plateau (see sketch below), from 28 Aug. - 1 Nov. 1988, 
where a permant hole was hopefully establ ished at s i t e 765 D. A rentry 
core was set in 5714 m of water (deepest ever) and 930 m of 11 3/4" casing 
(longest ever in DSDP/ODP operations) was set to basement (see sketch 
below). 
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During th is operation the derr ick load reached a record 906 000 lbs . 

Hole 765D was extensively logged. At one point a 20 m 3" diameter 
logging tool stuck inside the 11" casing and was only retr ieved af ter 
working the l ine for more than four hours. No explanation was ever found 
for the s t i c k i n g . 

At the second s i te (766), in 4000 m of water, the RCB was used to 
continuously core through 440 m of sediment and 80 m of basal t . Cores in 
the upper sediment were highly disturbed and recovery was average. This 
improved below a chert layer at 200 mbsf. A 30 m section of coarse sand 
caused alarm but was d r i l l e d successfu l ly without f i l l or torque. 

During Leg 124 (Nov.-Dec. 88) two s i tes , were investigated in the 
Celebes Sea- and threes s i tes in the SuTu Sea. Si te ; 767, in 4916 m of 
water, was d r i l l e d . to basement. Hole problems began at 714 mbsf and were 
explained by mechanical c lay swel l ing in the lower hole sect ion, induced 
by underbalanced d r i l l i n g ; condi t ions. At 794 mbsf the pipe became 
irrevocably stuck and. the BHA had to be shot o f f . * . 
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At s i t e 768, in 4 395 m of water, three holes were d r i l l e d . Hole 
768 B was abandoned at 364 mbsf when shows of hydrocarbon gas were 
detected. Hole 768 C was s ign i f i can t in being the deepest penetration 
hole yet d r i l l e d by ODP - to 1271 mbsf. 

Leg 125 (Feb.-Apri l 1989), fol lowing the engineering leg was devoted 
to d r i l l i n g s i tes on the Mariana Arc and the Bonin Arc, just South of 
Japan. Very poor so i l condit ions had been encountered but at the f i n a l 
s i te 829 m of hole had been made in 3000 m of water. Problems had been 
encountered with gravels and f ine volcanic sands. 

When asked about the frequency at which BHAs had to be shot of f as a 
resul t of stuck pipe problems, Barry HARDING repl ied that about f ive had 
been shot of f in the f i r s t three years of ODP. More recently about ten 
had been shot of f in the las t eighteen months. The TEDCOM was alarmed by 
th is increase. 

15. ENGINEERING LEGS 2 AND 3 

Barry HARDING mentioned that the second engineering leg had been 
postponed and was now scheduled to take place in May 1990. The top 
p r i o r i t y was to retry the DCS and some other tools such as the Nav id r i l l 
and Ja rs . The tools would not be ready unt i l late February af ter 
completion of land tes t ing . A complete s i te survey pr ior to ENG. LEG 2 
was essen t i a l , as had already been stressed during the discussion of Leg 
124 E. 

As for the th i rd engineering leg , i t . was . too early to discuss 
de ta i l s . TAMU was not in favour of combining that Leg with the cleaning 
up of hole 504 B.. Jhe TEDCOM shared, his. point of view., 
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16. PHYSICAL PROPERTIES MEASUREMENTS FOR IMPROVED DRILLING/CORING 

This point was included on the agenda fol lowing the TEDCOM 
recommendation of Feb. 1988, which said that physical propert ies 
measurements should be made on deck in order better to adapt d r i l l i n g 
pract ices to the ter ra in encountered. 

Kate MORAN (chairman of SMP) explained the present measurements made 
on board the JOIDES RESOLUTION. Glen FOSS explained the present 
d r i l l i n g / c o r i n g procedures which consisted of using the APC followed by 
the XCB unt i l refusal in both cases. Af ter that a cone i s normally 
dropped and the hole reentered with the RCB. A l te rna t i ve ly the la t te r i s 
used to d r i l l a new hole c lose by. He mentioned that cores could not be 
touched for two hours af ter re t r i eva l unt i l they had come into equi l ibr ium 
with the i r surroundings. 

K. MORAN suggested that fur ther measurements could be made on cores 
not only to improve immediate d r i l l i n g , but also to establ ish a data bank 
that could be useful for or ientat ing future design and development of 
d r i l l i n g / c o r i n g equipment. 

The TEDCOM thought that what was most urgently required was 
information on d r i l l a b i l i t y and on hole s t a b i l i t y . 

Following the discussion the TEDCOM adopted the fo l lowing 
recommendation: 

ODP should acquire an unconflned compression tester for hard rock to 
give immediate knowledge of compressive strengths to allow improved 
drilling; and coring. 

K. MORAN said that SMP would look at the p o s s i b i l i t y of using XRD 
data, to g ive indicat ions on swel l ing that could lead to stuck pipe. 
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17. NEXT TEDCOM MEETING 

I t i s tentat ive ly suggested that the next meeting should take place 
in England to coincide with land test ing of the DCS in Kent (probably 
January 1990). 
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ENGINEERING DEVELOPMENT 

NEEDS & PRIORITIES IDENTIFIED BY PCHM 

- Improved core recovery 

- D r i l l i n g of: 

chalk-chert sequences 

unconsolidated sediments 

fractured rocks 

deep holes 

at high temperatures 
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TEDCOM MANDATE (April 27, 1989) 

The TEDCOM is a consultative committee that is responsible for providing 

information and advice to the science operator (TAMU) on the technical developments 

necessary to meet the scientific objectives, defined by PCOM. It reports to PCOM on 

the required developments and necessary budgetary levels to meet them. 

The TEDCOM assists the "Development Engineering & Drilling Operations' Group 

at TAMU with the conception of new tools and with the improvement of existing ones. 

It monitors the progress of their development. It occasionally assists TAMU/EDO with 

specific studies. 

It organizes workshops and seminars on subjects relevant to the development 

program and arranges contacts between TAMU/EDO and companies or organizations, 

exterior to ODP, with pertinent experience. 

TEDCOM members are generally engineers, nominated by PCOM. One of the 

tasks of the TEDCOM is to collaborate with the Downhole Measurements Panel. 

APPENDIX B 
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A p r i l 27, 1989 

TEDCOM RESPONSE TO ODP LONG RANGE PLAN 
(Version 23 Nov. 88 - N. Pisias) 

1) TECHNICAL REQUIREMENTS/PROBLEMS LISTED 

The t e c h n i c a l r e q u i r e m e n t s a r e c l e a r l y d e f i n e d i n t h e LRP (see 
a t t a c h e d l i s t ) and appear t o be c o r r e c t l y d e f i n e d , g i v e n 
t h e s c i e n t i f i c o b j e c t i v e s . On t h e o t h e r hand, the l i s t o f 
problems r e l a t e d t o d r i l l i n g systems (see a t t a c h e d l i s t from 
page 44) i s i n c o m p l e t e and m i s l e a d i n g . 

The TEDCOM p a r t i c u l a r l y e ndorses t h e remark t h a t "we cannot 
p r e d i c t t h e pace a t wh i c h t e c h n o l o g i c a l developments can be 
made, b u t i t i s e s s e n t i a l t h a t we cozzunit enough resources, 
b o t h i n terms of e n g i n e e r i n g and o p e r a t i o n s , t o a s p e c i f i c 
r e q u i r e m e n t t o assume i t s p r o p e r c o m p l e t i o n " . (LRP p. 54) 

2) PROBLEMS ALREADY UNDER STUDY 

Many o f th e r e q u i r e m e n t s , t h a t PCOM have drawn a t t e n t i o n t o , 
r e l a t e t o problems t h a t a r e a l r e a d y b e i n g a d d r e s s e d and w i l l 
c o n t i n u e t o be worked on as p a r t o f an on g o i n g , e v o l u t i o n a r y 
p r o c e s s . These i n c l u d e d r i l l i n g i n c h e r t / c h a l k sequences, 
improved c o r e r e c o v e r y , i n c r e a s e d b i t l-^fe-,--development -o^ a-
pore w a t e r sampler and p r e s s u r e c o r e sampler. 

3) DRILLING/CORING CHERT/CHALK SEQUENCES 

I t i s n o t p o s s i b l e t o be c e r t a i n t o d a y t h a t i t w i l l e v e r be 
p o s s i b l e t o co r e a l l c h e r t / c h a l k sequences. Success depends 
on f i r m n e s s o f the c h a l k m a t r i x . The approach used a t p r e s e n t 
i s t o d e v e l o p methods t h a t a l l o w t h e p o s i t i o n o f t h e c h e r t 
l a y e r s t o be known as c l o s e l y as p o s s i b l e ; t o c o n t r o l WOB and 
f l o w r a t e s p r e c i s e l y ; t o d r i l l w i t h diamond b i t s . Land 
t e s t i n g i s e s s e n t i a l t o t h e s u c c e s s o f t h i s program. 

4) CORE RECOVERY 

I n t h e c a s e o f c o r e r e c o v e r y , good p r o g r e s s i s b e i n g made. ODP 
o v e r a l l mean r e c o v e r y r a t e t o d a y , i n s e d i m e n t a r y f o r m a t i o n s and 
h a r d rock., i s 67% .. TAMU i s - c o n t i n u a l l y w o r k i n g t o improve t h i s ; 
and has a l r e a d y s e t i t s e l f a t a r g e t o f 80%. 

The LRP mentions a t a r g e t o f 75% i n basement. ODP mean 
r e c o v e r y r a t e t o d a t e i n basement, m a i n l y u s i n g t h e RGB, 
a c h i e v e d on Legs 103 t h r o u g h 123 i s 42 p e r c e n t . The DCS 
P'^omlses- g r e a t ] y i n c r e a s e d r e c o v e r y , p i n c e , on land, rateS; o f 
n e a r l y 100% are a c h i e v e d w i t h such systems-. 

APPENDIX D 
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5) FIRST PHASE REQUIREMENTS NOT BEING ADDRESSED 

Developnent work i s not a t p r e s e n t b e i n g done on the ' a b s o l u t e 
o r i e n t a t i o n o f ALL c o r e samples', because o f bu d g e t a r y and 
manpower i n s u f f i c i e n c y . On t h e o t h e r hand, APC c o r e s a r e 
a l r e a d y r o u t i n e l y o r i e n t a t e d . Hard r o c k c o r e o r i e n t a t i o n w i l l 
be a d d r e s s e d once an a c c e p t a b l e h a r d r o c k c o r i n g system (DCS 
or e q u i v a l e n t ) has been d e v e l o p e d . 

A l s o f o r b u d g e t a r y and manpower r e a s o n s , r e s e a r c h on v i b r o c o r e 
s a m p l i n g i n sandy sequences has had t o be d e f e r r e d , a l t h o u g h 
ITE (FRG) developments i n t h i s a rea are b e i n g c l o s e l y f o l l o w e d . 

6) IMPROVED HOLE STABILITY 
With an open c i r c u l a t i o n ( r i s e r l e s s ) system, t h e key t o 
s t a b i l i t y , i n d i f f i c u l t t e r r a i n , l i e s i n t h e use o f mud and 
c a s i n g and i n l e a v i n g h o l e s open (uncased) f o r t h e minimum 
p o s s i b l e t i m e . PCOK s h o u l d not imagine t h a t h o l e s t a b i l i t y 
problems a r e l i k e l y t o improve s i g n i f i c a n t l y . Some academic 
r e s e a r c h on c o n t i n u o u s h o l e l i n i n g s i s b e i n g pursued, 
p a r t i c u l a r l y i n Norway, but has not been a p p l i e d i n t h e f i e l d . 
I t ' s p r a c t i c a l a p p l i c a c i c n i s p r o b a b l y f i v e y e a r s away. 

7) VERY DEEP DRILLING 
The LRP v e r y deep d r i l l i n g c o a l s i n h a r d r o c k a r e v e r y 
a m b i t i o u s ( i n 1989) and may not be r e a l i s t i c , p a r t i c u l a r l y as 
i n d u s t r y i s not p r e s e n t l y d o i n g any r e l e v a n t r e s e a r c h t h a t 
would h e l p ODP t o r e a c h t h e s e o b j e c t i v e s . N e v e r t h e l e s s , the 
phased approach a d o p t e d i n t h e LRP g i v e s t h e b e s t hope. 

I f t h e MOHO (5Km p e n e t r a t i o n ) i s the main o b j e c t i v e o f t h e 
LRP, an i n t e r n a t i o n a l symposium d e v c r e d t o a l l r e l a t e d 
problems s h o u l d be o r g a n i z e d i n t h e near f u t u r e so t h a t 
n e c e s s a r y r e s e a r c h can be l o g i c a l l y p lanned and s h a r e d between 
i n t e r e s t e d o r g a n i z a t i o n s . 

Phase I and I I o b j e c t i v e s appear a c h i e v a b l e w i t h t h e m i n i n g 
c o r i n g system p r o v i d i n g tne n e c e s s a r y manpower.and budget a r e 
r.ade a v a i l a b l e . 

I t i s i n t e r e s t i n g t o note how t h e l i n i t o f r o u t i n e , d r i l l i n g 
i n the. o i l i n d u s t r y has been extended o v e r t h e t e n y e a r p e r i o d , 
(.but n o t e : d r i l l i n g i n sedimentary- secruences. i n s h a l l o w . 
water', w i t h v i r t u a l l y no c o r i n g ) . I n 1.979,,., 3000 m o f h o l e 
was r o u t i n e . In 19S9 the i n d u s t r y i s d r i l l i n g r e g u l a r l y t o 
5 - 6 km. However t h i s i s t h e r e s u l - c f c o n s i d e r a b l e r e s e a r c h 
and d e v e l o p n e n t . Bu- t o a n t i c i p a t e d t h i s k i n d o f c o n t i n u e d 
development i n t h e f u t u r e i s not r e a l i s t i c . 
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(Note: I f s i m i l a r e v o l u t i o n cannot be noted when comparing ODP 
achievements w i t h those o f DSDP, i t i s because i n c r e a s e d depth 
has not been an ODP o b j e c t i v e . However, ODP i s f a r more 
e f f e c t i v e t h a n DSDP i n c o r e r e c o v e r y and number o f h o l e s 
d r i l l e d , m a i n l y due t o i n c r e a s e d e n g i n e e r i n g e f f o r t and 
budget.) 
The r e q u i r e d t e c h n o l o g y t o r e a c h t h e MOHO cannot be d e f i n e d 
i n d e t a i l t o day but c o u l d w e l l be e v o l v e d and e x t r a p o l a t e d 
today from t h e ODP diamond c o r i n g system (DCS) , t h e KTB 
p r o j e c t and t h e Swedish V a t t e n f a l l p r o j e c t . 
ODP should explore d i f f e r e n t scenarios and carryout 
f e a s i b i l i t y studies with cost estimates NOW to see how such 
extrapolation could be l o g i c a l l y planned and phased. 

8) DEEP DRILLING WITH CIRCULATION AND SAFETY CONTROL 
No w a t e r d e p t h i s g i v e n . P o s s i b l e use o f a l t e r n a t e p l a t f o i r m 
i s mentioned. 
I t i s p o s s i b l e t o c o n s i d e r t r a n s f o r m i n g t h e DCS i n t o a m i n i 
r i s e r s y stem w i t h c i r c u l a t i o n back t o t h e s h i p through t h e 
annulus between the API s t r i n g and t h e DCS t u b i n g . That would 
a l l o w mud t o be used t o g i v e improved h o l e s t a b i l i t y . The 
TEDCOM recommends t h a t such a s t u d y be un d e r t a k e n i m m e d i a t e l y . 

• A s a f e t y system, s h o u l d be i n c o r p o r a t e d i n t o t h e d e s i g n . 

The TEDCOM has a l r e a d y c o n c l u d e d t h a t d r i l l i n g from the JOIDES 
RESOLUTION w i t h an o i l i n d u s t r y t y p e r i s e r s h o u l d not be 
c o n s i d e r e d . Even a 10" s l i m l i n e r i s e r would r e q u i r e e x c e s s i v e 
t e n s i o n i n 5 km of water. I n g r e a t w a t e r depths t h e d i a m e t e r 
and a n n u l a r a r e a must be kep t as s m a l l as p o s s i b l e t o l i m i t 
top t e n s i o n t o an a c c e p t a b l e l e v e l . 

The o i l i n d u s t r y does not today have any proven s o l u t i o n f o r 
r i s e r d r i l l i n g i n water depths i n ex c e s s o f 2.5 km. I f t h e 
water d e p t h i s much l e s s t h a n t h i s l i m i t , ODP c o u l d use an 
a l t e r n a t e p l a t f o r m f o r r i s e r d r i l l i n g , o r adapt the. m i n i r i s e r 
DCS system-. 
However, i t should: be n o t e d t h a t t h e o i l , i n d u s t r y might w e l l 
be v e r y i n t e r e s t e d by the. development o f a d r i l l i n g system 
w i t h m i n i r i s e r and w e l l , c o n t r o l , f o r d r i l l i n g i n v e r y deep 

• water. " " ••• ; - ' •-, 

9) LRP TEXT MODIFICATION 
LRP page 9 L i n e 32. The phrase " — h a v e pushed r i s e r l e s s -
d r i l l i n g t o i t s l i m i t s " s h o u l d be removed, s i n c e i t i s not 
n e c e s s a r i l y t r u e . 
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10) SDPERLEGS 
LRP r e f e r s t o s e v e r a l o b j e c t i v e s r e q u i r i n g m u l t i p l e l e g s o r 
" s u p e r l e g s " . For such l e g s t h e s t a n d a r d ODP p l a n n i n g f o r 60 
day l e g s s h o u l d s t o p , s i n c e i n t e r r u p t i o n s w i l l be t o o 
d i s r u p t i v e . An i n d e p e n d e n t v e s s e l (wareship) s h o u l d be 
c o n s i d e r e d f o r s u p p l i e s and crew changes. I t might 
even improve e f f i c i e n c y on p r e s e n t ODP o p e r a t i o n s . C o s t o f 
a w a r e s h i p c o u l d be around $3M p e r y e a r . 

11) ENGINEERING LEGS AND OTHER TESTING 

The TEDCOM: 
- endorses JOIDES d e c i s i o n t o h o l d ' p e r i o d i c ' e n g i n e e r i n g 

l e g s . The l e n g t h , f r e q u e n c y and l o c a t i o n of t h e s e l e g s 
s h o u l d be d e t e r m i n e d by t h e r e q u i r e m e n t s o f e n g i n e e r i n g 
development, r a t h e r t h a n by t h e conve n i e n c e o f a 
c a l e n d a r f i x e d w e l l i n advance. S i t e s e l e c t i o n and 
s u r v e y a re o f t h e g r e a t e s t i m p o r t a n c e f o r t h e s u c c e s s 
o f an e n g i n e e r i n g l e g . 

- recommends t h a t t h e e n g i n e e r i n g l e g s be supplemented by 
l a n d t e s t s i n c e r t a i n c a s e s such as t o d r i l l c h e r t / c h a l k 
sequences, w i t h t h e DCS. 

12) DOWNHOLE MEASUREMENTS 
Many o f t h e t e c h n i c a l r e q u i r e m e n t s r e l a t e t o improvements i n 
Downhole Measurements. I n p a r t i c u l a r t h e TEDCOM recommends 
t h a t a workshop on h i g h t e m p e r a t u r e s l i m h o l e l o g g i n g be 
convened i n t h e nea r f u t u r e . The TEDCOM encourages c o n t i n u e d 
l i a i s o n w i t h DMP t o e n s u r e t h a t t e c h n i c a l developments a r e 
c o r r e c t l y c o o r d i n a t e d . 

13) BUDGET 
The TEDCOM wishes to r e i t e r a t e firmly that engineering 
development cannot take place at the required rate i f the 
corresponding budget i s not made available. T h i s p o i n t has 
been r a i s e d f r e q u e n t l y by TEDCOM chairmen a t meetings o f t h e 
p l a n n i n g committee (PCOM). The budget o f t h e Development 
E n g i n e e r i n g O f f i c e i s not b e i n g i n c r e a s e d , i n p r o p o r t i o n t o 
t h e demands made by t h e program. I n 1986, t h e TEDCOM 

. . recommended that: t h e i r budget be i n c r e a s e d to. $5M' by 1991. 

The budget f i g u r e s , f o r phases 2 and 3, p r e s e n t e d i n T a b l e 3 
must be v e r y a p p r o x i m a t e , s i n c e t h e c o r r e s p o n d i n g problems 
have n o t bee posed p r e c i s e l y and t h e t e c h n i c a l s o l u t i o n s 
have n o t been d e v e l o p e d . N e v e r t h e l e s s , t h e TEDCOM f e e l s t h a t 
t h e budgeted f i g u r e s f o r t h e s e nhase.<3 may be c o n s i d e r a b l y 
u n d e r e s t i m a t e d . 
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In o r d e r t o a c c o m p l i s h t h e s i g n i f i c a n t developments 
contemplated by the LRP, t h e TEDCOM recommends the a l l o c a t i o n 
o f s p e c i f i c funds f o r the e v a l u a t i o n and more a c c u r a t e 
e s t i m a t i o n of the c o r r e s p o n d i n g c o s t s . 
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ODP LONG RANGE PLANNING DOCUMENT 
(23 Nov. 1988 - N.Pisias) 

TECHNICAL REOUIREMENTS LISTED (see pages 43,44 and 48-52) 

1) Drilling/sampling/logging 
i n young b r e c c i a t e d , sometime h o t (>400 C), igneous r o c k s ; 

2) D r i l l i n g very deep s i t e s 
i n a) igneous r o c k s 

b) u n c o n s o l i d a t e d , sometimes sandy, s e d i m e n t a r y s e c t i o n s 
c) c l a s t i c sequences w i t h complete c i r c u l a t i o n and s a f e t y 

c o n t r o l ( p o s s i b l y from a l t e r n a t e p l a t f o r m ) (p.50) 
P e n e t r a t i o n t a r g e t s : 

. 1992 - 1 km o f basenent - 75% r e c o v e r y 

. 1996 - 2-3 km, w e l l i n t o L a y e r 3 

. 2000 - e n t i r e c r u s t t o MOHO 
(5 km h o l e - assumed t o be i n 5 km 
of water) 

3) Improvements i n Downhole measurements 
e s p e c i a l l y i n h i g h t e m p e r a t u r e / c o r r o s i v e environments 

downhole seismometers 
- i n - s i t u p h y s i c a l p r o p e r t i e s 

p ore water s a m p l i n g 
d i s s o l v e d gas s a m p l i n g 

4) Improved d r i l l i n g and sample recovery 
- complete and u n d i s t u r b e d r e c o v e r y i n s o f t 

and s e m i - s o f t s e d i m e n t a r y sequences 
a b s o l u t e , o r i e n t a t i o n o f a l l samples 

- c h e r t / c h a l k sequences (p.52) 
- s h a l l o w w a t e r c a r b o n a t e s (p.52) 

5) A l t e r n a t i v e d r i l l i n g p l a t f o r m s 
- v e r y s h a l l o w w a t e r d r i l l i . - g 

f o r areas w i t h e x t e n s i v e sea i c e 
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DRILLING SYSTEM - MAJOR PROBLEMS LISTED IN LRP (see page 44) 

1) P e n e t r a t i o n and s a m p l i n g 
of young, h i g h l y f r a c t u r e d , e x t r u s i v e b a s a l t s 
(upper p a r t o f Layer 2) 

2) Low p e n e t r a t i o n r a t e s 
- s h o r t b i t l i f e 
- h o l e i n s t a b i l i t y 

i n c o m p l e t e f l u s h i n g s o f c u t t i n g s 
i n deep c r u s t a l h o l e s 

3) Low r e c o v e r y r a t e s 
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64 
T»Me 3. Cost Esti«tes for Additional Eng1n«ring and Operational Expenses 

D k . . < - a TTT 

Engineering and Scientific 
Operational Objective 
Requiresents Addressed 
1. 4lan Diamond 1,2,3,4,7,8,9, 
Coring System. 13 

Phase I 
1989-1992 
($1000) 
1390. 

2. 6tan DCS 1.2,3.4.7.8.9, 
10,11.13 

3. Slimline 1.2.3,7,8,9,10, 
riser and blow 11 
out preventer 

Jmcrrvpd 7,8,9,10,11,12, 
sediment coring 13 
Systems 
5. Borehole 
Seismometers 
and Operations 
of Seismic 
systems. 

6. High-temp 
systems. 

7. Improved 
Packer and 
fluid samplers. 

8. Oriented 
core samples. 

9. In-situ 
pressure 
sampler. 

1.0. Slimline 
logging, and 
borehole exp. 

TOTAL 

2,4.5 

3,4,11 

4,5,8,11 

1,2,5,6 

7,8 

1.2,3,4,7,8,9, 
10,11,13 

1.7.8,13,15 

300. 

600. 

1000. 

800. 

250. 

250. 

650. 

5490. 

Phase II 
1993-1996 
($1000) 

1000. 

5000. 

200. 

600. 

1510. 

500. 

250. 

250. 

2000. 

11310. 

Phase III 
1997-2002 
($1000) 

200. 

1500. 

150. 

600. 

750. 

300. 

150. 

3550. 
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The University of Rhode Island Graduate School of Oceanography 
Narragansett Bay Campus, Narragansett. Rl 02882-1197 

Decembers, 1988 

Dr. Ralph Moberly, PCOM Chainnan 
Hawaii Institute of Geophysics 
University of Hawaii 
2525 Coirea Road 
Honolulu, Hawaii 96822 

Dear Ralph: 

RECEIVED 
OECIS 

66 ' M -2^ 
! v/ould like to request DMP, TEDCOM, and TAMU/ODP to investigate the 

possibility of developing or buying a system for hard rock core orientation to be 
operational for the geochemical reference hole drilling presendy planned for ODP Leg 
130, February-March 1990. I believe that the most immediate potential result from this 
leg has nothing to do with geochemistry but with the remanent paleomagnetic vector 
orientations of the basalt samples and their implications for the early tectonic histcoy of 
the Pacific plate. You will recall that one of the results of Leg 32 was the suggestion 
that in die Late Jurassic/Eazly Cretaceous the Pacific plate of diat time was moving 
south, and that sometime during the Cretaceous this osotion switched to the northward 
motion that we have subsequently observed. Although diis suggestion was based only 
on remanent inclination information from basalts of DSDP 303,304, and 307, you will 
also recall that we had onboard a prototype hard nx± orientation device. This device 
consisted of a non-magnetic (Monel) drill collar, a damped compass capable of being 
photographed or otherwise recorded, and a scribing or scratching device just above die 
throat of the bit It didn't work very well on Leg 32. Potentially such a device could 
provide remanent declination information that, coupled with remanent inclination and 
the polarity of the sample, would yield a unique paleomagnetic pole location estimate 
for the Pacific plate at M16 time on BON-8 and M24 time on MAR-4 on ODP 130. 
These results could be compared to the inclination results of Leg 32, paleomagnetic 
seamount analyses (ranging back to "100 m.y.), skewness analysis of Ml-MlO 
(Larson and Chase, 1972), and skewness analysis of M10-M25 that I am now 
analyzing. 

This device could also be available for subsequent legs in the western Pacific 
(Shatskey Rise, Old Pacific, and Atolls and Guyots) and for odier areas. Such a device 
to solve ihii specific problem was also recommendni and en^hasized.by die USSAC 
Workshop on Paleomagnetic Reference Frames held in College Station in May 1988. I 
imagine that this technology exists in the oil industry and would not be difficuit or 
expensive to adapt to ODP drilling. The scientific remm on.such a device would be 
great, and as Jerty Winterer said at the workshop, "We've been asking for core 
orientation since 1967, why do we always have to go back to square one?" (add your 
own emphasis). 

RLLrcs 

Sincerely yours, 

Rogerii. Larson: 
Frofe^or of Marine Geophysics 

APPENDIX E 
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SUMMARY STATEMENT 

ODP HARD ROCK ORIENTATION CAPABILITIES 

Introduction 
The purpose of t h i s statement i s to c l a r i f y the ongoing 

question of OOP's current a b i l i t y and plans to provide magnetically 
oriented hard rock cores. I t i s unfortunate that t h i s question has 
become a source of confusion and disgrustlement on the part of the 
science community (as i s evidenced by Roger Larson's Dec. 5 l e t t e r 
to Ralph Moberly and Roger's quote from Jerry Winterer). I t i s 
c e r t a i n l y t i m e to l e t the s c i e n t i f i c comaunity know that the 
problem has been a f a i l u r e to properly communicate the accurate 
information and nature of the problems ODI' faced, no^ a case of 
non-response on the part of ODP to a reasonsJale science request for 
a technological c a p a b i l i t y . Also included i s an explanation and 
cost estimate f o r a short term a l t e r n a t i v e approach to hard rock 
orientation to be ready for presentation at the upcoming TEDCOM 
meeting i n College Station ( A p r i l 27-28) as s p e c i f i c a l l y requested 
by Moberly. This approach i s not recommended by ODP 
Operations/Engineering because i t i s considered not to be cost 
e f f e c t i v e nor i s i t expected to o f f e r a high probaUsility of 
achieving worthwhile s c i e n t i f i c r e s u l t s . 

Past History & Current State of the Art — -

In his l e t t e r to Moberly/ Roger Larson points out that DSDP 
t r i e d out a hard rock o r i e n t a t i o n system i n 1973, that such 
technology has existed i n the o i l industry for many years, and that 
i t "would not be d i f f i c u l t or expensive to adapt to ODP d r i l l i n g . " 
In these statements he concisely summarizes what i s probably the 
consensus opinion of the ODP science community. He i s quite 
correct about the DSDP experiment and the o i l industry c a p a b i l i t y . 
He i s quite mistaken about the ad a p t a b i l i t y of the technology to 
ODP. I t would not only be d i f f i c u l t to adapt to ODP, i t would be, 
at t h i s point, a f r u i t l e s s exercise. 

The industry standard technique for achieving oriented hard 
rock samples (mimicked in. the DSDP experiments) r e l i e s on s c r i b i n g 
a x i a l marks on the core pieces as they enter the core, barrel., 
Simultaneously, a multishot compass/camera (elsewhere i n the core 
barrel) records the azimuth d i r e c t i o n of the primary scriber everyr 
few seconds. Later c o r r e l a t i o n Is made between the scribe marks, 
the compass images: on the multishot f i l m , the master clock for 
timing the operation, and the depth of penetration of the 
d r i l l s t r i n g at incremental times during, the co r i n g i n t e r v a l . The 
mining industry achieves oriented hard rock cores using the 
scriber/multishot system mated to a wireline ret r i e v a b l e core 
barrel very s i m i l a r to ODP technology. The o i l industry equipment 
that, i s a v a i l a b l e off" the s h e l f i s "conventional", meaning that the 
core barrels are not wireline deployable and are^ retrieved by 
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tripping the entire d r i l l s t r i n g . I t should be noted that hard rock 
orientation i s not an "every day" procedure f o r the o i l industry 
since o i l and gas reserves are not normally associated with 
c r y s t a l l i n e rock l i t h o l o g i e s . 

The primary difference between the i n d u s t r i a l hard rock 
orientation c a p a b i l i t i e s and ODP's analogous s i t u a t i o n i s the 
a b i l i t y to achieve v i r t u a l l y 100% core recovery i n hard rock. 
Industry coring s p e c i a l i s t s are able to achieve 100% recovery often 
enough to net some meaningful results i n t h e i r orientation 
attempts. DSDP and ODP have ra r e l y achieved, near-100% core 
recovery i n hard rock except i n unpredictable, exceptional cases 
(the bottom of the gabbro hole d r i l l e d on Leg 118, for example.) 

The issue of 100% recovery i s fundamental to the e x i s t i n g 
technniogv fnf hard rock orientation. No technology now exists 
(ox iu-j- i^iic«. i.^dge, has ever been developed) to orient rock cjores 
without t h i s prerequisite. The o i l industry i s very well aware of 
t h i s ; witness the following quote: 

"Accurate depth correlations can be very d i f f i c u l t to achieve 
in cases where core recovery i s 90% or less As core loss 
increases, orientation data eventually becomes meaningless 
since no reasonaible c o r r e l a t i o n i s possible between core 
depths and surface-recorded depth." ̂  

The s i t u a t i o n i s a c t u a l l y worse than that. Not only can there 
be no reasonable depth c o r r e l a t i o n as recovery drops below 90%, 
there i s also no reasonable co r r e l a t i o n between scribed pieces of 
rock core and the Multishot pictures which provide the actual 
azimuth data, thus a l l of the orientation data derived becomes 
meaningless. 

DSDP attempted hard rock orientation on Legs 32 and 34. The 
pertinent excepts from the operations reports f o r those legs are 
attached. The experiments were ambitious but a l i t t l e naive since 
even i f the hardware problems described had not occurred the 
results s t i l l would have been dependent on 100% recovery whenever 
the orien t a t i o n system was used. This was an i i n r e a l i s t i c 
expectation as the recovery s t a t i s t i c s of. the two cruises 
eventually proved. 

The. next obvious question i s : why can industry achieve 100% 
recovery i n hard, rock- (at least, for a portion of the time) while 
ODP e s s e n t i a l l y cannot? There are many reasons f o r t h i s difference 
but the two most s i g n i f i c a n t are the types of b i t s used and the 
s t a b i l i t y of the b i t and .bottomhole assembly while the coring, 
process takes place. Both the o i l and mining, industries, do t h e i r 
coring using diamond core b i t s working from e i t h e r stzLble r i g s 
(land or fixed offshore platforms) or from f l o a t i n g platforms i n 
shallow water ( r e l a t i v e to ODP typical, depths) where the heave 

^ B l e a k l y , D.C'. ,. e t a l , " C o n t r o l l i n g E r r o r s M i n i m i z e s R i s k , 
and Cost i n Core O r i e n t a t i o n , " O i l &.- Gas J o u r n a l . Dec.. 2, 1985. 
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compensation problem i s g r e a t l y minimized. The number of 
o r g a n i z a t i o n s , worldwide, t h a t attempt to r o u t i n e l y core hard rock 
from a f l o a t i n g p l a t f o r m u s i n g r o l l e r cone b i t s can l i t e r a l l y be 
counted on one hand. None o f these o r g a n i z a t i o n s has the a b i l i t y 
to o r i e n t hard rock c o r e s , e i t h e r . A r o l l e r cone b i t , under even 
i d e a l c o n d i t i o n s , produces an i r r e g u l a r l y c u t , r o u g h l y c y l i n d r i c a l 
core which i s p o o r l y s u i t e d t o s c r i b i n g f o r o r i e n t a t i o n r e f e r e n c e . 
Worse s t i l l , the core r e c o v e r y percentage problem i s d i r e c t l y a 
r e s u l t of u s i n g r o l l e r cone core b i t s . 

So why not use diamond core b i t s f o r a c h i e v i n g ODP o r i e n t e d 
hard rock cores? Because repeated experiments have f a i l e d t o 
demonstrate t h a t they can be made to work a t ODP o p e r a t i n g depths, 
w i t h ODP d r i l l s t r i n g technology and ODP heave compensation 
c a p a b i l i t i e s . The same was t r u e d u r i n g DSDP. Diamond core b i t s 
have been attempted as e a r l y as DSDP Leg 1 and as r e c e n t l y as ODP 
Leg 111. The reason tney '-^e no. used by ODP, d e s p i t e c o n t i n u e d 
advances by the diamond b i t manufacturers, i s t h a t the success r a t e 
i n terms of core recovery and b i t l i f e has never come c l o s e to 
j u s t i f y i n g t h e i r expense, which i s from t h r e e to t e n times the c o s t 
of a comparable, more durable and r e l i a b l e r o l l e r cone b i t s . In 
f a c t i f both were a v a i l a b l e at the same p r i c e the r o l l e r cone b i t s 
would be c o n s i d e r e d s i g n i f i c a n t l y more d e s i r e a b l e . Most of the 
DSDP/ODF experiments with l a r g e diamond b i t s have r e s u l t e d i n 
performance f a r below e x p e c t a t i o n s and premature p i p e round t r i p s 
f o r replacement of d u l l b i t s . 

ODP Plans and A l t e r n a t i v e s 

There are t h r e e approaches to the problem of a c h i e v i n g a 
v i a b l e hard rock o r i e n t a t i o n c a p a b i l i t y a v a i l a b l e t o ODP, the l a s t 
two of which are c u r r e n t l y under development. 

1. A near-term s o l u t i o n u s i n g a m o d i f i c a t i o n of o i l f i e l d 
t echnology c o u l d be adopted s p e c i f i c a l l y to s a t i s f y a 
r e q u e s t f o r p r o v i d i n g the c a p a b i l i t y on the Geochemical 
Reference Leg. T h i s approach would be expected to have 
a v e r y low p r o b a b i l i t y of success ( l e s s than 20%) and i s 
not recommended by ODP Development E n g i n e e r i n g department 
al t h o u g h i t i s f e a s i b l e . The c o s t would be 2ibout $120K. 
(See d e t a i l s below). 

2. The most a p p r o p r i a t e s o l u t i o n i s to wait, u n t i l the 
Dieuflond C o r i n g System i s developed to the p o i n t of common 
usage. Near 100% r e c o v e r y i n hard rock i s a reasonable 

. e x p e c t a t i o n of the DCS , under good circumstances," 
p a r t i c u l a r l y i f the; formation i s not h i g h l y f r a c t u r e d . 
The o f f - t h e - s h e l f o r i e n t a t i o n technology a v a i l a b l e from 
the mining i n d u s t r y c o u l d then be r e a d i l y adapted to ODP 
o p e r a t i o n s . T h i s would-, o f course, e n t a i l some 
a d d i t i o n a l expense s i n c e a l l hardware i n the v i c i n i t y , of 
the M u l t i s h o t compass would be have to be non-magnetic 
m a t e r i a l s in. p l a c e of the s t e e l p a r t s normally used. 
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3. An development p r o j e c t b e i ng pursued p r e s e n t l y by ODP 
may u l t i m a t e l y s o l v e the hard rock o r i e n t a t i o n p u z z l e . 
The system i s known as the Sonic Core Monitor (SCM). I t 
uses a small s o n i c t r a n s d u c e r mounted i n s i d e the c o r e 
b a r r e l to c o n t i n u o u s l y monitor the i n g r e s s of core as the 
c o r i n g process proceeds. T h i s device w i l l r e c o r d the 
core entry over time and p r o v i d e the data r e q u i r e d to 
i d e n t i f y the exact l o c a t i o n s o f any l o s t c ore, thus 
f i l l i n g i n the gaps i n the i n f o r m a t i o n c h a i n caused by 
less-than-100% r e c o v e r y and making a " c o n v e n t i o n a l " hard 
rock c o r i n g system v i a b l e f o r ODP o p e r a t i o n s . The SCM 
system was on board f o r Leg 12AE but was not t e s t e d 
downhole. I t i s c u r r e n t l y c o n f i g u r e d to mate w i t h the 
XCB c o r i n g system, but, i f proven e f f e c t i v e on Leg 126, 
c o u l d be adapted to the Rotary C o r i n g (RCB) system i n 
order tn m?te wit h an o r i e n t a t i o n system f o r hard rock. 

Note: P r i o r to the w r i t i n g of t h i s statement the funds 
f o r the Sonic Core Monitor development work were d e l e t e d 
from the ODP FY'90 budget on the b a s i s o f i d e n t i f i e d 
s c i e n t i f i c p r i o r i t i e s . T h i s w i l l c e r t a i n l y d e l a y 
development of t h i s technology as a means to help achieve 
hard rock core o r i e n t a t i o n . 

What Can be Provided i n Time f o r the Geochemical Reference Leg? 

fts^uffl^ing"" t"hat the Geochemical Reference Leg i s scheduled as 
Leg 129 ( s t a r t i n g i n October 1989) the time between a go-ahead 
d e c i s i o n and .shipping d e a d l i n e s f o r the Leg would l i m i t the c h o i c e 
of hard rock o r i e n t a t i o n systems to two p o s s i b i l i t i e s . 

One would be a d a p t a t i o n o f the Sonic Core monitor system to 
an RCB system s e t up f o r hard rock o r i e n t a t i o n . T h i s would r e q u i r e 
an expenditure of about $7SK p l u s s i g n i f i c a n t realignment of ODP 
t e c h n i c a l p r i o r i t i e s ( i t i s not c u r r e n t l y planned to adapt the SCM 
to the RCB system u n t i l i t shows s i g n i f i c a n t m e r i t using the XCB 
as the t e s t bed.) T h i s approach f o r the Geochemical Reference Leg 
would r e l y on complete p r o t o t y p e success i n t e s t i n g the SCM on Leg 
12 6. I t a l s o assumes t h a t a non^magnetic RCB system can. be 
produced (using some paxts: retained, from DSDP) i n c l u d i n g a l l new, 
non-magnetic, components f o r the SCM system. I t a l s o assumes t h a t 
the M u l t i s h o t pressure case and SCM system can a l l c o e x i s t i n s i d e 
the s p e c i a l RCB core b a r r e l and s t i l l l e a v e enough.space- f o r a 
meaningful l e n g t h of core. A- reasonable guess would be? that space 
f o r the core i t s e l f would be. l i m i t e d to 3^5m, compared, to, a normal 
9.5m.. A l l of the above i s f e a s i b l e but r e q u i r e s a number of 
separate events to "go j u s t r i g h t " f o r the f i n a l package to be 
ready and o p e r a t i o n a l f o r Leg 129. 
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The second p o s s i b i l i t y f o r near-term p r o v i s i o n of o r i e n t e d 
hard rock core i s the h y b r i d approach mentioned above. T h i s would 
c o n s i s t of the f o l l o w i n g : 

Buy s e v e r a l l a r g e diameter diamond c o r e b i t s (9-7/8" x 
2-3-8'«) . 
Produce the non-magnetic RBC system ( d e s c r i b e d above i n 
c o n j u n c t i o n w i t h the SCM adaptation.) 
P l a n on s e l e c t e d r e e n t r i e s w i t h the r e q u i r e d s p e c i a l 
bottomhole assembly i n t o a r e e n t r y h o l e p r e v i o u s l y 
d r i l l e d t o hard rock w i t h r o l l e r cone b i t s ( i n d i v i d u a l 
diamond b i t s w i l l not cope w i t h sediments, p o s s i b l e 
c h e r t , AND hard rock) 
Expect to take v e r y s h o r t cores ( 1 - 2 meters long) i n 
o r d e r to stand any chance o f a c h i e v i n g near-100% 
r e c o v e r y . 

The a n t i c i p a t e d c o s t f o r t h i s o p t i o n i s about $120K. I t c o u l d 
be ready f o r Leg 129 (assuming a May 1st go-ahead) but would not 
l i k e l y l e a v e time i n the development and procurement c y c l e f o r l a n d 
t e s t i n g . E x t r a r i g time on the c r u i s e , above and beyond normal 
c o r i n g requirements, would i n c l u d e the time r e q u i r e d to do a 
r e e n t r y c o n e / c a s i n g emplacement, more-frequent-than-normal 
r e e n t r i e s , e x t r a BHA make-ups, and e x t r a w i r e l i n e t r i p s r e q u i r e d 
by abnormally s h o r t core advances. T h i s approach i s not 
recommended and i s p r o v i d e d to o u t l i n e the magnitude o f the problem 
so t h a t a p r o p e r v a l u e judgement can be made i n the t r a d e o f f 
between time, money and p o t e n t i a l s c i e n t i f i c r e s u l t s . 
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LOGGING CAPABILITY IN BOREHOLES 

OF DIFFERENT DIAMETERS 

Tool 
! 
i 

Tool 
Diameter 

Slimhole 
C a p a b i l i t y 

Loggable Hole Diameter 

(inches) Uh" 4" 

Phasor I n d u c t i o n ' I No X X 

Dual Induction Yes X X X 

Dual L a t e r o l o g Yes X X • 

HEL Dual L a t e r o l o g Yes X X X X 

Mi c r o l o g . 1 No X X 

Dipmeter No X X 

FMS No X X 

Induced P o l a r i z a t i o n ? X X X X 

F u l l Waveform Sonic No X X 
• 

• 

HEL. V e l o c i t y Yes X X X 

Slimhole V e l o c i t y Yes. X X X X, • 

Thermal/Epithennal 
Neutron P o r o s i t y No X X 

HEL P o r o s i t y Yes X X. X 

Slimhole- P o r o s i t y Yes • X,' 
-

X X X 
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Lithodensicy ^1 No X X 

HEL Lichodensi.ty ^1 Yes X X X 

Slirahole Density Yes X X X X 

Induced Gamma 
Spe c t r a l (GST) 

No X X 

i 

Aluminium A c t i v a t i o n 3 5 ^ 8 Mo X X 1 
i 
1 
1 

Natural Gamma 
Spe c t r a l (NGT) 

No X X 
1 

1 
1 
t Natural Gamma Yes X X 1 

Borehole Televiewer Yes X X 
i 
1 

1 
i 

Slimhole BHTV 4^ Yes X X X 
; 

X 

Borehole Gravimeter No X X 

Magnetometer 3 i X X 

D r i l l . - s t r i n g Packer ^1 Yes X X X X 

W i r e l i n e Packer No X 
• 

Borehole F l u i d Sampler Yes X X X X 
• 

Packed-off; F l u i d Sampler No x: x: i 

VSP M u l t i - s h u t t l e 3-coraponent No X" X j 

VSP Single 3-component No X X i 

VSP S i n g l e v e r t i c a l component No. X X 
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^*««fi/nst«weo7 
MEETING OF JOIDES OOVNHOLE MEASUREMENTS FANEL" 

Scripps I n s t i t u t i o n of Oceanography 
La J o l l a , C a l i f o r n i a 

23-24 May 1989 

EXECUTIVE SUMMARY 

1. A major t h r u s t of t h i s meeting was to develop a proposed 
logging programme f o r CEPAC. The CEPDPG Chairman attended as a 
guest. 

2. S p e c i f i c recommendations were formulated i n connection w i t h the 
l o g g i n g programmes f o r Legs 129 and 130. 

[DMF Recommendations 89/9. 89/10] 

3. Logging surveys were i d e n t i f i e d and proposed f o r the f o l l o w i n g 
CEPAC programmes which have not yet been s t r u c t u r e d i n t o Legs: 
Cascadia a c c r e t i o n a r y prism, C h i l e t r i p l e j u n c t i o n , Neogene 
palaeoceanography i n eastern e q u a t o r i a l P a c i f i c , lower c r u s t a l 
p e n e t r a t i o n of l a y e r 3 at 504 B, EPR bare rock d r i l l i n g , and 
hydrothermal processes at sedimented ridge c r e s t s . 

4. Panel noted that s t r e s s - d i r e c t i o n measurements appear to have 
been overlooked i n the C h i l e t r i p l e j u n c t i o n programme and 
wished to a l e r t CEPDPG to t h i s apparent omission. 

5. Panel concurred that long-term s e a l i n g should be e f f e c t e d a f t e r 
f u r t h e r d r i l l i n g at 504 B wi t h subsequent i n - h o l e experiments 
d i r e c t e d at temperature and f l u i d flow. 

6. . CEPAC programme contains s e v e r a l hostile-environment s i t e s . 
These r.equire urgent a c t i o n to increase the p r o b a b i l i t y of 
success i n 1991. The key logging is s u e i s one of hi g h 
temperatures i n slimhole environments. 

7. " H o s t i l e environment d r i l l i n g programmes should be staggered to 
al l o w time f o r lessons l e a r n t to be inc o r p o r a t e d i n t o 
subsequent Legs." 

[DMF Recommendation 89/111 

8. The r e v i s e d WPAC schedule has Nankai as Leg 131. S u b s t a n t i a l 
changes to the d r i l l i n g and logging programmes have emerged 
from the pre-cmiise meeting. I t was noted t h a t these changes 
had impacted on the o r i g i n a l thrvist to o b t a i n i n - s i t u 
p r o p e r t i e s . More g e n e r a l l y , the v a s t amount o f time spent by 
DMP i n d i s c u s s i n g Nankai had been rendered p a r t l y i r r e l e v a n t . 
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9. "Because of the importance of the N a v l d r i l l to the deployment 
of the geoprops probe during Leg 131, the N a v l d r i l l be modified 
to overcome o p e r a t i o n a l problems p r i o r to Leg 130 when i t 
should be test e d a t sea." 

[DMF Recofflaendation 89/12] 

10. High temperature (slimhole) logging i s the most important 
t e c h n i c a l issue c u r r e n t l y f a c i n g the Panel. This issue can be 
addressed through two scenarios: 

( i ) a short-term scenario whereby e x i s t i n g technology i s 
i d e n t i f i e d , evaluated, and accessed: 

( i i ) a long-term scenario whereby s h o r t f a l l s i n t h i s 
technology are i d e n t i f i e d and r e c t i f i e d through i n t e r -
programme funding. 

The p r e v i o u s l y proposed incerprogramme workshop on high-
temperature slimhole t o o l s c o n s t i t u t e s a p o t e n t i a l bridgehead 
between these two sce n a r i o s . This workshop concept has been, 
supported by TEDCOM. 

11. Recognising that some f u l l - t i m e a c t i v i t y i s needed i f OPD i s to 
prepare f o r high-temperature logging w i t h i n 18 months, the 
f o l l o w i n g recommendation was formulated. 

"In view of the t e c h n i c a l complexity and cost o f high-
temperature logging operations, an experienced engineering 
s c i e n t i s t be dedicated f u l l time to ev a l u a t i n g the status of 
o f f - t h e - s h e l f high-temperature logging technology f o r p o s s i b l e 
f u t u r e deployment i n ODP. Because of time l i m i t a t i o n s t h i s 
a c t i v i t y needs to be completed w i t h i n a six-month p e r i o d 
commencing as soon as p o s s i b l e . The d e l i v e r a b l e would be 
t e c h n i c a l advice to ODP on what i s achievable w i t h current 
technology at d i f f e r e n t temperatures and f o r d i f f e r e n t hole 
diameters. DMF considers t h i s s t r a t e g y to be the most cost 
e f f e c t i v e i n the short term, and one which would optimise the 
chances of success." 

[DM? Recommendation 89/13] 

12. The DMP g u i d e l i n e s f o r monitoring the development of t h i r d 
p a r t y t o o l s are i n pl a c e . Both the w i r e l i n e packer and the 
geoprops probe need to have their-development timetables 
advanced. Both tools: are being developed, by TAM, Inc. 

13. A workshop on l o g data' q x i a l i t y was co-convened by Worthington 
and Wilkeris w i t h JOI support i n Washington DG on 13-14 A p r i l 
1989. The workshop was attended by former JOIDES logging 
s c i e n t i s t s and c o n t r a c t o r r e p r e s e n t a t i v e s . Twenty 
recommendations were formulated to improve shipboard logging 
p r a c t i c e s . DMF. w i l l monitor progress i n b r i n g i n g these 
recommendations to f r u i t i o n . 
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14. Two thematic or s y n t h e s i s p u b l i c a t i o n s on the r o l e of downhole 
measurements i n ODP are i n press. These are a thematic JGR 
volume, based on a poster s e s s i o n at the December 1988 AGU 
meeting, and a multi-authored paper on " S c i e n t i f i c a p p l i c a t i o n s 
of downhole measurements i n the ocean b a s i n s " i n the j o u r n a l 
Basin Research. A f u r t h e r p o s s i b i l i t y i s provided by the 
logging component of the Geochemistry Workshop proposed by 
Kastner e t a l . 

15. The recommendations formulated by the DMP subgroup on shipboard 
p h y s i c a l p r o p e r t i e s measurements, which met i n August 1987, 
have not been input to the new Shipboard Measurements Panel 
(SMP). SMP a l s o seem unaware of the DMP p o l i c y on VSP, i . e . 
that VSP should not be c a r r i e d out r o u t i n e l y . DMP Chairman 
proposes to attend the next SMP meeting to provide the 
appropriate input. The p o s s i b i l i t y of a j o i n t DMP/SMP meeting 
i n 1990 should be explored. 

16. The next DMP meeting i s scheduled f o r 11-12 September 1989 i n 
ERG, V i l l i n g e r to host. The subsequent meeting i s scheduled 
f o r 16-17 January 1990 i n College S t a t i o n . 

Paul F. Worthington 

7th June 1989 
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MEETING OF JOIDES DOWNHOLE MEASUREMENTS PANEL 

Scripps Institution of Oceanography 
La Jolla, California 

23 - 24 May 1989 

MINUTES 

Present 

Chairman: 

Members: 

P F Worthington (UK) 

B Carson (USA) 
J Gieskes (USA) 
E Howell (USA) 
M Hutchinson (USA) 
D K a r i g (USA) 
P Lysne (USA) 
R Morin (USA) 
C Sondergeld (USA) 
R Wilkens (USA) 
J P Foucher (France) 
H K i n o s h i t a (Japan) 
H V i l l i n g e r (FRG) 

L i a i s o n s : 

Guest: 

Absent: 

D Cowan (PCOM) 
A F i s h e r (TAMU) 
X Golovchenko (LOGO) 
R J a r r a r d (LOGO) 

D Rea (CEPDPG) 

S B e l l (Canada/Australia) 
0 Stephansson (ESF) 
K Becker (LITHP) 
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Welcome and Introductory Remarks 

The meeting was c a l l e d to order a t 8.30 am. The Chairman welcomed DMP 
Members, L i a i s o n s and Guest, e s p e c i a l l y those at t e n d i n g f o r the f i r s t 
time as members (Foucher, Hutchinson, Morin), as l i a i s o n s (Cowan, 
Fi s h e r ) or as a guest (Rea). The major t h r u s t o f t h i s meeting was to 
develop a p r e l i m i n a r y logging programme f o r CEPAC as an input to the 
fo r m u l a t i o n of a l e g s t r u c t u r e . 

Review of Agenda and Revisions 

The p r e c i r c u l a t e d agenda was adopted as a working document f o r the 
meeting without m o d i f i c a t i o n . 

Minutes of Previous DMP MeetinR. HIG. 16 - 18 January 1989 

The minutes were adopted without m o d i f i c a t i o n . The Chairman signed 
the master copy f o r ODP records. 

PCOM Report 

Cowan reported on the PCOM meeting h e l d i n Oslo during the p e r i o d 2 -
4 May 1989. PCOM responses to DMP Recommendations 89/1 - 89/8 were as 
f o l l o w s : 

Rec. No. 

89/1 

89/2 

89/3 

89/4 

89/5. 

89/6 

89/7 

89/8 

D e s c r i p t i o n 

G u i d e l i n e s f o r monitoring 
t h i r d p a r t y t o o l s 

Nankai l e g d e f e r r a l 

S i t e NKT2 to be given 
p r i o r i t y during Nankai 

M o d i f i e d logging 
programme. Leg 130 

Mo d i f i e d logging 
programme, Leg 131 

Mo d i f i e d logging 
programme. Leg 133 

R e c i p r o c a l guest 
arrangements between DMP 
and d e t a i l e d planning groups 

Workshop on high-temperature, 
s l i m h o l e logging 

PCOM Response 

Approved 

Deferred to March 
1990 

PCOM d i d not discuss 
NKT2 vs NKTl 

Leg has been dropped 

Not discussed a t t h i s 
stage 

Not discussed a t t h i s 
stage 

I n d i v i d u a l guest 
arrangement w i l l . be. 
entertained as 
s p e c i f i c proposals 

No comment beyond 
need, to take 
advantage ofi work 
already done a t 
Sandia 
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PCOM changed the d r i l l i n g schedule f o r FY90: 

Leg 129 
Leg 130 
Leg 131 
Leg 132 
Leg 133 
Leg 134 
Leg 135 

Old P a c i f i c 
Ontong Java 
Nankai 
Engineering 
N E A u s t r a l i a 
Vanuatu 
Lau Basin 

Then the ship w i l l move to E P a c i f i c . 

Calendar-year 1991 programme to be chosen from: 

Cascadia a c c r e t i o n . EFR, 504B, sedimented r i d g e s , C h i l e 
t r i p l e j u n c t i o n , E P a c i f i c Neogene. 

Remaining P a c i f i c programmes w i l l compete w i t h proposals i n any ocean 

PCOM has changed i t s p u b l i c a t i o n s p o l i c y to a l l o w e a r l i e r p u b l i c a t i o n 
i n the open l i t e r a t u r e . 

PCOM i d e n t i f i e d the i m p l i c a t i o n s of a 4" or 5" diameter sc e n a r i o f o r 
the Diamond Coring System (DCS). At 4" the co s t o f logging t o o l 
development increases, a t 5" the cost of us i n g DCS increases. The 
s i t u a t i o n i s compounded by the need to d r i l l and l o g i n 
temperature environments 

4. CE;?AC PlanninR 

high-

o l d e s t ocean. 

C o n s i d e r a t i o n of CEPAC programmes was re-ordered to conform to the new 
schedule proposed by PCOM. I n i t i a l l y , c o n s i d e r a t i o n was given to 
those l e g s already i n p l a c e . 

( i ) Le« 129 Old P a c i f i c 

( v i i i ) S c i e n t i f i c Objectives 

Palaeoceanography and palaeoenvironments of the 

Petrology of oceanic l i t h o s p h e r e . 

C a l i b r a t i o n o f the o l d e s t magnetic iinomalies. 

Nature and h i s t o r y of the< Cretaceous v o l c a n i c episodes 

Pre • 70 Ma p l a t e motions. 

Relevant Db̂ ? Thematjc Thyusts 

C r u s t a l composition and s t r u c t u r e 
I n t r a p l a t e s t r e s s 
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Logging Programme 

This l e g to some extent encompasses the geochemical reference 
o b j e c t i v e s s i n c e the Geochemical Reference Leg as such has now 
been dropped. 

DMP Recommendation 89/9 

"The f o l l o w i n g programme of downhole measurements be c a r r i e d 
out during Leg 129, Old P a c i f i c : 

S i t e s PIG 1-3 Standard logging s u i t e (excluding EMS) 
Magnetometer/susceptibility 

S i t e PIG-4 Standard logging s u i t e ( i n c l u d i n g FMS) 
Packer/wireline packer 
BHTV 

*Magne tome t e r / s u s c e p t i b i l i t y 
Dual l a t e r o l o g 
Bames/Uyeda t o o l (WSTP) i n sediments 

S i t e PIG-4 (or EMB-2) should not be the l a s t one d r i l l e d so 
that the very important programme of downhole measurements i s 
not jeopardised by the shortage of time. This aspect i s 
p a r t i c u l a r l y important as t h i s s i t e i s a l s o s e r v i n g as a 
geochemical reference s i t e . " 

*This l e g should seek to deploy the French h i g h - r e s o l u t i o n 
magnetometer, developed by a consortium i n c l u d i n g Schlumberger 
and T o t a l , which has been t e s t e d i n the P a r i s Basin and i s to 
be used i n the North Sea i n 1990. The t o o l i s 9 cm i n 
diameter and 5 cm long. This diameter i s on the b o r d e r l i n e 
f o r ODP use without m o d i f i c a t i o n Panel wishes to know about 
( i ) the v e r t i c a l r e s o l u t i o n of the t o o l and ( i i ) the route to 
be followed i n arranging i t s a v a i l a b i l i t y f o r ODP. J P 
Foucher w i l l i n v e s t i g a t e . 

[ACTION : FOUCHER] 

( i i ) Leg 130 Ontong-Java Plat e a u 

S c i e n t i f i c Objectives 

Depth tr a n s e c t f o r h i g h - r e s o l u t i o n Neogene palaeoceanography 
and palaeoclimatology. 

Palaeogene and Mesozoic palaeoceanography, palaeoclimatology, 
and g l o b a l anoxic events. 

Age, nature and p a l a e o l a t i t u d e of basement. 
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Relevant DMP Thematic Thrusts 

C i n i s t a l composition and structiure 
I n t r a p l a t e s t r e s s 
Sediment c y c l i c i t y 

I^oggipg Progpamqe 

DMP Recommendation 89/5 made p r o v i s i o n f o r running a shear 
wave sonic t o o l . This w i l l not be a v a i l a b l e . An a l t e r n a t i v e 
might be the ARCO t o o l . ARCO i s seeking to l i c e n s e i t s shear 
wave sonic t o o l to a s e r v i c e company. U n t i l t h i s has been 
done, ARCO w i l l not e n t e r t a i n an approach f o r the use of the 
t o o l . With these developments DMP Recommendation 89/5 f a l l s 
away and i s superseded by the f o l l o w i n g . 

DMP Recommendation 89/10 

"The f o l l o w i n g programme of downhole measurements be c a r r i e d 
out during Leg 130, Ontong-Java P l a t e a u : 

S i t e s OJ-7, OJ-12, OJ-14 
Standard logging s u i t e ( i n c l u d i n g FMS) 

Re-entry s i t e : 
Standard logging s u i t e ( i n c l u d i n g FMS) 
BHTV 

The Geoprops Probe should be t e s t e d a t the re-entry s i t e . 
This would enhance the chances o f a s u c c e s s f u l deployment a t 
Nankai. Pore f l u i d samples would c o n t r i b u t e to the o b j e c t i v e s 
o f Leg 130, i n any case." 

( i i i ) Lea 132 Engineering Leg 

Primary purpose i s to t e s t the DCS over d i f f i c u l t l i t h o l o g i e s , 
e.g. c h a l k / c h e r t sequences, and a t barerock s i t e s . A t present 
no logging i s planned f o r the next engineering |leg. I t i s 
o f t e n more appropriate to t e s t l o g g i n g t o o l s during the course 
of s c i e n t i f i c d r i l l i n g . 

( i v ) Cascadia A c c r e t i o n a r y Prism 

S c i e n t i f i c Objectives: 

Oregon Margin : present and past f l u i d e x p u l s i o n processes, 
pathways, and e f f e c t s i n the s e v e r a l s t r u c t u r a l and 
s t r a t i g r a p h i c s e t t i n g s . ; chemistry, sources and d i a g e n e t i c 
e f f e c t s o f the f l u i d s . 

Vancouver Margin : deformation a t the l e a d i n g edge o f the' 
decollement, geology and. p h y s i c a l p r o p e r t i e s of the m a t e r i a l s 
inv o l v e d , f l o w of heat and f l u i d s , long-term observatories.. 
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Relevant DMP Thematic Thrusts 

I n t r a p l a t e s t r e s s 
Long-term monitoring 
Hydrogeology 

IjOgRiPR ProffraiTiTUR 

Nankai r e s u l t s are l i k e l y to guide the planning of t h i s 
programme. Key issues are p h y s i c a l p r o p e r t i e s and f l u i d 
c h a r a c t e r i s t i c s . 

Each hole: 

Standard l o g g i n g s u i t e ( i n c l u d i n g (FMS) 
Geoprops Probe every 30m to base of XCB (or w i r e l i n e packer 
every 60m) 
LAST every 30m i n s o f t sediments 
WSTP every 30m i n upper sediments 
Rotable packer (3 - 4 deployments/lOOOm) 
Multichannel s o n i c (shear source) or Schlumberger a r r a y d i p o l e 
t o o l 
Deeper holes: OR-1, V I - l , VI-2 

A d d i t i o n a l measurements: 

VSP 
BHTV 
Rotable packer ( 3 - 4 deployments/lOOOm) 

(v) C h i l e T r i p l e J u n c t i o n 

S c i e n t i f i c O bjectives 

I n v e s t i g a t e subsidence, deformation, volcanism and 
metamorphlsm w i t h i n the c o l l i s i o n zone. 

I n v e s t i g a t e the process, o f o p h i o l i t e emplacement a t Tai t a o 
Ridge. 

I n v e s t i g a t e the process, of " r e b u i l d i n g " o f the margin a f t e r 
the t r i p l e j u n c t i o n passes northward. 

Relevant DMF Thematjc Thrusts 

I n t r a p l a t e s t r e s s 
Hydrogeology 
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LoRRi,i>R Programme 

Sites TJ-1 , TJ-4 , TJ-5 ; 

Standard logging suite (including FMS) 
Wireline packer 
Geoprops probe 
WSTP 

Site TJ-7 ; 

Standard logging suite (including FMS) 

Sites TJ-2 and TJ-3; 

Standard logging suite (including FMS) 

There is a possibility of high temperatures at these sites. 
ODP needs to think seriously about high temperature tools. If 
FMS cannot be run because of temperature considerations, BHTV 
should be run. High-temperature cable or cableheads w i l l need 
to be available. 

DMF Consensus 

Panel noted that stress-direction measurements appear to have 
been overlooked in the Chile Triple Junction programme and 
wish to alert CEPDPG to this apparent omission. 

Sites TJ-8, TJ-9, TJ-10; 

These three sites have recently been proposed to study how the 
continental margin develops. In the absence of further 
information, the logging programme should be the same as that 
for sites TJ-1 et seq. 

(vi) Neoeene Palaeoceanographv - Eastern Equatorial Pacific 

Scientific Obiectives 

Evolution of equatorial circulation of ocean and atmosphere. 

Hemispherical symmetry/asymmetry of oceanic and atmospheric 
changes. 

Miocene and-Pliocene va r i a b i l i t y i n contrast to the 
Pleistocene. 

Circulation before and after closing of Panamanian Seaway. 

Effects, of the above on the history of biological 
productivity. 
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Relevant DMP Thematic Thrusts 

Intraplate stress 
Sediment c y c l i c i t y 

Logging at a l l sites, regardless of depth. 

Standard logging suite (including FMS) 

The stress aspects of this programme require that the BHTV be 
run at sites WEQ-4, EEQ-3, EEQ-4. 

The possibility of deploying LAST should be explored. 

(vli) Lower Crust - Penetration of Laver 3 at 504B 

Scientl,fic Objectives 

Physical, chemical, seismic, magnetic and hydrological nature 
of Oceanic Layer 3. 

Dyke to gabbro transition 

Relevant DMP Thematic Thrusts 

Crustal composition and structure 
Hydrogeology 

Looping Proeramme (assuming 5" hole or greater) 

Entire hole (pre-existing and new sections): 

Geochemical string 
FMS 
Wireline packer 
Temperature tool 

Magnetometer/susceptibility (high sensitivity tool) 

New hole only ; 
Seismic stratigraphic string 
Packer 
BHTV (200 m of overlap into pre-existing hole) 
Dual laterolog 

Good temperature logs and water samples are needed before the 
Junk is. cleared from: 504B. 

Estimated bottom hole temperature in pre-existing hole is 
leCC; at base of-new hole (2000 m) i t w i l l be about 190»C. 
This raises a question concerning the temperature range of the 
above tool's. 
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This logging programme asstmes at least a 5-inch hole. It 
would be regrettable i f S04B had to be re-accessed with a 
primitive logging suite as would be necessitated i f the DCS 
were to be used for hole deepening. 

Permeability can be evaluated through flowmeter injection. A 
spinner flowmeter would have to be included i n the logging 
programme. Before making a f i n a l decision. Panel asked i f a 
typical data scenario could be prepared with indications of 
ranges of permeability and corresponding accuracies and 
precisions. 

[ACTION : MORIN] 

The question was raised of sealing the hole after d r i l l i n g to 
minimize downflow and thereby Co recover subsequently better 
fluids and temperature. For the same reason i t is desirable 
to isolate the bottom of the hole. The fe a s i b i l i t y of this 
proposal should be established. 

[ACTION : FISHER] 

DMP Consensus 

Long-term sealing should be effected after further d r i l l i n g at 
304B with subsequent in-hole experiments directed at 
temperature and f l u i d flow. 

( v i i i ) EPR Bare Rock DyillinK 

Scj,entifj,c Objectives 

Definition of water-rock reaction zone above the axial magma 
chamber. 

Physiochemistry of earliest phase of hydrothermal alteration. 

Physical nature of geophysical horizons. 

Spatial and temporal va r i a b i l i t y of magma composition. 

Physical and compositional nature of zero-age crust. 

Long-term experiments to determine temporal variations in the 
physical state of the cnist and. the chemistry of circulating 
fluids. 

Relevant DMP Thematic Thrusts 

Crustal structure and composition 
Intraplate stress 
Long-term monitoring 
Hydrogeology 
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LogsinR Programme 

With no temperature and diameter limitations; 

Standard logging suite (including FMS) 
BHTV 
Wireline packer 
Packer 
Temperature 
Magnetometer/susceptibility 
VSP 

In reality, temperatures of up to 400''C are expected. Unless 
hole cooling experiments are successful, high-temperature 
tools w i l l be needed. A possibility would be to run 
Schlumberger hostile environment logging (HEL) tools but only 
to intermediate depths. Target must be to get as close to the 
above suite as possible taking account of the expected 
temperatures and with the possibility of a 4-inch hole. 

(ix) Hvdrothermal Processes at Sedlmented Rldce Crests 

Scientific Objectives 

3D characterization of f l u i d flow and geochemical fluxes 
within a sediment-dominated hydrothermal system. 

Geophysical properties of crust formed at a sedlmented ridge 
crest. 

Relevant DMP Thematic Thrusts 

As for EPR 

Standard logging suite (FMS in sediments only) 
BHTV (in basalts) 
WSTP 
Geoprops probe 
Wireline packer 
Temperature 
VSP 
Magnetometer/susceptibility 
Induced polarization 

Temperatures of up to 400"'C are expected. Similar comments as 
for EPR except that. 4-inch diameter hole is less l i k e l y . 

The. times necessary to effect the logging programmes of Items 
5(iv) - 5(ix) should be. calculated as an input'to the 
formulation of a leg structure. 

[ACTION : JARRARD] 
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The hostile environment programmes require urgent action to 
increase the probability of success i n 1991. This w i l l 
necessitate expenditure, a trimming of ambitions, and rapid 
progress up a learning curve. The key logging issue is one of 
high temperatures i n slimhole environments. 

DMP Recommendation 89/11 

"Hostile environment d r i l l i n g programmes should be staggered 
to allow time for lessons learnt to be incorporated into 
subsequent legs." 

5. Liaison Reports 

(i) Technology and Engineering Development Committee 

The Chairman reported on the TEDCOM meeting held at ODP/TAMU, 
College Station, on 27-28 April 1989 (Annexure I). 

Key points were: 

- the DCS concept was not proven on Leg 124E, only 20 m of 
core being recovered; 

the Navidrill had five mechanical failures out of nine 
deployments; the geoprops probe is dependent upon a 
functioning Navidrill; 

TEDCOM supported the idea of an interprogramme workshop to 
progress high-temperature logging developments as a basis 
for s c i e n t i f i c work i n the 'Nineties; 

- newly formed Shipboard Measurements Panel was not aware of 
recommendations on physical properties measurement by the 
DMP subgroup which met in August 1987. SMP Chairman 
requested that these recommendations be presented to SMP at 
their next meeting in October 1989. 

DMP Recommendation 89/12 

"Because of. the importance of the Navid r i l l to the: deployment 
of the geoprops probe during Leg 131, the Navidrill be 
modified to overcome operational problems prior to Leg 130 
when i t should-be tested at sea. " 

( i i ) ; Shipboard Measurements Panel 

Gieskes reported on the f i r s t SMP meeting held in College 
Station, Texas, on 27 - 28 February 1989. 

A key concern of SMP is the. lack of contact between experts i n 
the areas covered by shipboard measurements and interested 
scientists who participate in. Legs. Should, for example, a 



physical properties scientist receive training prior to a Leg? 
Specific improvements were recommended in the area of, inter 
a l i a , physical properties measurements. 

The possibility of integrating a routine VSP programme with 
the underway geophysics was discussed. VSP is clearly within 
the DMP mandate. The concept of routine VSP is at variance 
with earlier DMP advice. 

DMP supports the SMP view that there should be a greater 
f l e x i b i l i t y of subsampllng rules. 

DMP views on the role of VSP within ODP should be outlined 
directly to SMP at their next meeting in October 1989. 

[ACTION : WORTHINGTON] 

( i i i ) KTB Update 

Villinger reported that the pilo t hole has reached 4000 m. 
The interval is completely cored. KTB is currently working on 
log analysis and the integration of log and core data. 

Current need is to identify a site where deep d r i l l i n g could 
take place without exceeding 300°C. Preliminary d r i l l i n g and 
heat flow measurements have allowed a site to be identified 
where the 300"C limit is reached at 10 km. This depth is not 
adequate for reaching a major seismic reflector but i t would 
avoid need for an ultra-deep d r i l l i n g r i g . These Issues are 
being investigated further to try to optimise the outcome. 

6. Report on Workshop on Log Data OualitT 

The Chairman reported on this workshop, co-convened with Wilkens, held 
in Washington, D.C., on 13 - 14 April 1989 (Annexure II). Twenty 
recommendations were formulated to improve shipboard logging 
practices. DMP w i l l monitor progress in bringing these 
recommendations to fruition. 

[ACTION: PANEL] 

In order to build on these efforts, and to maintain the i n i t i a t i v e , 
the JOIDES: logging scientist should prepare a. short report at the end 
of his Leg outlining perceived d i f f i c u l t i e s associated, with shipboard 
logging operations.. This requirement should form an integral, part of 
the recommended'Job Description for the post of JOIDES. Logging 
Scientist. The Job Description is to bê  ready i n draft form for the 
next DMP meeting. 

[ACTION : GOLOVCHENKO, WILKENS] 

7. Monitor Reports - Third Party Tools 

(1) Wireline Packer 
Howell reported, on developments to date. TAM Inc are 
confident that a six-month delivery date can be met. At 
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present the tool cannot pass the land test which is a 
prerequisite for handover to LOGO. 

Wireline packer is scheduled for testing on Leg 129. With 
this schedule, the deadline for tool delivery, i f dry-dock is 
in Japan, is early September. This allows lead time for 
import/export licences. If dry-dock is elsewhere, slightly 
more time is available for tool completion. Either way, the 
wireline packer may not be available for Leg 129 unless the 
delivery time is drastically shortened. TAM are receiving 
increased support from Amoco and are benefiting from liaison 
with ODP. There is some optimism that the shorter delivery 
time might be achieved. 

The Chairman commented that the development of the wireline 
packer did not constitute a success story in view of 
contractual shortcomings, questionable subcontractor 
performance, and cvimulative delays. Future tools developed in 
accordance with the recently formulated DMP guidelines on 
third-party tools would have a tighter control on their 
progress through the identification of agreed technical 
milestones at the outset. 

( i i ) Geoprops Probe 

Karig reported that the contract has not yet been let, 
although the design phase has started. The reason is that a 
tighter contract is being drawn up. The contract requires 
deilverjr^within nine months of signing. However, i f the 
contract were signed now, this deliveiry time would not 
guarantee avai l a b i l i t y of the geoprops probe for Leg 131 which 
is scheduled to begin in March 1990. There is a need to 
advance this timetable through negotiation with TAM. 

[ACTION : KARIG] 

( i l l ) Lateral Stress Tool fLAST^ 

No Canadian representative was present to give this report. 
Panel considered i t essential to have an updated report on 
LAST at the next DMP meeting. Kate Moran should be invited to. 
give this presentation. 

[ACTION : WORTHINGTON] 
Third Party Tools 

Golovchenko provided a l i s t of third party tools scheduled for the 
next-few legs. In essence these are:. 

Leg 128: 

Large-scale r e s i s t i v i t y - Becker (Miami) & ORI (Japan) 2nd ship 
Oblique seismic experiment - ORi: (Japan) 2nd ship 
Long-term seismometer - ERI (Japan) 
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Leg 129: 

VSP/WST - no scientific proponents as yet 

Leg 131: 

Geoprops Probe - Karig (Cornell) 
Lateral Stress - Moran (Canada) 
VSP/WST - Moore (HIG) 
Long-term temperature - ORI (Japan) 
Wireline packer - Stanford/TAM 

The following monitors are (re-)appointed and asked to report on the 
specific tools for Leg 131 at the next DMP. 

Geoprops Probe - KARIG 
LAST - BELL (or MORAN) 
VSP/WST - WILKENS (for MOORE) 
Long term temperature - KINOSHITA 
Wireline packer - HOWELL 

If any of the above cannot attend the next DMP, a written report must 
be submitted. 

9. LoRRlnR Contractor's Report 

Golovchenko reported that the new tool strings are in place. These 
are: 

(I) DIT-E/LSS/HLDT/CNT-G/TCC (value ^350,635) 

(II) GST/AACT/CNT-G/NGT/GPIT/TCC (value i222,915) 

( i l l ) FMS/NGT/TCC (value $327,169) 

A tool nomenclature is appended. 

At present the limit of insurance cover is $275,000: this is only 
sufficient to cover the second tool string. Current premium is 
^139,000 with a $50,000 deductible. 

The FMS has just been nin successfully for the f i r s t time in ODP. 

The GST is now fitted- with a boron sleeve to reduce 
boreholeperturbations. 

The contract for the new side-entry-sub (SES) has just been l e t . 

A WBK d i g i t a l borehole televiewer can be leased at $58,000 per year 
with an option to purchase the tool after three years. The tool would 
be available nine months after signing an agreement. Before signing, 
EXCOM approval is required. It is l i k e l y that FRG would provide a 
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back-up televiewer for shipboard operations. Confirmation is awaited 
prior to proceeding. The target date for dispatch of a letter of 
commitment to WBK is 5 June 1989. 

The latest version of the basic Terralog package (log reading and 
processing) can be available in the autumn at a price to institutions 
of $10,000. This availability would depend on the degree of potential 
interest. Panel members were asked to canvas opinion from their own 
areas and report at the next DMP meeting. 

[ACTION : PANEL] 

Terralog is not the only f a c i l i t y for reading LIS tapes. There may be 
other, more economic alternatives. Terrascience might s e l l the 
reading version only, at a much lower price. These aspects should be 
investigated and reported at the next DMP meeting. 

[ACTION : HUTCHINSON] 

Logging operations were reviewed for Legs 124 - 125. In particular, 
of the seven tests proposed for the Engineering Leg (124E) only two 
were actually done. The site d r i l l e d specifically for logging 
suffered a stuck BHA which necessitated testing the telemetry of the 
two new standard tool combinations in the d r i l l pipe. The wireline 
heave compensator was tested and improved. The wireline packer test 
was cancelled because the tool is not ready. Leg 125, and recently 
Leg 126, have encountered problems of hole s t a b i l i t y . 

10. WPAC Planning 

(i) LeR ;31 - Nankal 

Jarrard reported that the pre-crulse meeting had increased the 
number of holes to be d r i l l e d and that partly as a 
consequence, changes had been made to the logging programme. 
In particular, the BHTV has been dropped and the MCS (shear 
source) tool w i l l not be available. Four holes instead of one 
are now planned at NKT 2 (or NKT 10) to reduce hole condition 
problems and one at NKT 1. 

NKT 1 - target depth 900 m 
Logging to be carried out at 600 m and. total depth, as 
follows: 

Standard logging suite (including FMS) 
Wireline packer . - 4 deployments 
WSTP' - 4 deployments 
LAST - 4 deployments 

NKT 2-A - target depth 600 m with XCB 

Standard logging suite (including FMS) 
Geoprops probe - 12 deployments 
WSTP - 4 deployments 
LAST - 4 deployments 
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NKT 2-B - target depth 950 m 

Standard logging suite (including FMS) 
Wireline packer - 4 deployments 
WSTP i f sediments allow 

NKT 2-C - target depth 900 m 

Hole dedicated to zero-offset VSP and 
rotatablepacker (3 deployments) 

One wireline logging combination is to be run for correlation 
purposes, probably the FMS/gamma ray string. 

NKT 2-D - target depth 1300 m 

Hole to be d r i l l e d and cased for the temperature 
experiment.Coring scheduled for the deeper section, 950 - 1300 
m, which w i l l be logged with: 

Standard logging suite (including FMS) 
Wireline packer - 4 deployments 

Karig commented that the siibstantlal changes to the earlier 
DMP recommendations had jeopardized the thrust to obtain in-
situ properties. However, i t was recognized that the geoprops 
probe could s t i l l not be guaranteed to be ready in time for 
Leg 131. 

The Chainnan commented on the broader implications. DMP had 
spent 200 man-hours discussing the Nankal Leg, subject to the 
planning constraints l a i d down by PCOM. Now the goal-posts 
had been moved at the pre-crulse meeting, rendering much of 
the Panel's earlier discussion Irrelevant. With this sort of 
changeability permitted by the system, the investment of 
substantial amounts of time at the technical planning stage 
cannot be defended. In future, the Panel should self-impose a 
two-hour time limit on discussions relating to any given leg. 
This policy would provide for some damage containment. 

( i i ) Legs 133 - 135 

No changes to the previously recommended logging: programmes 
for N.E. Australia, Vanuatu and. Lau Basin. 

11. Thematic or Synthesis publications 

PCOM have requested that DMP consider how to encourage such 
publications that relate to downhole measurements. Two initiatives 
have already been taken: 

(1) a, thematic JGR volume based: on a poster session at the 
December 1988 AGU meeting; 
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(11) a multl-authored paper on "Scientific applications of downhole 
measurements i n the ocean basins" in the joumtial Basin 
Research. 

Both of these are in press. 

Panel was asked to propose further pos s i b i l i t i e s at the next DMP 
meeting. 

[ACTION : PANEL] 

12. ODP Accomplishments and Benefits 

PCOM have asked what DMP considers these to be. The key is to 
identify those aspects of downhole measurements that have advanced 
science. Other benefits might include the education and training of 
earth scientists. Panel was asked to identify key areas for 
discussion at the next DMP meeting. 

[ACTION : PANEL] 

13. Proposed Workshop on Hleh-Temperature gH,mhQle Tools 

Lysne reported that the purpose of this proposal is to define common 
problems between ODP and other science programmes, e.g. Continental 
Scientific Drilling, with a view to collaborating in rectifying 
identified shortcomings in technology. The proposal was submitted to 
JOI/USSAC who suggested the establishment of long-term working groups 
instead. This indicates that progress w i l l be slow. ODP has just 18 
months to take effective action i f there is to be a useful logging 
programme for the East Pacific Rise and at sedlmented ridge crests. 
Thus, although the workshop concept w i l l continue to be advanced, ODP 
needs a short-term strategy. 

The Chairman commented that high-temperature (sllmhole) logging is the 
most important technical issue currently facing the Panel. In the 
short term there is no prospect of a high-temperature logging suite 
which matches that for conventional temperatures. Also ODP does not 
have the resources to undertake tool development projects for hostile 
environments. In any case, there is- insufficient time. We therefore 
have two scenarios: 

(I) a short-term scenario whereby existing technology is 
identified, evaluated, and accessed; 

(II) a long-term scenario whereby shortfalls i n this technology are 
identified and-rectified through inter-programme^ fimdlhg. 

The proposed workshop constitutes a potential bridgehead between these 
two scenarios. 

Recognizing that some, full-time activity is needed i f ODP is to 
prepare for high-temperature logging within 18 months, the following 
recommendation was; formulated. 
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DMP Recommendation 89/13 

"In view of the technical complexity and cost of high-temperatxxre 
logging operations, an experienced engineering scientist be dedicated 
f u l l time to evaluating the status of off-the-shelf high-temperature 
logging technology for possible future deployment in ODP. Because of 
time limitations this activity needs to be completed within a six-
month period commencing as soon as possible. The deliverable would be 
technical advice to ODP on what is achievable with current technology 
at different temperatures and for different hole diameters. DMP 
considers this strategy to be the most cost effective in the short 
term, and one which would optimise the chances of success." 

Panel noted that, pursuant upon DMP Recommendation 88/11, there 
remains a PCOM action on TAMU and LDGO to provide further cost 
comparisons of slimholing vs d r i l l i n g at different diameters. 

14. Proposed Geochemistry Workshop 

This has been proposed by Kastner et a l . and is to have a logging 
component coordinated by Worthington and Howell. The Chairman had 
been unable to contact the proposers directly but i t was believed that 
the workshop is scheduled for the auttimn. The possibility was raised 
of using the logging component of the workshop as a basis for a 
thematic publication on geochemical logging, in the s p i r i t of agenda 
item 11. 

[ACTION : WORTHINGTON, HOWELL] 

15. Other Business 

The Chairman observed that with the vast amount of business transacted 
at DMP meetings, new panel members have a great deal to assimilate in 
a short time. The introduction might be fa c i l i t a t e d by prior 
availability to new members of the previous year's DMP minutes. This 
proposal was welcomed by the new members who w i l l shortly receive 
back-issues of DMP minutes for 1988, 

[ACTION : WORTHINGTON] 

16. Dates and Formats of Next DMP Meetings 

The next DMP meeting i s scheduled for 11 - 12 September 1989 i n FRG. 
Villinger to host. This meeting w i l l be followed by a workshop with 
KTB on topical logging problems. As the format of: the workshop 
unfolds, some panel members w i l l be invited to make presentations. 

[ACTION : WORTHINGTON, VILLINGER] 

The- following DMP meeting is scheduled for College Station on 16 - 17 
January 1990; Fisher to host. This would allow a timely meeting with 
TAMU engineers. 
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Subsequent panel meetings w i l l be held in May and September 1990. 
Panel supported the concept of one of these meetings being held at a 
port of c a l l to allow a tour of shipboard f a c i l i t i e s on JOIDES 
Resolution. 

Close of Meeting 

The Chairman thanked Members, Liaisons and Guests for their 
contribution to the meeting, Scrlpps Institution of Oceanography for 
their kind hospitality, and Dr J Gleskes for his gracious hosting. 
The meeting closed at 2.46 pm on Wednesday 24 May 1989. 

Paul F Worthington 
27 May 1989 
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OF JOIDES TECHNOLOGY AND 

ENCISEERING DEVELOPMENT COMMITTEE 

COUJCE STATION 
27-28 APRIL 1989 

mm 
1. Statement of Purpose 

The Seventh JOIDES TEDCOM meeting was attended i n my capacity as 
Liaison from the Downhole Measurements Panel (DMP). These notes 
relate to those discussion items which have a bearing on the ODP 
progranme of downhole measurements. 

Main purposes of meeting: 

(1) to assess the results of the t r i a l deployment of the Diamond 
Coring System (DCS) during the Engineering Leg (124E); 

( i i ) to formulate a response to the ODP long range plan for 
submittal to PCOM. 

2. NSF Report 

Soviet membership of ODP: although there has been a relaxing of 
attitudes, there are no o f f i c i a l indicators that the USSR might enter 
the progranme. 

3. Diamond Coring System (DCS^ 

The DCS is being developed as a speciality system for d i f f i c u l t 
d r i l l i n g conditions or where substantial penetration into basement i s 
sought. In other cases the existing APC/XCB/Navidrill system w i l l be 
used and is likely to remain the standard d r i l l i n g technique for the 
next 10 years. DCS has depth limitations of about 6000m including the 
water depth. 

System uses a "top drive" concept rather than downhole turbines. 
Currently the Tonto hydraulic top drive is i n place. During testing 
(124 E) only about 5% of allotted time was spent coring. Core 
recovery was about 85%. Total length of core recovered was less than 
20m, compared to the expected 200m. Future activity includes 
re-designing the existing heave compensator, deciding whether to 
introduce an electric top drive to replace the hydraulic drive, and 
working towards a land test (in England?) in December 1989. 

Reasons for disappointing core recovery-during Leg 124E were unstable 
hole conditions and time spent in.attempting to locate a site where 
d r i l l i n g could, take place without a re-entry cone. 

Messages for next time: 

Better, site preparation: set a. re-entry cone: then concentrate on a 
technical evaluation of the.system. Site selection should draw upon 
3D seismics where possible. Altemat.fvely, an existing hole which 
already has a re-entry cone could be considered. 



Key d i f f i c u l t y i s the low speed of rotation (100 rpm). This needs to 
be increased but without introducing excessive vibration. ARCO have a 
useful vibration analysis f a c i l i t y which is to be commercialized. 
This should be accessed by ODP. 

DCS technology is not yet proven. A sub-committee on mining d r i l l i n g 
comprising five people was formed to take the subject further forward 
within TEDCOM. 

4. Test of Navldrlll Core Barrel 

Deployed nine times; mechanical failure on five. Four runs recovered 
some core but b i t plugging was a problem. Specific tool improvements 
are recommended. More land tests are planned before further ship time 
is committed to Navldrlll testing. The Navldrlll has to be available 
before the Geoprops Probe can be used. 

5. ODP Long Range Plan (LRP^ 

TEDCOM formulated its response to the LRP. Many of the technical 
requirements for achievement of the scie n t i f i c objectives relate to 
laproveoents in downhole measurements. TEDCOM encourages continuing 
liaison with DMP to ensure that technical developments are correccly 
coordinated. In particular, TEDCOM supported the proposal for a joint 
ODP - DOSECC - Continental D r i l l i n g Programme workshop later i n 1989 
to evaluate specifically sllmhole logging in high temperature 
environments. Co-convenors are Worthington (ODP) and Lysne 
(Continental Drilling Prog.). 

Cost estimates for additional engineering and operating expenses 
needed to address the objectives of the long range plan in areas 
related to downhole measurements are as follows: 

Phase I 
(1989-92) 

Phase II 
(1993-96) 

Phase III 
(1997-2000) 

Borehole seismometers + 600K 
operation of seismic system 

Improved packer 800K 
+• f l u i d samplers 

Oriented, core samples 2S0K 

Ih-situ pressure sampler 250K 

Slimhole logging and 650K 
borehole experiments 

600K 

500K 

250K 

250K 

2M 

600K 

300K 

150K 

These are ballpark figures which may turn out to. be substantially 
underestimated. 
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6. Other results from 124E 

(1) Pressure core saaroler 

Tool tested three times, once inside d r i l l p i p e , twice i n formation. 
Core samples were f u l l y recovered on both attempts. F u l l 
hydrostatic pressure was recovered two out of three times. Downhole 
mechanical function was flawless. Deployment/redressing i s vastly 
improved over predecessor. Core size 36" long and 2" diameter. 

( i i ) Extended core barrel 

Tool deployed in rugged environment without mechanical f a i l u r e . New 
thread design effective in preventing over-torque failures leading 
to a more reliable deep penetration (1000m) XCB coring system. This 
has Implications for the logging programme which has sometimes been 
truncated because of XCB sticking. The new XCB, in conjunction with 
the lockable flapper, should augur well for logging programmes ac 
depth. 

( i i i ) Sonic core monitor 

Under development with Diamont Boart (Reed Dowdco System). 
Downhole, self-contained core entry monitoring system using sonic 
transducer, mated with XCB. The core locator is based on acoustic 
reflection which monitors the rate of entry of core into the barrel. 
This would allow the rate of penetration to be monitored and core 
depths to be identified in cases of poor core recovery. Tool is 
currently under evaluation on Leg 126. 

(iv) Hard rock core orientation 

Current industry standard technique for hard rock core orientation 
requires near 100% core recovery. OOF experiences less than 100% 
recovery due to current operating depths, d r i l l s t r i n g technology, 
and heave compensation capabilities. There are three approaches co 
achieving viable hard rock orientation capabilities. 

(a) Modification of current o i l f i e l d technology 
(b) Use the DCS i n conjunction with current o i l f i e l d technology 
(c) Development of the sonic core monitor to be used with current 

ODF coring technology 

Option (b) is favoured. 

(V) High temperature d r i l l i n g 

A meeting was held with geoscientists concerning; thev definition of 
high- temperature "hydrothermal" d r i l l i n g requirements. Input, 
details are currently being collated into a strategy document. 
I n i t i a l target temperature is 400"C. 

The use of the side entry sub for circulating to cool logging tools 
is viewed cautiously because, although the tool is just below the 
pipe, i t is considered too far away from the d r i l l b i t for effective 
cooling. 
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(vl) Vlbraeorlng 

Projected applications are: 

APC, for possible undisturbed recovery of loose flowing sands. 

XCB, for better recovery of txirbidites and/or chalk/chert sequences. 

DCS, for enhanced b i t l i f e and improved penetration rates i n 
crystalline rock. 

Jack Pheasant of BGS, who w i l l be a v i s i t i n g engineer to ODP from 
oid-susmer, w i l l be initiating the integration of "hydraulic" 
vibracoring into an ODP coring system. 

Dovnhole Meastirenents 

DMP Liaison commented on the reasons why logs are run; their 
continuous nature, providing data at reservoir conditions, a wide 
range of measurements at a scale intermediate between core data and 
geophysical measurements. In contrast, core is discontinuous, is 
rarely measxured at truly simulated In-sicu conditions, is ac a small 
scale, and potentially sxiffers from recovery damage. Core and log 
data are complementary: neither is a substitute for the other. 

The ODP standard logging suite was reviewed in the context of a 
4-inch hole scenario as per the DCS. Data that would be lost from 
the standard suite include: 

Sonic waveform 
Dual induction 
Geochemical logging tool 
Natxiral gamma spectral 
Formation microscanner 

In response to a question, i t was estimated that 50% of the 
information that is gathered by the standard suite would not be 
obtainable in 4-inch holes. 

Slimhole options include BPB Industries, whose background in coal 
logging has stimulated slimhole tool developments at low 
temperatures, and. the Schltunberger hostile environment logs (HEL) 
which operate up to SOO°F. The latter tools, a l l 2.75 inches in 
diameter,, are: single induction, gamma ray, neutron, density, sonic 
and caliper. These tools can be deployed, in a; 4 inch hole although 
the sonic requires to have its centralizers removed, an action which 
does- degrade the data. 

Miscellaneous topics; included the miniaturized formation 
microscanner, now on board ship, the proposed workshop on slimhole 
and: high-temperature logging, third-party tool delays in connection 
with Nankai,. and the need to match downhole- measurements with 
corresponding shipboard, measurements:-of; physical properties . 



8. 9P?yayj.o"s 
Leg 123: side-entry-sxjb successfully deployed to overcome bridging 
problems and allow logging to be undertaken. 

Leg 124: again side-entry-sub vised to allow logging which included 
the borehole televiewer for stress orientation. Planned 
hydrofracturing not undertaken becatise of d i f f i c u l t i e s i n lowering a 
packer in uncased hole. 

Leg 125: leg characterized by hole s t a b i l i t y problems. Solution to 
these problems i s impeded by absence of a ris e r . Hole s t a b i l i t y is 
recognized as a major problem within GDP. 

9. Onboard Physical Properties Measurements 

Shipboard Measurements Panel (SMP) Chairman reviewed the current 
status. Physical properties measured on board ship include: 

Acoustic velocity (Vp), magnetic susceptibility, density/water 
content, thermal conductivity, shear strength, r e s i s t i v i t y . 

Potential additional measurements are: 

Improved shear strength 
Rock quality evaluation 
Engineering sediment classification 
Swell index 
Strain relaxation 

SMP i s a new panel, formed in early 1989, and has only had one 
meeting to date. It is in the process of formulating Lts—polJ 
Reference was made to a one-day subcoomiittee meeting of DMP held in 
1987 on the status of shipboard physical properties measurements. 
It would be helpful i f those ideas could be input to SMP. Since 
there i s f a c i l i t y for a DMP liaison to SMP, the DMP chairman was 
asked to attend the next SMP meeting (in October 1989) to outline 
the recommendations of that subcommittee. 

10. Next Meeting of TZDCOM 

To be held in the autumn (November). Venue to be decided. 

Paul. F Wbrthington 

3 April 1989 
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ODP yORKSHOP ON LOG DATA QUALITY 

Holiday Inn Central 
Washington D.C. 

13 - 14 A p r i l 1989 

COMMUNIQUE 

Since the inception of the Ocean Dr i l l i n g Program (ODP) i n 
1983 the role of downhole measurements has steadily grown to 
become an important integral part of the overall s c i e n t i f i c 
effort. This growth can be attributed to two complementary 
factors, an increasing rate of acquisicion of wireline 
logging data and a wider appreciation of the s c i e n t i f i c 
benefits of downhole measurements as a whole. This most 
satisfactory state of affairs is due to the efforts of the 
ODP logging contractor. Lament-Doherty Geological Observatory 
(LOGO), and the wireline sxibcontractor, Schlumberger. As a 
result of these efforts, ODP has access to the most advanced 
logging suite that is run routinely in the world today, and 
these datci,are providing v i t a l pointers in our drive to learn 
more about the earth's structure and history as i t is 
revealed beneath the oceans. 

Motivated by these successes, i t was considered appropriate 
to re-examine the status of log data acquisition within ODP, 
in anticipation of an even greater usage of these data in the 
future. Accordingly, a workshop on log data quality was 
convened with the support of Joint Oceanographic Institutions 
(JOI), Inc. Convenors were Roy H Wilkens and 
Paul F Worthington. The workshop comprised former JOIDES 
logging scientists together with guest representatives of the 
science operator, Texas A & M University, the logging 
contractor and the wireline subcontractor. Three attendees 
were members of the JOIDES Downhole Measurements Panel (DMP). 

The stated purpose of the workshop was: 

"to evaluate the impact of shipboard logging practices on log 
data quality by identifying problematic- areas and 
recommending ways in which these might be improved". 
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The workshop formulated the following recommendations: 

(1) Data qiiality rather than quantity should be the 
overriding priority in log data acquisition: present 
time restrictions do not allow both to be achieved 
satisfactorily. 

[JOIDES] 

(2) Logging programmes should be identified after the 
thematic objectives have been formulated but before the 
provisional leg structure is established. Thereafter, 
logging should comprise an Integral part of the planning 
process. 

[LDGO, DMP] 

(3) Co-chief scientists should be contacted by the JOIDES 
Downhole Measurements Panel (DMP) shortly after being 
named to be made aware of the role of downhole 
measurements In addressing the sc i e n t i f i c objectives of 
their Leg. DMP should consult the Co-chiefs oh any 
sxibsequent revisions to the DMP logging recommendations. 

[DMP] 

(4) The JOIDES logging scientist should be identified and 
trained at the earliest possible stage in the pre-cruise 
planning process. A l l prospective JOIDES logging 
scientists should attend LDGO for at least one week. 
Training is essential in view of the technical 
complexity of the downhole measurements program. 

[TAMD, LDGO] 

(5) DMP in consultation with LDGO should formulate a more 
specific job description for the JOIDES logging 
scientist. 

[DMP. LDGO] 

(6) Because of the remoteness of the shipboard location, 
LDGO should particularly ensure that at least one 
logging scientist: is completely capable of operating and 
maintaining the. shipboard systems. These should be 
simplified.so that the JOIDES logging scientist can 
fu l l y participate in the routine log. processing and 
analysis. 

[LDGO] 

(7) The LDGO or the JOIDES logging scientist should make a 
presentation to the shipboard party early in a cruise to 
outline the scientific purpose of the logging program. 

[JOIDES;, LDGO] 
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(8) Adequate time for hole conditioning should be included 
in a l l Leg schedules. 

[JOIDES, TAMO, LOGO] 

(9) Development of the new side-entry-sub (SES) is essential 
in view of it s safety, operational and time-saving 
benefits, relative to the existing f a c i l i t y . 

[JOIDES, TAMO] 

(10) The side-entry-sub should be run in a l l cases except 
where hole conditions appear to be superior. 

[JOIDES, TAMU] 

(11) Time provision should be made at the earliest possible 
stage of planning either to deploy the side-entry-sub 
without detriment to the scien t i f i c logging schedule or 
to d r i l l a separate hole dedicated to logging at that 
site. 

[JOIDES,TAHU] 

(12) The wireline heave compensator (VHC) must be ful l y 
maintained by the time-shared SEDCO mechanic. Routine 
standard testing of the WHC should be undertaken at 
least six-monthly. Analysis of accelerometer data from 
the formation microscanner (FHS) would serve in li e u of 
routine testing. 

[TAMU] 

(13) LOGO should be formally assigned a half-time technician 
for shipboard electronics support. 

[TAMU] 

(14) The degradation of data from the neutron porosity and 
sonic tools, caused by the new standard tool 
combinations, is unacceptable in view of the emphasis on 
data quality. Where high quality neutron porosity and 
sonic data are deemed essential, provision should be 
made for running separately an eccentered tool 
combination and a centred, tool combination taken from 
the seismic stratigraphy/porosity string. This w i l l 
require an additional logging run. 

[LOGO] 

(15) A composite, plot of total, natural gamma, induction 
resistivity, lithodensity and sonic logs should be. 
prepared and distributed as soon as possible after 
completion of the f i r s t logging run, subject to 
appropriate quality control c r i t e r i a . This would 
ultimately require data transfer from: th& CSU to another 
shipboard- system. A system should be developed to read 
raw Cyber Service Unit (CSU) f i e l d tapes directly into a 
processing: system to f a c i l i t a t a the rapid, presentation 
of primary f i e l d data. 

[TAMU, LDGO] 
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(16) The shipboard whole core scanning f a c i l i t y should be 
extended to Include natural gamma spectroscopy and, i f 
possible, induction resistivity, for correlation with 
and calibration of borehole logs. 

[JOIDES, TAMO] 

(17) The TAMU computer users group are urged to give high 
priority to the implementation of a system to merge 
well-log and core-barrel data on board ship. 

[TAMU] 

(18) A software user-directory should be compiled of a l l 
shipboard systems, to include personal and mainframe 
computers. A synthesis of this should be distributed to 
the scientific party prior to each Leg. 

[TAMU] 

(19) The post-cruise integration of log and core data from 
selecced Legs should be undertaken, wich JOI supporc, Co 
refine further the calibration and accuracy evaluation 
of well logs. JOIDES logging and physical-property 
scientists should be encouraged to submit joint 
proposals to JOI for funding post-cruise studies to 
correlate log and core data. 

(JOIDES, JOI] 

(20) An archive of tool response characteristics should be 
established at LDGO. LDGO should approach the logging 
sxibcontractor who should be asked to provide sufficient 
information to enable log response to be properly 
simulated. 

[LDGO] 
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The following persons were i n attendance. 

Convenors Roy H Wilkens (HIG) 
Paul F Worthington (BP Research) 

Members A Cooper (USGS) 
C Griffiths (IKU) 
M A Lovell (Nottingham University) 
P Lysne (Sandia) 
J Mendelson (MIT) 
D Moos (Stanford University) 
C J Mwenifumbo (Can. Geol. Survey) 

Guests C Broglia (LDGO) 
G Foss (ODP/TAMU) 
L Geiser (Schlvimberger) 
R Jarrard (LDGO) 

Observer E Kappel (JOI) 

Dated 11 May 1989 
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FAX NUMBERS 
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NAME 

P F WORTHINGTON 

D COWAN 

J P FOUCHER 

X GOLOVCHENKO/ 
R JARRARD 

M HUTCHINSON 

D KARIG 

P LYSNE* 

R MORIN 

C SONDERGELD 

H VILLINGER 

R WILKENS 

COUNTRY 
CODE 

44 

33 

33 

49 

1 

AREA 
CODE 

932 

206 

98 

914 

405 

607 

505 

38 

918 

471 

808 
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763352 

543 9285 

05 04 73 

365 3182 

767 4014 

254 4780 

846 6328 

64 36 89 

660 4163 

483 1149 

949 0243 

* Number has to be switched to FAX mode: c a l l ahead 
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EXCERPTS FROM 31MAY-1 TUNE 1989 EXCOM MEEHNG DRAFT MINUTES 

FY90 Program Plan and Budget (PCOM Agenda Item F) 

B. Raleigh said that he had received several letters about the substitution of 
the Old Pacific program for the Geochemical Reference program that were 
concerned that UTHP was not represented at the meeting and had no direct 
input. He questioned whether there should be some provision for thematic 
panels to have a direct input into PCOM meetings. He said he was disturbed 
by this substitution. R. Moberly agreed that the rescheduling is of significant 
concern. Panel advice reaches PCOM in the form of panel minutes and 
through liaison members, which PCOM had. He explained, however, that 
not having a lithosphere expert present at PCOM was a problem, but it was 
not known that J. Malpas would not attend the meeting until the last 
moment. EXCOM members had been asked previously, if possible, to replace 
retiring PCOM members with appointees with expertise in petrology or 
seismology, and also to lengthen the tenure of PCOM members to improve 
corporate memory. 

R. Moberly explained that in terms of its thematic ranking, Geochemical 
Reference did not make the list of high priority legs for SOHP or TECP and 
that according to the available records, it ranked behind 5 other legs on the 
UTHP ranking. N. Pisias pointed out that at the December 1988 PCOM 
meeting Old Pacific did not have complete surveys and there was a question 
about reaching old crust. In May 1989, however. Old Pacific was higWy 
ranked and surveys had shown that it could be achieved and was therefore 
the better proposal. N. Pisias also observed that other strong thematic 
proposals will be drawing the ship back to the Western Pacific area; 
Geochemical Reference will get drilled if the thematic rankings justify it. 

R. Moberly said that because of letters received about the removal of 
Geochemical Reference from the FY90 plan, PCOM will reconsider FY90 
plaiming at its August meeting. 

EXCQM Motion 
EXCOM adopts the FY90 Program Plan, including it budget. (Motion 
Maxwell, second Caldwell) 

Vote: for 13; against 1; abstain 1; absent 1 

lojx^ Rĝ ge Flaxmmg Pocttmefft (PCOM Agenda Item G) 

B; Lewis noted that there is an apparent change of emphasis in the program to 
deep crustal drilling targets. He was concerned that some of the objectives 
such as lower crust and mantle may not be achieved successfully, but are a 
major thrust of the proposed science: The future of the program may 
therefore depend on the success of the technological developments. N. Pisias 

1 
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said that the thrust is not necessarily to go for deep basement, but this is 
where the engineering development is needed to take the program beyond 
where it is already. B. Lewis wanted to know if it was the intention of the 
LRP to change the direction of the program to deep hard-rock drilling. N. 
Pisias said that the LRP drilling estimates came from what the thematic 
panels thought was required to achieve high priority objectives, and since 
crustal drilling takes greater amounts of time it may appear to be more 
dominant. There is no priority to the list. B. Lewis said that the nimiber of 
legs associated with paleoceanography is not as large as those associated with 
hard rocks. N. Pisias said that the scientific effort cannot be equated to drilling 
effort alone, since high-resolution studies of sediment cores is time 
consuming. 

B. Biju-Duval was concerned that six years ago the new drilling ship was 
chosen because it had a riser, however the riser is still not being used. D. 
Heinrichs wanted to know what plans were being made for using a riser. N. 
Pisias said a slimline riser needs to be developed for drilling continental 
nmrgin deep-holes. A total of one year of time needs to be devoted to this 
drilling. 

B. Biju-Duval was concerned that the section on educational opportunities 
was largely US-oriented and was not appropriate for France. N. Pisias said 
that he used all the information that was supplied to him and if the non-US 
partners want to add to the section on educational opportimities they need to 
prepare something in writing. 

C. Helsley said that the COSOD I objective that needs more emphasis is the 
detailed understanding of the Earth's magnetic field over the last 200 m.y., 
which can only come from drilling. This objective has become lost in the 
present thematic panel structure and needs to be emphasized in the program. 
J. Briden agreed diat paleomagnetism and the history of the Earth's magnetic 
field has gone hand-in-hand with the development of the drilling program. 

B. Lewis was concerned that the move towards deep crustal objectives might 
not be achievable. J. Briden thought it was an excellent plan, but needed 
adjustments at the editorial level (what audience is being addressed?); 
education section (should be more international in scope); cautionary forward 
should state that the program is proposal driven and therefore the 95 legs are 
only an example of what might get drilled. R. Moberly said that N. Pisias had 
also received comments that the education section was largely a US 
statement, but he was unable to get a written response from the non-US 
members in this area. JOL agreed to polish the dbcimient. K Durbaum was 
concerned that modern, logging techniques would be dropped if drilling 
pursues crustal objectives using, the DCS. The wording on alternate platforms 
needs modification, j: Stel thought that the defensive tone needs to be 
polished away. He also questioned the Phase L technological development 



costs of $5.4M. T. Pyle said that the JOI office will use this science docimient 
as a basis for a more polished one, however, changes need to be written by the 
concerned parties. C. Helsley said that it is important to have the final 
document in place by next year. W. Merrell observed that this is a living, 
working document which needs to get out to the commimity to show what 
the science plan is going to be for the renewal. He caimot see any reasons for 
delaying its publication. C. Barnes was also concerned with the balance 
between hard-rock drilling and sediment drilling, as well as the remarkably 
small biological component in the plan with hydrosphere, cryosphere and 
biosphere only being about 1/3 of die drilling plians. W. Merrell said that 
PCOM thought about and approved this science balance using input firom the 
thematic panels and besides it will get modified as new proposals arrive. C. 
Harrison wanted to know if PCOM will reconsider the balance. R. Moberly 
said they will take into consideration these comments. D. Heinrichs 
emphasized that the science plan is needed right now so that a working plan 
can be available for presentation to the NSB this fall. 

EXCQM Motion 
EXCOM adopts the Long Range Plan with modifications as listed below. 
Balance; Editorial; Educational Accomplishments and Opportimities; 
Example Only -90+ legs; Logging; Alternate Platform; Are Costs in Phase 
I&n Correct. (Motion Merrell, second Caldwell) 

Vote: for 14; against 0; abstain 1; absent 1 

Engineering Development (PCOM Agenda Item H) 

Because of the concern about the apparent incompatibility between the 4-inch 
diameter hole drilled by the Diamond Coring System (DCS) and the modem 
suite of logging instruments, A. Maxwell put forward the following motion, 
"EXCOM directs PCOM to proceed witii near term (FY89-93) DCS engineering 
design that will allow the deployment of modem, geochemical and 
geophysical logging tools in future ODP drillholes". In the discussion of the 
motion, B. Raleigh noted that ODP has come to an impasse between logging 
or retum of cores in some instances. He asked what PCOM was plaiming. R. 
Moberly said that PCOM was still getting cost estimates for making the 
systems compatible. We know there are physical limitations on the size of 
tiie logging tools, we don't know what the configuration of the DCS will be 
yet. A. Sutherland said that TEDCOM expresses cautious optimism about a 
phased deployment of the DCS. Paul Worthington of DMP has said that there 
would be a great concem for logging if the program developed with a 
majority of the holes drilled with the DCS. 

H. biirbaum was concemed that iise of the IXZS may also exclude many of the 
other downhole measurement tools. T. Pyle said it needs to be clarified 
whether the motion covers all modem logging tools or just some, since it is 



subject to interpretation. R. Anderson said the high tech tools are mainly 
geochemical. 

W. Merrell said that the motion would require that the DCS pipe be redone at 
a cost of $Z72M without first having proven that the DCS can do the job for 
which it is intended. This motion wUl slow down the current development. 
We are not trying to ignore logging, but it may happen that some logging 
must be sacrificed to return necessary core. R. Anderson said that the concern 
is that a headlong dive into the DCS, if it is widely used, wiU result in the 
exclusion of logging from the program. B. Raleigh questioned ii it would be 
acceptable to drill holes without logging them. D. Spencer said that it is 
implicit in the motion that the small-diameter DCS development will cease. 
W. Merrell said that with this motion logging will become the determining 
factor in the future direction of the program. B. Raleigh asked if the DCS is 
where the program is headed. R. Moberly said that Leg 132 will be the test of 
the DCS, until then we will not know. D. Spencer, said that the motion will 
stop even the design development of the DCS. 

EXCQM Motion 
EXCOM directs PCOM to proceed with near term (FY89-93) DCS 
engineering design that will allow the deployment of modem, 
geochemical and geophysical logging tools in future ODP drillholes. 
(Motion Maxwell, second Durbaum) 

Vote: for 5; against 8; abstain 3 (Failed) 

C. Helsley directed that the minutes reflect the concern of EXCOM on this 
matter. No further actionwasJaken-onengineering developments. 

Polirical Constraints on DriUmg (PCOM Agenda Item J) 

D. Heinrichs said that the perception of the thematic panels that EXCOM has 
warned about political considerations is incorrect; EXCOM has reaffirmed that 
ODP is a proposal driven program. Several EXCOM members have suggested 
during their coimtry reports that thematic interests cotdd be met equally well 
in the Atiantic. R. van Lieshout discussed a stat^ent suggesting that it could 
happen that some European coimtries might not be as interested in 
continuing participation in drilling, as they would be if the vessel returned to 
the-Atiantic sometime, soon. The way to solve this problem is the approach 
taken, which is to evaluate proposals on a thematic basis and if Atiantic 
proposals warrant drilling to do so. C. Barnes suggested that it is somewhat 
naive to think that, science alone will justify the continuation of the program 
for all participants. PCOM makes decisions based solely on science while 
EXCOM may have to consider; whether the program can. continue if there is a 
loss of members. J. Briden indicated that what is being said is that there is 
merely danger ahead on this path. J. Baker said that tiiis is a warning to 
scientists that good proposals fi-om the Atlantic are needed to help insure the 
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continuation of the program. B. Biju-Duval said that there is no problem in 
France with science keeping the ship away froni the Atlantic, good sdence is 
done by French scientists in all oceans. 

C. Helsley noted that the perception of where the program wil l be drilling 
influences the location of the proposals submitted. H . Diirbaum also 
suggested that because of the effort required to produce a mature proposal, 
perception of the likelihood of drilling influences submission. He said that 
good proposals wi l l be forthcoming now that drilling is open. W. Merrell 
said near the end or perceived end of even a science-driven program, politics 
inevitably play a part. The way to avoid these problems is to avoid having a 
distinct end to the program by agreeing to continue it through 1999, the end of 
the contract for the Resolution. In that way the strong and good science in the 
present mode can continue. D. Heinrichs agreed that brinksmanship should 
be avoided. B. Raleigh said that in order to keep proposals coming in, a dear 
intent to extend the program beyond 1993 needs to be given. R. van Lieshout 
said that to go beyond 1992 the money suppliers need to see a benefit for 
continued partidpation in the program and this may be a problem if the ship 
is far away. 

A . Maxwell suggested that a statement be made that the program wil l be 
returning to the Atiantic, but the amount of time spent there wi l l depend on 
the proposals received. W. Merrell said that this would not be good unless 
the program goes through 1999. C. Barnes suggested that it should be made 
dear that ODP is a long-standing international program. B. Biju-Duval 
suggested that ODP reaffirm that it is a global program that is proposal driven. 
J. Stel said that this wi l l give a signal to the community that the Atiantic is 
open to <^411ing-proposalsr-Rrvan Lieshout said this wi l l open up the 
possibilities for renewal of the M O U . J. Briden said that the problem is not in 
tiie E X C O M resolution but in the perception that the ship is going to stay in 
the Pacific. E X C O M should reaffirm its original motion. C. Helsley said the 
minutes wil l reflect that we are reaffirming the original motion. 

EXCOM MPtiQH 
E X C O M reaffirms that ODP is a global program of ocean drilling, exploring 
all oceans and driven by the quality of the sdentific proposals within 
approved thematic priorities. (Motion Barnes, second Stel) 

Vote: for 16; against 0; abstain 0 

Publications Poliqy fPCQM Agenda Item N) 

H i Diirbaum said there is a perception that there has been nearly no 
publications in ODP phase; N . Pisias disagreed with that there are no 
publications, since over 18 Part A and Part B volumes are published. The 
"Sdentific Results" may take over 3 years to publish, but they present 
important primary data and interpretations. P. Rabinowitz said that the PEC 



178 
report was concerned that there were no Part B "Scientific Results" at that 
time. By the time of the renewal of the program there wi l l be 60 volumes 
published, 39 Part A and 21 Part B volumes. Publication of papers outside of 
ODP that use information derived from the drilling program is very 
extensive. D. Heiiuichs said that it is the perception that there is a lack of 
publications that is the problem. The depth of understanding of basic science 
that has been contributed by the drilling program needs to communicated 
more broadly. 

J. Briden said that in addition to the permanent record provided by the Part A 
and Part B volimies, the "fruits of ODP" need to be highlighted in 
publications. He suggested a collection of papers similar to the Allan Cox 
book which presented the "fruits of paleomagnetism". C. Helsley, C. Harrison 
and J. Briden all emphasized the need for open publication of thematic 
papers. 

Although he agreed with the first part, H . Diirbaum wanted Part C of the 
publication policy deleted, since he thought the Science Operator would be 
quicker in handling the problems of copyright and lead times than M P . J. 
Briden wanted to know who does give die detailed guidelines to the Science 
Operator. R. Moberly said that P C O M prefers to use the advice given by the 
JOIDES advisory panels, which were established for this purpose. Some of the 
issues were ident^ied by IHP and involve sdence-related issues rather than 
operational matters. C. Helsley told P C O M to direct its IHP to provide the 
guidelines; T A M U should get started on what it can. D. Spencer wanted to 
know if it were p)ossible to shorten the time for publication of Part A even 
more, since it should be ready when it comes off the ship. R. Moberly said 
that some things, such as final graphics, require work off the ship. A 
minimum of 3 to 4 months are probably needed. T. Pyle pointed out that 
these time figures were based on a thorough survey by the Information 
Handling Panel. 

EXCOM Morion 
E X C O M adopts the new Publications Policy, with the deletion of paragraph 
C. (Motion Diirbaum, second Caldwell) 

Vote: for 15; against 0; abstain 0; absent 1 

Radioisotopes Onboard the JOIDES Resolution. (PCOM Agenda Item N) 

J. Briden thought thematter of handling radioisotopes onboard the JOIDES 
Resolution: required immediate action and was better resolved; by P C O M than 
being referred to SMP. j : Briden moved that "EXCOM calls.on PCOM, to 
resolve the question of radioisotope-handling policy as a matter of urgency". 
D. Spencer explained that the difficulty arises because of the incompatibility 
between low levels of C^* that occur naturally and the large amoimts used by 
the biological experiments which are up to 10^ times higher: WHOI has very 
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restrictive policies. There is a very real danger of spreading radioisotopes 
over the whole ship. P C O M is wise in what it did. If the experiment has to be 
done immediately, then another vessel should be used. With the advent of 
tandem accelerator mass spectrometry, it is even more critical that 
contamination of the Resolution be prevented. The pxjlicies towards the use 
of these tracers needs to be looked at critically without pressure fi'om E X C O M . 
If urgency means putting a policy in place without working out the proper 
safeguards then Spencer stated he could not vote for the motion. C. Harrison 
agreed that contamination could cause tremendous problems. A . Maxwell 
also agreed that strict policies are needed and suggested that the UNOLS 
guidelines be examined. J. Briden said he didn't contest the item about the 
danger of contamination, he was urging that the policies be formvilated as a 
matter of urgency. In the P C O M wording "tmtil such time" suggests delay. R. 
Moberly said that P C O M does not have a problem if the experiment is done 
on another vessel or onshore. If however, the experiment was to be done in a 
van onboard the Resolution, then formal procedures that are appropriate to 
the Resolution are required. P C O M would prefer this advice come from its 
advisory panel. B. Malfait pointed out that Asahiko Taira had volimteered to 
help locate a laboratory onshore where the experiment could be done. A . 
Maxwell wanted to know if it were possible to check the vessel to see if it is 
presently contaminated. D. Spencer said it would not be an easy matter. 

E X C O M Morion 
E X C O M calls on P C O M to resolve the question of radioisotope-handling 
policy as a matter of urgency. (Motion Briden, second Maxwell) 

Vote: for 9; against 5; abstain 1; absent 1 (Failed) 

Changes in Mandates for Panels (PCOM Agenda Items M & N) 

J. Briden wanted to know why the panel memberships for the Site Survey 
Panel (7.2), Pollution Prevention and Safety Panel (7.3) and Information 
Handling Panel (7.4) were not given in the Terms of Reference as they were 
for other panels. N . Pisias said that these panels were intended to be small 
groups to handle specific problems and remain flexible. R. Moberly said that 
each member or consortia has the right to a member on each panel or 
committee. W. Merrell suggested that P C O M write some general statement. 

The mandate changes proposed by P C O M for OHP, SMP and T E D C O M were 
accepted as written. 

EXCQMMptiQn 
E X C O M accepts the mandate changes for OHP, SMP and T E D C O M shown 
in the Agenda Book. (Motion Merrell, second Caldwell) 

Vote: for 16; against 0; abstain 0 
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Liaisons with other Global Geosdcncc Initiatives (PCOM Agenda Item O) 

E X C O M Motion 
E X C O M approves of the establishment of liaisons with other global 
geosdence initiatives. (Motion Briden, second Harrison) 

Vote: Approved by acdamation 

Co-Quef Sdmtist Sdectm 

C. Barnes did not think there was much of a problem with selection of Co-
Chief Sdentists and the policy should remain the same. H . Diirbaimi 
recommended that the Co-Chiefs be confirmed by E X C O M after being 
proposed by P C O M . W. Merrell said that the contract calls for the choice to be 
made by T A M U and any changes wil l require renegotiating the contract with 
JOL The present approach is reasonable and does not need to be changed. D. 
Heinrichs said that P C O M has not made a case for there being a problem; in 
two of three earlier cases since the beginning of ODP, further consideration 
showed that the proper action had been taken by T A M U . W. Merrell asked 
that the minutes reflect that no action by E X C O M was needed on this matter. 
C. Helsley said this is the consensus of E X C O M . 

8 
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June 23, 1989 

Dr. Ralph Moberly 
Chairman Planning Committee 
Hawaii Institute of Geophysics 
University of Hawaii 
2525 Correa Road ^tTlTs 
Honolulu, HI 96822 

51989 I 

Dear Ralph, 
Tomorrow I leave on the JOIDES RESOLUTION and Leg 127. I 

will not return until August 22,and thus will miss the next PCOM 
meeting. Last week I attended the first 2 days of the Sedimented 
Ridge Detailed Planning Group meeting in Ottawa. I did not attend the 
last 1/2 day of the meeting, which was devoted to reviewing 
proposals for the LITH Panel. The chairman of the SRDPG, Bob 
Detrick is preparing a complete report; here I summarize some of 
the outcomes of the meeting from the point of view of a PCOM 
liaison. 

The SRDPG carried out its mandate very effectively. The LITH 
panel's working group had identified two major objectives: 

1. To define the hydrogeoiogicai system at a 
sedimented ridge. 

2. Study massive sulfide deposits. 

These served as the main guidelines for discussion and 
decisionis. 

Decision to concentrate on Middle valley to achieve 
objective number 1.-

The three prime candidate regions to drill (Guaymas Basin, 
Escanaba Trough and Middle Valley) were reviewed in terms of which 
was currently the best location to attack objective 1. The results of 
a recent cruise to Escanaba Trough were presented. These data 
provided a much clearer picture of the structural and geothermal 
characteristics of the northern part of Escanaba Trough. The DPG 
decided; however,, that the new data did not characterize Escanaba 
Trough nearly as well as the: comprehensive suite of geophysical 
data at Middle Valley. Guaymas Basin was briefly considered, but 
the lack of seismic imaging of basement, and the potential for major 
clearance difficulties put it at the bottom of the list. It was 
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decided as a consequence that a suite of holes in Middle Valley 
would best define the hydrogeology of a sedimented ridge. 

Drilling massive sulfide deposits: Well defined massive 
sulfide bodies have been mapped and sampled in Middle Valley and in 
the Escanaba Trough. Drilling to study massive sulfides will be 
done partly in Middle Valley. Sulfide bodies there that are actively 
accumulating. The SRDPG also felt strongly that drilling the sulfide 
deposits in Escanaba Trough was also important as a comparison and 
would provide valuable samples from a wider range of environments. 

A Two leg program to achieve the two main objectives: 
A preliminary cut at designing a two leg program that would 

address the two main objectives was comprised of the following 
three types of holes. (See the Sedimented Ridge Working Group 
report.) 
TvDQ A-holeg. A-holes are nonre-enterable holes that will be cored 
by APC/XCB in the unconsolidated and semiconsolidates sediments. 
A-holes will bottom as close to the sediment-basement interface as 
possible. The DCS may be used to penetrate indurated sediments 
believed to make up much of the lower part of the sedimentary 
section. 
Type B-holQ * B-holes are re-entry holes that will penetrate into 
basement, and be cased to basement. Some of B-holes will be drilled 
only a short distance (50 m) into basement. These will be available 
for later deepening or installation of experiments. Others B-holes 
will be deepened up to 300m into basement. 
Sulfide drilling: Sulfide drilling will consist of a suite of closely 
spaced holes across sulfide bodies to sample and define their 3-D 
structure. 

*At some sites A and B holes will be drilled in close proximity. The 
A-holes will be drilled first and the be used as a test to see where 
ther more time consuming B-holes should be located. These are called 
A-B sites in the plan. 

Some A-holes will be. continued into basement if possible in areas 
like the Escanaba trough where no B type holes are planned. These 
are called A' -holes in the plan below. 

Preliminary Plan for two legs of drilling*: 
Leg1: 

Type of site Location Quantity Est. Time 
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Leg 2: 

A-Hole Mid. Val. 4 20 days 
A-B Sites Mid. Val. 2 22 days 
Sulfides Mid. Val. 1 5 days 
Sulfides Escanaba 1 5 days 
Deepen B's Mid. Val. 2? 6 days 

Complete 
A-B Holes Middle Val. 2 6 days 
A' Holes Escanaba 2 12 days 
Deepen B's Mid. Val. 2 20 days 
Sulfides Escanaba 2+ ' 20 days 

Mid. Val. 

*From scratchy notes, errors highly likely. 

The down hole measurements plan. The discussions of 
downhole measurements in these high temperature holes brought 
some new and interesting approaches. At A-Sites temperature 
measurements and bottom hole samples will be made every 20 m 
with a Hi-T Barnes Uyeda tool in unconsolidated and semicon-
solidated sediments. When indurated sediments are encountered the 
DCS system could be used to continue coring to just above basement. 
Bottom hole temperature measurements will be made every 100m 
while using the DCS, taking advantage of the fact that the 
temperatures DCS holes will be less disturbed and that the thermal 
pulse decays faster in the smaller diameter hole. Additional Hi-T 
logging may be done in the DCS hole with slim logging tools. 
Subsequently, the DCS hole will be reemed out with the RCB to 11" 
diameter bit, which wilt allow standard and nonstandard logging to 
be done by taking advantage of cooling by circulation. 

Another excellent idea is to do hydrological experiments at 
both A and B type sites by sealing the annulus between the standard 
drill pipe and casing, and. at the same time the annulus between the 
standard drill pipe and the DCS drill pipe. This will seal off the hole 
below the casing to drill pipe seal, and allow measurements of 
permeability and pressure to be madê  at the well head (i.e; on deck)! 
This capability would allow for drawdown testing as well as slug 
tests. It has the great advantage that Hi-T packers would not be 
required. 
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A number technological needs that will be required to meet the 
goals of the sedimented ridge drilling were identified by the SRDPG 
and will be itemized in the report of the chairman. 

The need for new technology motivated the SRDPG to 
recommend a one year interval between the first and second leg of 
their recommended program. 

The SRDPG has developed a very solid program that will deliver 
exciting new results from ODP. It would be seriously hurt if it is 
curtailed by trying to pack it all into one leg or even 1 1/2 legs. 

I'm sure that Bob Detrick's report will fill in gaps that I have 
left and answer questions I've raised. 

Regards, 

Mark Langseth 
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Head of School: Professor D D Hawkes 

Lapwonh Professor of Geology: A Hallam 
Professor of Geophysics: G K Westbrook 
Professor of Geological Sciences: P A Gorren 
Professor of Hydrogeology: J W Lloyd 

Tel 021 414 

Dr R Moberly 
PCOM Chairman 
Joides Planning O f f i c e 
Hawaii I n s t i t u t e f o r Geophysics 
School of Ocean & Earth Science and Technology 
Un i v e r s i t y of Hawaii 
2525 Correa Road 
Honolulu 
Hawaii 96822 
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HanjilitttftiiteOf 

8e ' Z h - ^ 

Dear Dr Moberly ^ 

I enclose a copy of the^working group on f l u i d processes i n accretlonary 
wedges. I an sorry that I could not get t h i s to you i n time f o r the 
May meeting of PCOM, which had been my i n t e n t i o n . 

The working group are happy with the report i n the present form, and I 
hope that PCOM w i l l f i n d i t use f u l i n assessing and planning legs devoted 
to the topic of the report. I have sent copies of the report d i r e c t l y to 
Ian D a l z i e l (TECP), Erwin Suess 'SGPP), Paul Worthington fD.M.P.), and 
Kate Moran fSMP), who c h a i r the panels with most i n t e r e s t i n t h i s f i e l d . I 
have asked them to copy t h e i r comments to you. 

I f you have questions and comments concerning the report I should be glad to 
hear them. 

I s h a l l be at sea on the R.R.S. Charles Darwin from 19th June u n t i l 1st 
August. I f you need to contact me on the ship, the enclosed Information 
should enable you to do so. 

Yours s i n c e r e l y / / 

Graham Westbrook 

Ehc 

PO.Box 363. Birmingham 815 2TT. Telephone 021-414 3344. Telex 338938 SPAPHY G 
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accretionary wedges 

A report prepared by a Working Group of the Ocean Drilling Program, compriang 
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Suess, Dr Erwin 
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Summary 

An understanding of die fluid regime of accretionary wedges will provide vital insights into the 
controlling influence of fluids upon die interdependence of tectonic structures, rock properties, 
diagenesis and metamorphism, and the geochemical budget at subduction zones. Drilling would 
fam die principal component of an integrated study of diis active geological system. New 
standards in site survey, sampling and logging will be required to maximise die scientific benefit 
of die investment in drilling. In-sim measurements of parameters: such as porefluid pressure,, 
permeability and temperature will be of equal importance a> sampling. This will require some 
development of new tools, of which die Geoprops Probe is an example, and more extensive 
deployuKm of logging and sanq)ling techniques used in die petroleum industry. 

Intensive programmes comprising a minimum of three drilling legs, separated by sufficient 
intervals of time to assess results and improve techniques, are advocated for a small number of 
very well smdied accretionary wedges diat represent die spectrum of variation in accretionary 
wedges of such quantities as convergence rate and sediinent type and diickness; 
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StientilficCaMi 

Sediments entering subduction zones are typically composed of 50% water, whereas rocks 
preserved in subaerially exposed accretionary wedges have, on average, less than five percent 
pcoosity. The water expelled by this volume reduction, plus that produced by theimally activated 
minerai dehydration processes, nnist flow through the accretionary wedge, developing in it an 
active hydrogeoiogicai systeni. 

In tins setting, rapid tectonic loading generates high pore pressures that strongly influence the 
develqnnent of stmcmres at an eariy state in dieir evolution. The effects of this process include 
goieratifm of extensive detachment surfaces (Hubbert and Rubey, 1959, Westbrook et aL, 1982); 
control of wedge geranetry (Davis et aL, 1983); transport of heat (Fisher and Hounslow, in press); 
movement of solutes and control of sediment-rock interactions (Schoomiaker, 1986); alterati(» of 
physical properties and onstimtive relations of sediments (Karig, 1986; Ritger et aL, 1987); and 
spawning of unique biological communities at situ of fluid expulsicm (Kuhn et al., 1986; 
Le Picfam et aL, 1987). Simply stated, fluids affect virtually all aspects of die geologic evolution 
of acoetioiaty wedges. Undostanding of die fluid conqxment of accretionary wedges is critical in 
analysis of dieir tectonics, and by implication the tectonics of mountain belts, of which 
accretionary wedges are an important component or submarine anak>gue. Indeed investigation of 
the role of fluids in tectonic processes in present-day accretionary wedges will be of great value in 
understanding die processes diat were once active in old mountain belts. Furthermore die escape 
of fluids from the upper part of die subduction zone exerts a control upra die budget of water and 
soluble ions diat will be taken into die Earth's mande and be available to be involved in die 
generation of subduction zone magmatism. 

The evolution of fluids in accretionary wedges can be investigated dirough studies of surface 
venting phenomena ftcm which die geochemistry of die fluids provides an integrated signaL 
Similarly, investigatitm of subaerially exposed accretionary conqilexes can provide informatim on 
die long-term interaction of fluids and structural process^. However, ocean drilling is die 
principal tool necessary to evaluate die fluid-rock interactions when and where diey are most 
active. Drilling not only allows documentation of die effects of flidds duough lidiologic sampling, 
but also provides real-time physicochemical measurements of die processes associated widi fluid 
flow. Drill sites transecting convergent margins widi a variety of lithologies and dieimal structures 
are necessary to ascertain fully the influence of fluids in subduction zcmes. 

Stnt^fn, of TnvMtigfltinn 

The most effective strategy to pursue; will be to undertake thorough and comprehensive 
investigations of a very small number of accretionary wedges, of which the structure and 
geological history are well known, and diat represent fidrly simple examples of die spectrum of 
develqiment of acaeticmary wedges.. The choice of wedge would reflect the need to determine die 
effects of naturally varying quantities such as sediment duckness, sediment type, rate of accretion, 
age of subducting lithosphere, and to keep other parameters as simple as possible, such as 
convergence directi(xi being nomal rather than oblique. 
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The drilling programme for any one wedge should form the vital component of a complete 
investigation involving geophysical methods, sampling, and monitoring at the seabed. The 
kxauions of drill sites should be chosra to savaple adequately the vertical and horizontal changes in 
structure and physical properties in die wedge. 

Deep holes dnough die toe of an accretionary wedge, ideally as deep as die oceanic igneous crust, 
are requked to characterise flow through diis region, which may be firom sources much further 
landwaidbeneadi die decdtement or even laterally aloig die sequence beneadi die wedge. Hietoe 
region also shows die greatest rate of change of physical properties (Fig. 1). 

Shallower holes further landward would investigate die fluid regime of structures diat are 
developed diere, such as major out-of-sequence dnusts, and pervasive flow out of die sur&ce of 
die wedge, following appropriate surveys. These holes wouM also investigate die progressive 
deformation of die wedge in relation to fhiid contrat and chemistry, and wouM study Quids from 
sources deep widiin <x beneath die wedge released by such processes as dehydration reactions. 
The evidence for flow into die wedge and fraearc basins from adjacent continental crust woukl also 
be an objective of xnan landward sites. 

For a "typical" wedge it is likely that a minimum of dnee drilling lep would be required, because 
of die penetration necessary for die sites at die toe of die wedge and die intensive sampling and 
togging of die sites. It woukl be sensible to leave time between die lep devoted to deeper drilling 
to enable results to be evaluated and die drilling strategy modified, if necessary, with 
improvements in die technotogies. 

For each site die following are essential for adequate description and understanding of die effects 
(rf fluids: 

a. As complete a definition of structure as is possible using all mediods pertinent to die siniation 
investipted by die drill site 

b. *Pore fluid pressure 
c. *Permeability 
d. *Tenq)eta&ue 
e. Porosity 
f. PoK fluid and gas chemistry, beyond die standard prescribed measurements 
g. Lididogy 
h. Diagoietic history 

For the starred quantities a significant advance oa what has been done in die past is necessary. 

Measurements of the in-sim stresses and mechanical properties are greatiy to be desired. Also of 
high priority is the calibration from in holerof measurements of properties of the wedge such as 
seismic velocity and electrical resistivity made with surveying techniques. 

It may appear dial die technological requirements for drilling with die objective of understanding 
die fluid regime of accretionary wedges are so great in comparison to what has been used in die: 
past diat it is surprising that any worthwhile information has been obtained concerning fluids in 
accretionary wedges; In fact, discoveries of great importance have been made with relatively 
unsophisticated sampling in earlier legs. The questions;raised by these, discoveries, however, 
emphasise die need for die conoprehensive approach advocated in diis xepon. While it would be 
unduly restrictive to wait until all the, proposed techniques were available as routine before 
commencing upon aprogrammeof drilling, a significant improvement in die effectiveness of the 
techniques used to determine die important parameters (a-h, above) is necessary to justify a heavy 
investment in drilling time. 
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Surveys Prior to nrillinir 

Ilie surveys prior to drilling lequire greater detail dian is usual in most ODP snidies. Thereforea 
two-stage strategy is apprqniate, a first stage in which die predominating structure and the 
locations of vents or mud volcanoes are first delineated by well-located geophysical surveys, and a 
second stage of detailed stiidies where die conduits fofhud venting and citculaticm are ta^eted. 

The first-stage surveys require 100% swadi badiyipetry to delineate the surface morphology. Ixng 
to medium range sonar images, preferably digiudly recorded and processed to enhance the 
contrasts in reflective character of die seafloor are very desind)le. These displays provide die base 
on which a grid of seismic reflection lines can be laid out at a scale suited to the sizes of die 
structures of interest That scale must also be omsidered in die choice of an appropriately tuned 
seisnnc source and receiving array. Because of dieir complexity, mud diapirs, dirust faults, and 
folds should be imaged with digital nniltichaimel seismic techniques and processed to resolve them 
deariy. The fannddistributum of water outflow from die wedge niight be obtained from heatflow 
stations, die geochemistiy of pore water in pistmcoires or direct measureinent of pressure gradi 
and permeability with a pewtrating probe. 

Tbe second stage is designed to provide die Ugh resolution data required ID site the individual drill 
holes. The survey data should be located with acoustic navigation from an array of seafloor 
transpcmders. Effective placement of the drill sites may require high resoluticm sidescan sonar, 
probably a deep-towed instrument such as SAR, Seamark 1 or TOBL high resolution seismic 
reflection, and underwater phorography. (For example, a survey of the surface and near surface 
sirucQire in die Leg 110 area by the French deep-lowed sidescan system SAR revealed diat the drill 
sites were displaced by 250 m relative to die strucoires fiom die positions diat diey were diought to 
occupy by die shipboard scientific party on die drilling leg.) Detailed heatflow and sampling 
around die prospective sites are needed to evaluate die data obtained from drilling fidly in relation 
to die processes active in die aeas of the sites. DriU sites diat target very localised feanires such as 
vents almost certainly require investigation by submersibles. 

Requirements for Lodging 

In generaL high absolute accuracy of measurement of the parameters is required, not high spatial 
resolution of stratigraphy, dius, long-spacing tools (such as velocity) are most important The 
principal requimnents for logging are as follows:-

1 £gQ2sia-a critical paranKter in any nxxtelling of defbrination and dewaterm 
to calibration of surface geophysics measurements (neutron porosity log, gamma density log, 
electric logs, velocity logs). 

2 Seismic Velocity - important for califaarion of surface measurements: used in permeabilipy and 
pore pressure estimates (especially long spacing velocity log; also a variety of uphole and oblique 
seisnnc experiments VSP, WASP etc. - also shear wave tools). 

3 Resisrivitv - calibration of surface electrical measurements, and porosity and pore structure 
indicator (various resistivity and induction logs, including, long spacing, potaps USEL type of 
large scale electric experiment). 

. 41 Temperature - important fluid flow iiidicator, critical to modelling of deformation; helps to 
define earthquake Suiting limits at depdi; calibration of sutface heat flow and hydrate.tempeiature 
estimates; also diermal conductivity on core (downhole sediment probe, APC temperature shoe, 
high resolution logging HRT npeated at several time intervals to allow extrapolation to equilibrium 
and detect water flows - dus needs more attention). 

5 Pore Fluid Pressure - critical to understanding deformation mechanisms and fluid transport 
(several combinations of logs can give qualitative estimates of pore pressure; also pore pressure 
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sediment probes and packers as described in Downhole Experiments). 

6 Permeabilitv - needed far any models of fluid expulsion, pore pressure, diermal field and 
deformation processes (several combinations of logs can give qualitative estimates of permeability, 
laboratory measurements of core permeability, and downhole probes and packers as described in 
Downhole Esqieriments). 

7 Stress and Strain Indkators - for deformation mocesses and aeometrv. Hiey must be correlated 
with mechanical properties measurement (televiewer and microlog dipmeter for hole ellipicity and 
stmctore such as fault zone dip, packer hydrofracture in consolidated sections at depdi for stress 
inagfiifiiHft and orientatirai, andastic stndn measurements on consolidated core). 

8 Geochemical Indicators - for mapping fluid flow and alteration in section pmetrated by hole (a 
variety of log combinations now permit at least qualitative logging of downhole geochemistty). 
Improvement in die sensitivity of die Salinity Index Ratio (SIR) and testing of die resolution of 
dus method would gready advance work of dus nanire. The salinity index ratio is one of die 
^opcsties measured by die gamma spectroscqiy logging tool Pore fluid salinity changes of about 
10 per mil S were detected by logging during Leg 112 drilling (Fig.2) and confirmed by chloride 
titrations of squeezed pcne fluids. Such large changes in salinity characterize drastically different 
subsurface hydrogeological regimes. UsuaUy in active margins, pore fluids do not show changes 
of quite dus magnitiiHa There is a need for iminoving die sensitivity of diis logging tool and 
testing its limits for measuring reliably small salinity changes of around 1 per miL Changes of 
such twagninirî  are ubiquitous in pore fluids of accreted margins and carry major information on 
die nature, source, and histmy of advected fluids. 

Rfittuircmenta for Sampling 

The policy and methodology of sampling deep-sea drill cores has evolved over the span of drilling 
programs, and should continue to evolve as the scope and objectives of scientific drilling change. 
There should be flexibility in bodi policy and mediodology to accommodate die objectives and 
characteristics of individual sites. Sampling in accretionary wedge sites, where principal objectives 
involve die physical and chemical characters of die sediments and fluids as well as die mechanical 
state of sediments, and where paleoclimatologic or historical objectives are generally of minw^ 
concern, should reject these cmsiderations. " 

In wedge sites die condition of die core is of paramount importance. For triaxial and 
reconsolidation tests, as well as for aneiastic strain recovery (ASR) measurements, 
undisturi)ed, whole roimd cores must be collected and adequately preserved. To ensure that 
appropriate core sanqiles are taken, core sections may have to have their liners removed (split, as 
for igneous rocks), so that the sections can be inspected. The length and number of whole round 
samples should reflect the type of test, the suspected vertical gradients in the quantity to be 
measured, and the competing demands for the material. In other words, blanket procechues on 
sampling should be avoided, except to form a "ceiling" on die total percentage of material sampled. 
It shouki also go without saying diat programs requiring special saniples should be integrated in 
order to mininuze die number of sanq)les needed, eidier by recycling tnaterial, or by sequential 
testing if some tests are nondestructive, as die ASR tests. 

The gradient of change of dissolved ionic species and gases in pore fluids from accretionary 
wedges is die most important coiventional parameter used to detect fluid movement The shape of 
the gradient is the conqxmte of diffusional and adective transport and of regenerative and 
consumptive diagenetic reactions. All inferences about active dewatering and the rates and 
directions flow are based on the shape of concentration gradients and, to some extent, on die 
magnimde of diese dissolved concentrations. As widi sampling for physical measurements 
maximizing the spatial resolution at downhole intervals, where changes in gradients are most 
pnmounced, should be the objective during sampling of pore fluids. The optinaal spacing required 
to resolve gradients cannot be predicted, but has to be deffirmined in "real time" as drilling 
proceeds. With the existing prcK^dures for fluid sampling by squeezing this requires extreme 
flexibility in sampling policy and more frequent whole-round samples at die discretion of die 
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co-chiefs. To permit dus flexibility and to avoid conflict with sampling for odier objectives, die 
drilling of B and C holes at cotainates has definite advantages, as ̂ own by Leg 112 drilling, and 
should be seriously ansidaed for drilling in accretionary wedges. 

Sampling of gases (mosdy mediane and carbon dioxide) in accretionary wedges - where die gas 
OMitents are the highest among all of die drilling targets-is paesaiidy inadequate, The gas contents 
downhole, measured by existing procedures, quickly approaches a maximum which " ... 
represents die limit of die amount of residual mediane diat can be retained by die sedinoent..." as 
die core is depressurized and opened cm deck (Shipboard Scientific Party, Leg 112, Site 683, 
p. 462). It is imperative diat a pressure core barrel systeni be enqployed which allows not 
<mly sampling of sediment-fluid-gas at ia jiQi conditions, but also ensures detection and 
nieasurement of die gas content mboard die drilling vesseL Requirements for this new shipboard 
procedure are duu accurate total gas cratoits be unaffected by losses due to evolution and escape. 
This procedure should also address die problem caused by stripping of trace gases during 
degassing of methane and carbon dioxide. The trace gases. He, noble gases and diermogenic 
hydrocarbons, contain important infoimati<»i on the source depth of migrating fluids. 

Reouirements for nownhole MeasuremPiifs and Fxneriinents 

The iaaa measurement of pore pressure, permeability, temperature and stress are in greatest 
demandindiestudyofaccretuMUBy wedges. For various reasons, none of diese parameters can be 
adequately detennined frran logs, but even where sane klea can be deduced from logs diere must 
be indepcnulent direct measurements with which to calibrate die logging results. At present a 
number of tools to measure various properties m-atU measurements are under development 

In addititm to tools diat obtain ia-aoi measurements of properties directiy, diere are tools diat 
measure "tracer" or "correlation" properties such as seismic velocity. Two such tools or 
downhole experiments are vertical (ami vuiable offset) seismic profiles and large-scale electrical 
resistivity measurement VSP's are needed in some cases to correlate in-hole and surface seismic 
dao, to clarify structure below die hole, and to probe complex strucnire around die hole. Shear 
wave velocities may provide informatiOT ctmceming elastic moduli, gross permeability state of 
stress and fluid pressure, but such smdies are not far advanced, even in die petroleum industry (as 
reported by industrial representatives on the DMP). High quality seisnnc experiments, with 3 
component seismometer arrays, shouki be run in holes where diey can be scientificaUy justified. 
Large-scale resistivity experiments have die great advantage over wireline logging techniques of 
measuring resistivity in a large volume of rock around die drill hole and are not so prone to die 
effects of invasion of sea water or drilling mud into die rocks immediately around the hole. 
Resistivity vahies reflect porosity and pore fluid chemistry, and are very infcnmative when taken in 
conjunctim with odier get^hysical measurements. 

The success of downhde measurement will be, in part a function of environmental oxiditions, but 
also of opoational considerations. If useful data are to be obtained, adequate tools must be 
(teployed with (^itimally prepared hole ctxiditions. Samples retrieved by existing in-situ pore fluid 
devices yield valuable information on the fluid chemistry by sampling ahead of the drill bit where 
contamination is minimal. The infrequent deployment of Iq ̂ itU pore fluid devices, however, does 
not help in better defining die shapes of die concentration gradients. It is clearly desirable to 
increase die frequency of deptoyinent of the in-nm prae water samplers per drill hole coupled widi 
temperature sensors. The deterioration of drill hole conditions during in-sita sampling and 
tenqierature probing is a proUem that needs to be overcome. 

Packer deploymem for saixqiling of fluids is very promising in certain structural settings such as 
venting conduits, decollement zones, faults and unconformities. Venting conduits channel fluids 
vertically and fault zones and unconformities horizontally. The setting of packers in drill holes 
dioukl be in conjunction widi permeability experiments and die accurate definition of die geometry 
of permeable zones by logging. Packer (teployments yield large volumes of fluid samples and are; 
suitable for sustained extraction experiments. Large volumes of fluids are needed for natural and 
artificial tracers for checking horizontal flow between two or more holes would also rely on packer 
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technology. Such experimmts appear to be realistic. Side-wall sampling for fluids seems an 
approach diat is not very promising, as contanunation by drilling fluid and caking of mud is 
high^ adjacent to die drill hole walL 

Laboratory Measiiremeiits and ECTcrimente 

Laboatory experiments and measurements beyond the normal shipboard suite are necessary to 
obtain additional characteristics and to conelate or calibrate logging and odier measurements. 
Included here are both special shipboard smdies and shoe-based laboratory studies. Before 
identifying die priiudpal needs of such studies it must be stressed diat diey should be extremely 
well correlated, among themselves and with other measurements, because heterogeneities in 
pn^ierties and lithofogies will result in rapul along-core changes. To die extent diat it is possible, 
die same sanqile shouki be used fiv all tests. 

Of die laboratory experiments pertinent to studies in accretionary wedges, intergranular 
permeability tests, aneiastic strain recovery (ASR) measurements, structure (fracture) analysis, 
sediment mechanical tests and seismic vekxi^ measurements at utSSl conditions were perceived 
as die most inqxxianL Intergranular permeability, bodi parallel and perpendicular to bedding must 
be measured as a complement to die gross pennnbilities determined from ia-am effective stresses, 
using on board ODP oquipment if available, but also in onshore laboratories. 

A wide range of mechanical tests is apinopriate, all oriented toward characterization of the 
Twŵ haninai State paFaiDBters (eg cobcsoa, internal friction), strengdi, and theological behavior of 
die sediment at conditions found in die accreti(Hiary wedge. A nunor but important objective is to 
determine porosity rebound as functions of porosity and elasticity, so diat laboratory measurements 
of porosity can be corrected to ia-aiu values. Al l such tests are quite time-consuming, require 
accurate control of pore-fluid conditions, and reproductitni of in-sifii stresses, all of which imply 
diat most testing be done in shore-based Udxnatories. Details of testing programs are a function of 
investigaiOT bias and ingenuity, but certainly die program woukl involve triaxial and uniaxial strain 
(reconsolidation tests). 

Seisndc velocity measurements on sainples are needed not only for die determination of elastic 
moduli, but also to correlate velocity with lithology and other properties at a fine scale. Adequate 
measurements must be made at in-sim pressures at least and temperature if possible. The 
necessary equipment may become part of the shipboard suite and should be used for as much of 
die shipboard velocity measurement as possible. Additional measurements in shore-based labs will 
almost certainly be required. 

Measurements designed to determine stress orientation include aneiastic strain recovery tests and 
analyses of structural features (primarily young natural features) in cores. ASR measurements are 
relatively simple but time consuming, and must be done with undisturbed cores as soon as possible 
after die core is brought on deck. It woukl be logical to preserve diese same cores for subsequent 
mechanical testing. Because each test requires more dian a day, die sanqiles shouki be biased 
toward sections of hole where die stress orientation is suspected to change rapidly, as near major 
fiault zones, especially across the basal decollemem. 

Structural analyses involve die quantitative measurement of recent fracmres and other structures 
diat can: be related to die (mentation of stress and in some cases to strain and mechanical state 
parameters. Again, die range and approach wouM depoid on die strucmres that occur, but a point 
to stress is die need to split cms perpendkular to structures. Possibly some x-ray technique (eg 
xrray tomography) or ultrasonic imaging method couki be developed to determine die structural 
fran^cxic in die unsplit core.. 

Both ASR tests and structural analyses will require some method to orient the core. Although there 
is no way at present to orient cores of consolidated material at depths beyond APC penetration, a 
number of indirect methods should suffice. These include correlation of in-situ and core dips 
using die FMS tool and paleomagnetu; measurements on die cores. 
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Thennal conductivity, which must be measured to detennine heat flow, is difficult and time 
consuming in consolidated sediment using the needle probe (nunsplitcQie. The development of a 
"thermal pad" diat can be used to measure conductivity on die face of the split core is to be 
eocmraged to save time and improve results. 

In general, the facilities available for geochemical analysis tm board or in labs ashore are adequate, 
but attenti<» should be paid to the extra demands placed upon onboard equipment by the need to 
aiake measurements of samples with preserved in-situ conditions from a pressure core barrel 
system and to the problems of storage and transport of these samples. Tins includes adequate 
preservation for isotope analyses on gases and fluids such as copper coils and pressurized vessels. 
Thematic and service panels are urged 10 outline the specific details. 

Hnally, techniques witii which the physical properties of gas hydrates can be determined should 
be developed. This would involve a cold chamber diat could be brought to in-jjita pressure and 
pomit measurement of seismic velocity, diermal conductivity and odier relevant properties. 

Post Drilling E»m.riiiM.nts 

Evidence is accumulating frran work on accretionary wedges, from survey information as well as 
drilling, to suggest that the outflow of fluids could have a significant ejnsodic element. This 
qnsodicity could be produced by periodic stress build up associated with the production of 
eanhquakes in more landward and deqier parts of the subduction zone. Just as it is important to 
define die ̂ mtiai context of die drill sites as well as possible, it is important to know die temporal 
cmtext and find whether the measurements made during die drilling leg are representative of 
k»g-tenn behaviour or samiris of a maximum or minimum of a sban-paiod cycle. 

The types of long term measurements in boreholes would be of strain (using tiltmeters). fluid 
pressure, temperature, and perhaps fluid chenustry if a suitable system for dus couM be developei 
It is inqxirtant diat die borehole should be sealed, eidur aitifically or nanirally duou^ collapse of 
die holes, to prevent fhnd flow along iL The borehole measurements would be made in association 
widi seabed momtoiing of strain, temperature and fluid pressure gradient, and seismicity (boehole 
seismometers may also be used). 
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Figurea 

F ig . l 
Schematic cross-section of an accretionary wedge and upper part of subduction zone showing 
modes of fluid escape (listed below) and typical dnll-sitB locations for the investigation of the fluid 
regime €i the accretionary wedge. 

Fig.2a 
Summary cross section of the results of Leg 110 as they relate to the fluid regime, showing flow 
paths and the anomalies in die concentrations of chloiide and methane in pore fluids in samples 
from four of the eight holes transecting the toe of the accretionary wedge of the Barbados Ridge 
Complex. 

Fig.2b 
Anomalies in die concentration of chloride in pcnewater from samples taken at Site 688, Leg 112, 
off Pbru; Small negative anomalies indicated with small arrows are thought, to be sampling 
artefacts produced fay dissociation of methane hydrate during core recovery. Large negative 
anomalies shown by large arrows, are believed to indicate the flow of low chloride fluids. The 
BSR, bottcHn simulating reflector, at the base of die gas hydrate zone is shown at 4(X)-415m depth. 

9 
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FIg.I 
Schenutic cfoss*sectiGn of an accntioiufy wedge nid upper put of subductioii zone showing 
mote of fluid orape (lisKd below) and tyirical diUl-siB locaim 
legune of the jmieiiiMiaiy wedge. 

FLUIDS IN THE UPPER PART OF SUBDUCTION ZONES 

1. Fluid escape alonq thrust Fault associated aith 
accretion at the Front oF the aedqe, and (la) 
alonq faults antithetic to these. 

2. OiFFuse Floa out oF the sea bed in response to 
cnapreasion. Fractures produced by local tensile 
stress at crest of anticlines may aid outFloa. 

3. Lateral Floa along more permeable units in 
accreted sequence, Feedinq Floa through to Faults. 

3. FIoB Fran less peraeabls units into mors 
permeable units. 

3. OutFloa FroB verticsl strike s l i p Faults 
intersecting the accretionary aedge. 

6. Horinzontal Floa along the'decollement beneath 
the aedge. 

7. Outaard Floa in sequence beneath aedge in 
responses to the load^oF the aedge; 

B. rioM in permeable upper pert of ocesnic 
igneous crust. 

9.. Relesse oF aater into'the aedge. as a consequence-. 
oF the-deFomation'of subcreted htnderplated) 
packets of sediment in duplexes; 

10. Floa along major out-of-aequence landaard 
dipping thrust that anable the aedge to 
maintain i t s c r i t i c a l taper. Local dils t i o n 
and vein deposits From outFloaing aater msy 
be the cause of the acoustic impedance contrsst 
thst gives these Faults seismic v i s i b i l i t y . 

11. Floa along bacfcthrusts into the Foresrc basin. 
12. Upfloa From deeper parts oF the subduction zone 

of aster released by dehydration reactions. 
This a i l l be dependent to soms degree on 
subduction rste. 

13. Uater From deeper part of subduction zone 
penetrating Fractures in overriding lithosphere. 
Frsctures are probably radial to the island arc. 
Hydration oF ultramaFlc rock may cause formation 
oF serpentinite diepirs. 

14; nsteoric groundaater From island arc or cordilleran 
continantal margin seeping into horizons in the 
Foresrc basing and then out into baaic. 

15. OutFloa through mud volcano'or other types oF vent 
on ocesn Floor in Front oF aedge. A l l locsUsed 
sites oF outFloa are potential locations.For coniminities 
oF chemosynthetic biots. 



stum 

Gas hydrate 

Siieeaa 

480 520 560 
Chloride (minplA.) 

• M l ' 

Fig.2a 
Summary cross section of the results of Leg 110 as ihcy relate to the fluid regime, showing flow 
paths and the anomalies in the concentrations of chloride and methane in pore fluids in samples 
from four of the eight holes transecting the toe of the accretionary wedge of the Barbados Ridee 
Complex. * 

Fig.2b 
Anomalies in the concentration of chloride in porewater from samples taken at Site 688, Leg 112, 
off Peru. Small negative anomalies indicated with small arrows are thought to be sampling 
artefacts produced by dissociation of methane hydrate during core recovery. Large negative 
anomalies shovyni by large arrows, are believed to indicate the flow of low chloride fluids. The 
BSR. bottom sirnulating reflector, at the base of the gas hydrate zone is shown at 4(X)-415m depth. 
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The University of Rhode Island Graduate School of Oceanography 
Narragansett Bay Campus. Narragansett, Rl 02882-1197 

Dr. Ralph Moberly, Chairman 
ODP Planning Committee 
Hawaii Institute of Geophysics 
2525 Correa Road 
Honolulu, HI 96822 

Fri, May 19,1989 ^3-221. 

DearRalph: 

Along with many members of the ciustal drilling community I was shocked and 
dismayed to hear of the decision at the recent PCOM meeting to remove the Geochemical 
Reference Hole leg (Leg 130) from the 1990 WPAC schedule, especially since it had been 
approved by such a wide margin at the PCOM meeting only last December. Although tiiis 
program has been controversial widiin PCOM, the study of global geochemical cycles was 
identified as a very high priority at COSOD n and has broad support within the 
geochemical community. PCOM, of course, often has to make difficult, sometimes 
unpopular decisions, in evaluating programs such as this in the context of overall drilling 
plans and priorities. However, I find some of the circumstances surrounding this particular 
decision most disturbing. 

First of all, I am very upset at how the decision was made. By all accounts, it was 
done without a formal vote, without the LITHP liaison present, and without prior 
notification to either the LTTHP chairman or the Leg 130 co-chief that the program would 
be reconsidered at this meeting. Moreover, diere does not appear to have been a general re-
evaluation of all scheduled 1990 WPAC programs; instead only the reference hole program 
was singled out If PCOM believed a leg had to be dropped from the 1990 schednle to 
accommodate adding the Old Pacific program, then in my view ̂  the 1990 drilling legs 
should have been re-examined and the relative priorities of the respective panels solicited 
(e.g. reference holes vs. Lau Basin or Old Pacific vs. Vanuatu). 

Second, I am upset over why die decision was made. A major factor appears to have 
been the incorrect view that this drilling was nota high LITHP priority in WPAC: As 
chairman of LTTHP during most of the time dus proposal was discussed and debated, I 
know that this is manifesdy untrue. LTTHP has consistentiy argued that drilling across die 
Bonin and Mariana arcs, including reference holes seaward of the trenches, were along 
widi Lau Basin drilling, die highest priority lidiospheric drilling programs in WPAC: 
LTTHP spent more time discussing and advocating reference hole drilling dian any odier 

The Universily of Rhode IslancJ is an affirmative action and eaual ocportunity employer. 
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single program die panel considered during the diree years I was chairman. Would LTTHP 
devote diat kind of time and energy to a program that it considered a second or third-rate 
priority? If PCOM really wanted to know how LITHP ranked this program why didn't it 
ask? In this case it appears to me that PCOM knew fidl well that LTTHP ranked reference 
hole drilling very highly. However, by playing off stated LITHP priorities in CEPAC 
against diis WPAC program a justification was constructed for removing a leg that LTTHP 
always considered an essential part of its WPAC prograoL 

The decision to remove a scheduled, partially staffed leg is, to my knowledge, 
unprecedented. However, die rationale which is given for this action hardly seems to 
justify such an extreme measure. The effect has been to undermine die credibility of the 
drilling program and the entire planning process. I urge PCOM to consider reinstating this 
leg and to take steps that will insure diat similar situations do not arise in die future. 

Sincerely, 

RobenS. DetrickJr. 
~ Professor 

cc: R. Batiza, LTTHP Chairman 
PCOM members 
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Dr. R. Moberly, 
Hawaii Inst, of Geophysics, 
University of Hawaii, 
2525 Correa Road, 
Honolulu, 
HI 96822, USA 

May 19, 1989 

Dear Dr. Moberly, 

JUN - 51989 

iMfiiaii Institute V,: 
UnhwitoiifHawil 

I was somewhat shocked at the recent decision by PCOM to 
withdraw the geochemical reference leg from the 1989-90 ODP 
plans. The theme of geochemical reference holes was strongly 
supported by the Lithosphere panel, and i n p a r t i c u l a r by the 
geochemists/petrologists on the Lithosphere panel. I gather the 
project " f e l l through the cracks" during the recent PCOM meeting. 
This must p a r t i a l l y be due to the absence of a 
petrologist/geochemist on the panel; a problem which i s re l a t e d 
to the rotation of the Canadian and Aust r a l i a n membership. 

As the co-chief s c i e n t i s t on Leg 123 who was responsible for 
the basement and geochemical reference s i t e objectives, I am 
surprised at the decision. The i n i t i a l r e s u l t s from Leg 123 
demonstrated that the concept of determining the bulk 
geochemistry of the oceanic crust was possible, and could provide 
firm constraints on the problems of c r u s t a l r e c y c l i n g . I could 
r e f e r you to a May 1989 Nature a r t i c l e by Craig's research group. 
This paper questions the extent of c r u s t a l r e c y c l i n g i n arcs, on 
the basis of He isotopes, and c l e a r l y states that we have a poor 
understanding of what i s being subducted at the trenches. 
Obviously, to understand the problem of c r u s t a l r e c y c l i n g we 
require more than one reference section. The combination of the 
Leg 123 re s u l t s and the proposed Leg i n the P a c i f i c Ocean would 
have s i g n i f i c a n t l y advanced our knowledge of the geochemistry of 
oceanic crust. 

An important "spin-off" from the geochemical reference study 
on Leg 123, was the development of an i n t e r a c t i o n between the 
igneous p e t r o l o g i s t s , sedimentologists and sedimentary 
geochemists.- Several combined papers are planned for the 
S c i e n t i f i c r e s u l t s volxune. We established an a n a l y t i c a l program 
for sedimentary rocks on the Joides Resolution, and produced the 
most comprehensive a n a l y t i c a l package for sedimentary rocks i n 
the oceans. Unfortunately, much of t h i s i n i t i a t i v e w i l l be l o s t 
as a re s u l t of the PCOM decision. 

CP. 6128, succursale A 
Montreal (Quebec) 
H3C3J7 
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^"»agine a reversal of the PCOM decision may be 
d i f f i c u l t i n the immediate future, I strongly suggest that PCOM 
consider r e i n s t a t i n g the geochemical reference s i t e objectives i n 
the P a c i f i c d r i l l i n g program. 

Yours s i n c e r e l y 
/ 

John Ludden 
Professor 

cc/ 
Dr. F. Gradstein, Co-chief s c i e n t i s t Leg 123 
Dr. J. Malpas, Director, ODP Canada 
Dr. R. Batiza, Lithosphere Panel 
Dr. J . Natland, 
Dr. C. Langmuir, 
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University of Hawaii at Manoa 
Hawaii Insliluls of Geopliysics 

2525 Correa Road • Honolulu. Hawaii 96822 
Cable Address: UNIHAW 

May 22, 1989 m 2 5 m 
i 
MaaiijMtitaiev. 

Dr. Ralph Moberly 
Chairman, Planning Committee of ODP 
Hawaii Institute of Geophysics 
2525 Correa Road 
Honolulu, Hawaii 96822 

Dear Ralph, 

This letter is in response to several decisions made at the recent PCOM meeting 
in Oslo. First and most Importantly, LITHP would like to request that PCOM consider 
reinstating the Geochemical Reference Site (GRS) drilling leg which previously had been 
scheduled as Leg 130. Secondly, and perhaps related to the GRS decision, I discuss the 
general issue of thematic scientific goals vs. regional drilling interests. Despite the firm 
decision that ODP drilling should be guided only by thematic scientific priorities, there 
seems to still be a strong influence of regional considerations in long-term planning. 

1. Geochemical Reference Sites (GRS) 

Drilling of geochemical reference sites as part of the Bonin drilling program has 
consistentiy been one of LITHFs top priorities in the WPAC. We are thus most 
distressed that the program has been dropped from the drilling schedule. There are 
several excellent reasons for reinstating the GRS program and we urge the PCOM to 
consider doing so at its August meeting. First, the GRS proposal is a direct spin-off 
from COSOD n, which put a very high priority on the study of global geochemical 
cycles and cnist-mande interactions. The GRS program provides an excellent test of 
element recycling and offers promise of greaUy advancing our knowledge of 
geochemical processes in subduction zones. The GRS proposal closely follows the 
strategies agreed upon at COSOD II and thus has very broad support in the geochemical 
community. Questions of global geochemical cycles are difficult to approach with a 
single drilling leg, however the GRS program is a carefully designed experiment which 
should begin to provide an assessment of element cycling in subduction zones. The GRS 
program is the only program of its'type which has been proposed. Since there is very 
wide agreement that the Bonin-Marianas system is the ideal place for this study, it is 
logical that the leg be scheduled during the WPAC drilling: program. Many members of 
the international isotope geochemistry community who participated actively in COSOD n 
have expressed dismay at what they view as a repudiation of the COSOD II objectives 
by this PCOM action. 

AN. EQUAL OPPORTUNITY EMPLOYER 
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One of the reasons given for dropping the GRS leg is that it did not have high 
rankings from the thematic panels, including LITHP. This is incorrect. GRS is a 
WESPAC program and the LITHP has consistenUy ranked it as a top priority in the 
WPAC. LITHP has consistenUy viewed the GRS as an essential component of the 
Bonin and Marianas drilling programs and thus ranks GRS at the top of its WPAC 
thematic priorities. After the considerable efforts by LITHP to argue the scientific 
importance of this program, it is difficult to understand how anyone could believe that 
it has a low ranking by LITHP. LITHP has only a very modest list of priorities in 
WPAC: 1) Bonins, 2) Marianas and 3) Lau Basin. The GRS program is integral to the 
full scientific success of the top two priorities and addresses an important thematic 
objective of COSOD II. 

In addition to very broad community support and scientific excellence of the 
program, there are other reasons for strongly considering the reinstatement of the GRS 
leg. First, the procedure by which it was dropped (no vote, LITHP liaison absent and 
no advance notice that it would be further discussed) is, to my knowledge, 
unprecedented and highly irregular. Why were other WPAC programs such as Vanuatu, 
Nankai and N£ Australia, also not reconsidered? These procedural irregularities are 
very unfortunate because they reflect negatively on the planning structure of ODP. The 
GRS program had previously been approved by PCOM by a 12 to 2 vote. The 
withdrawal of this support under such irregular circumstances, cannot help but 
contribute to a misperception by the commmunity that the PCOM is a group of insiders 
which acts only in the interests of PCOM members. Though false, this perception is 
potentially damaging to the ODP and should be an important concern. 

JThe GRS program-has-an additional goal/benefit of providing a reasonably deep 
penetration of Pacific ocean crust. This has not previously been done and is critical to 
several questions of crustal genesis. For this goal, it might be possible to consider 
deepening one or more of the Old Pacific sites. 

Thus, in a recent telephone poll of available LITHP members, we considered 
whether deepening one or more of the Old Pacific (OP) program sites could also 
accomplish the goals of the GRS program. Apparently this was also discussed at the 
Oslo PCOM meeting. On one hand, deepening two OP sites on a flow line by 200 m 
could show that basement composition is constant with age which strengthens the 
strategy outlined in the GRS proposal. However, the OP sites are much too old to test 
the specific hypothesis of the GRS program.. Furthermore, significant deepening of one 
or more of the OP sites would require several weeks of drilling, and: could compromise 
some: of: the: important goals, of the OP program: While- there: are several strong 
arguments for deepening'OP sites further than 50 m into basement, LITHP feels 
strongly that the goals of the: GRS program can only be met as proposed. Obviously 
any hole in the'western Pacific (and'elsewhere for that matter) contributes in some, way 
to characterizing: the; crust which will ultimately be subducted, however the. GRS' 
program proposed a specific experiment—one which, cannot be duplicated by random 
deep drilling. 
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2. Long-term Planning and LITHP Priorities 

Another reason given for withdrawing support of the GRS leg is that there is 
considerable enthusiasm among PCOM members to shorten the Pacific program so a 
lengthy drilling program in the Atlantic can commence quickly. This claim is disputed 
by several PCOM members and we certainly hope it is untrue because this would 
preempt long-term planning on the basis of thematic scientific goals and presupposes 
that the thematic panels will rank Atiantic thematic priorities above continued work in 
the Pacific or Indian oceans. While this may indeed turn out to be the case, it is 
premature to assume so. From LITHP's point of view, an important consideration is that 
Pacific thematic objectives be adequately met. 

Many of LITHP high-priority objectives are best studied in the Pacific. It is for 
this reason that LITHP has, for the last several years, put its share of drill time in the 
bank for CEPAC. While it may not be necessary or desirable to drill all these objectives 
(plus future high-priority Pacific thematic objectives) during a single long tour we 
consider it essential that a very significant portion of LITHP's objectives be drilled in 
the next three years. Drilling statistics for DSDP and ODP show clearly that crustal 
objectives have consistentiy received less than a fair share of drill time. If ODP is to 
continue attracting the support of scientists interested in the origin and evolution of the 
ocean crust and lithosphere, then it is essential that this pattern be reversed. 

At its next meeting, LITHP will, as directed, begin to reconsider and rank 
previously submitted and new proposals for drilling in all ocean basins. The thematic 
priorities of LITHP are well known and include 1) processes at sedimented and 
unsedimented ridge crests and the origin of ocean crust, 2) establishing sea-floor seismic 
observatories and 3) case~stttdies of important global questions relating to the evolution 
and modification of oceanic lithosphere. Studying the early evolution of hot spots 
(Loihi) is an example of a high-priority case study. As outlined in the ODP long-range 
plan, these objectives can be partly met by drilling at active ridge crests and deep 
drilling on older crust in a variety of tectonic environments. However, additional 
highly-ranked case studies are also a very important part of LITHP drilling objectives. 
While we expect that important thematic objectives will arise that are best tackled in the 
Atlantic (e.g. slow-spreading ridges, the nature of deep crustal reflectors), there are at 
present few mature proposals in hand for these objetives. In contrast, there are many 
proposals in the Pacific which have previously received high thematic ranking. Some are 
strong contenders for future Pacific case studies. It is therefore possible that LITHP will 
recommend extending the CEPAC program or returning, to the Pacific after only a brief 
foray into the Atiantic. 

In view of these considerations, LITHP is very concerned by the erosion of its 
very modest priorities for WPAC Even more serious, is the possibility that LITHP's. 
Pacific priorities will also be adversely affected for similar reasons. Shortening of the 
CEPAC program is: thus of very serious concern to LITHP and we. urge PCOM to allow 
thematic: objectives, not regional ones, to determine, the ship track. 
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To summarize: we request that PCOM consider reinstating the GRS leg into the 
1990 drilling schedule. Also, we request that thematic scientific priorities be used as the 
main criterion for long-term planning, in accordance with recent policy decisions. 
Thank you for your consideration. 

Sincerely, 

Rodey Batiza 
Chair, LITHP 

RB:ctk 
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Dr. R. Moberly 
Hawaii Inst of Geophysics 
University of Hawafl 
2525 Conrea Road 
Honolulu. HI 
96822 USA 

Dear Ralph: 

You have by now received a letter from John Ludden of the Universite de 
Montreal concerning his Incredulity at the news that the geochemical reference leg 
had been dropped from the 1989\90 Pacific plan. I can only echo his thoughts and 
express my own stock on hearing this news. I have, In the past, argued vehemently 
In support of this proposal both as a petrologist on PCOM, as a liaison member to 
the Lithosphere Panel and as an interested scientist. 

Due to unforeseen circumstances, I was unable to attend the PCOM meeting 
In Oslo, but the CanAus Board was no doubt ably represented by David Falvey. 
What I cannot understand Is how geochemical reference holes "fell through the 
cracks" when the leg had been formally accepted Into the 1989\90 program by a 
PCOM motton at the meeting in Miami. I realize that igneous petrologists are few 
and far between on PCOM; pertiaps I am the onlŷ  onê  but I feel an opportunity was 
taken at the Oslo meeting: to kill a program which previously had less than full 
support from other PCOM members simply because many did not understand it. It is 
my; opinion that when proposals have been formally accepted into programs then 
every effort should be made to contact knowledgabie authorities before the proposals 
are subsequently removed. 

..72 

• Telephone: (709) 737-4708/4382 Facsimile: (709) 737-4702 Bitnet ODP@MUN Omnet: J. MALPAS • 
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I would appreciate it if you could circulate a copy of this letter to PCOM 
members for their Information. I wilt speak to the Issue further in Seattle if given the 
opportunity. I hope that a reasonable explanatton as to PCCM's actton will be 
proffered at that time. 

I apologize again for my absence at the Oslo meeting and hope to see you 
In Seattle. 

Best wishes. 

; 

John Malpas 
Director 
Canadian Secretariat-ODP 

cc: Ian Gibson • Chairman CNC 
Chris Barnes • EXCOM 
John Ludden - Co^hief Leg 123 
Felix Gradstein - Co-Chief Leg 123 
Robert Detrick - SROPG 
Jim Natland - WPDPG 
Oavu'Falvey - PCOM Australia 
Rodey Batiza - Lithosphere Panel 
Chariie Langnuir -
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Dr. Ralph Moberly 
JOIDES P l a n n i n g O f f i c e 
Hawaii I n s t i t u t e of Geophysics 
U n i v e r s i t y of Hawaii 
2525 Correa Road 
H o n o l u l u . Hawaii 

Dear Ralph: 

T h i s i s my l e t t e r . 
R e ference S i t e s d r i l l i n g 
add to the s e v e r a l you 
c a n c e l t h a t d r i l l i n g , 
members. 

RECEIVED 
i 11969 

Hmlj Inttitiite £<< 

- ^ f f f l 
on b e h a l f of the s c i e n t i s t s who l a b o r e d to p l a n 

, and who were a n t i c i p a t i n g p a r t i c i p a t i o n i n the l e g . t o 
a l r e a d y have, c o n c e r n i n g PCOM's d e c i s i o n at Oslo t o 
I an co p y i n g t h i s l e t t e r and an e n c l o s u r e to a l l PCOM 

Sin c e PCOM has been asked by the LITHP chairman to r e c o n s i d e r i t s 
d e c i s i o n . I s h a l l c o n f i n e myself to two m a t t e r s , panel r a n k i n g s and the t h e m a t i c 
b a s i s f o r the L a n g n u i r / N a t l a n d p r o p o s a l . I b e l i e v e PCOM made an e r r o r 
c o n c e r n i n g i n t e r p r e t a t i o n of r a n k i n g s , and I t h i n k i t s d e c i s i o n i g n o r e d some 
l o n g - s t a n d i n g concerns of the l i t h o s p h e r i c community. 

Concerning my p e r s o n a l r e a c t i o n to the d e c i s i o n , I w i l l o n l y mention t h a t , 
s i n c e I am not to be a c o - c h i e f s c i e n t i s t , I am suddenly i n s e r i o u s d i f f i c u l t y 
f o r s a l a r y f o r e a r l y next y e a r . I have e x p l a i n e d t h i s s i t u a t i o n to a p p r o p r i a t e 
people at S c r i p p s I n s t i t u t i o n . 

P a n e l Rankings 

Rodey B a t i z a , the LITHP chairman, t e l l s me that your data f o r the r a n k i n g s , 
which you c i t e i n defense of PCOM's d e c i s i o n i n your response to a l e t t e r o f 
Gerard F r y e r (which you c o p i e d to me), are from the 3rd WPAC p r o s p e c t u s . These 
are my r e c o l l e c t i o n s , as a member of WPAC. 

The r a n k i n g s l i s t e d at the b e g i n n i n g of the p r o s p e c t u s are dated I2/SS. 
That was the month t h a t C h a r l i e Langmuir and I su b m i t t e d our p r o p o s a l . I 
c a r r i e d i t from the A6U meeting to Menlo Park to pr e s e n t i t f o r the f i r s t t ime 
to WPAC In December, 1986. Thus the p r o p o s a l was not shown as ranked by SOHP o r 
TECP i n the 3rd p r o s p e c t u s because those p a n e l s had not yet seen i t . Even 
LITHP hadn't seen i t , but they had asked C h a r l i e to prepare the p r o p o s a l , and he 
i n v i t e d my p a r t i c i p a t i o n . Even without the p r o p o s a l , however, LITHP had g i v e n 
f i r s t p r i o r i t y w i t h i n the WPAC p r o s p e c t u s to the BON/MAR program, which i n c l u d e d 
s i n g l e - b i t c o r i n g to basement at two r e f e r e n c e s i t e s , one o p p o s i t e each a r c , as 
e x p l a i n e d i n the 3rd p r o s p e c t u s . WPAC i t s e l f had g i v e n thi.s m u l t i - d i s c i p l i n a r y 
program, one- i n c l u d i n g the. two. s i n g l e . - b i t r e f e r e n c e s i t e s , a very h i g h ranking,. 

Our p r o p o s a l b a s i c a l l y asked to s p l i t these two ho l e s o f f i n t o a s e p a r a t e 
l e g ( o r somewhat, more) to. which; we. added, more basement d r i l l i n g at one. s i t e , and 
ho l e s i n a sedimentary, apron and at a-seamount summit'. At t h i s s t a g e , WPAC had 
lo n g s i n c e .,been; i n f ormed^.by. PCOM t hat i t s h o u l d c o n s i d e r .9 programs i n 12 l e g s , 
and there, w e r e - a l r e a d y s e v e r a l , h i g h l y r e g a r d e d programs which c l e a r l y were not 
go i n g to make: t h i s c u t . The' new Reference S i t e s p r o p o s a l thus i n c r e a s e d the 
squeeze as f a r as our r e g i o n a l panel was concerned. Moreover, s i n c e R e f e r e n c e 
S i t e s were to be d r i l l e d e n t i r e l y on the P a c i f i c p l a t e , WPAC would not go beyond 
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i t s o r i g i n a l endorsement. T h i s had very much to do w i t h the q e o l o a i c a l 
( c e r t a i n l y not p e t r o c h e m i c a l ) o r i e n t a t i o n of the p a n e l , and w i t h the mandate f o r 
WPAC, which most panel members viewed as r e g i o n a l / s t r u c t u r a l / t e c t o n i c , w i t h a 
drawn boundary on the t r e n c h f l o o r s . 

Thus your statement i n your response to Gerard F r y e r t h a t WPAC l e f t 
r e f e r e n c e s i t e s out of i t s 9-progran p l a n because of low thematic r a n k i n g s i s 
not c o r r e c t . F o r m a l l y , i t was not i n c l u d e d because PCOM had i n s t r u c t e d the 
r e g i o n a l panels not to c o n s i d e r p r o p o s a l s u n t i l a f t e r t hematic p a n e l s had 
revi e w e d them. Th i s had not yet happened (as of 12/86), but i t d i d happen 
l a t e r . Even at t h a t . WPAC i n s e r t e d a summary of the program i n the 3 r d 
p r o s p e c t u s . As you w e l l know, WPAC c o n t i n u e d t o p l a n the program at LITHP's 
(and PCOM's) i n s i s t e n c e . WPAC's own o p i n i o n of the program became somewhat 
i r r e l e v a n t ; i t a c t e d e s s e n t i a l l y as a DPS w i t h r e s p e c t to Reference S i t e s from 
that time on. T h i s was because, b e g i n n i n g w i t h COSOD I I i n 1987, and f o l l o w i n g 
PCOM's i n s t r u c t i o n s , the d r i l l i n g program was to become more t h e m a t i c a l l y 
d r i v e n . R e f e r e n c e - s i t e d r i l l i n g was almost p u r e l y a " g l o b a l " t h e m a t i c program 
r a t h e r than a r e g i o n a l one, and i t s s t r o n g e s t advocacy came from LITHP. Tha't 
panel never a g a i n ranked WPAC programs, but i t has been most concerned s i n c e 
1987 w i t h Lau/Tonga and Reference S i t e s . 

In c o n c l u s i o n , f a r more weight s h o u l d be attached, to the high p r o f i l e g i v e n 
t h i s program i n the COSOD I I document (see a t t a c h e d p a g e s ) , and the o b v i o u s l y 
h i g h r a n k i n g g i v e n i t v e r b a l l y by Bob D e t r i c k r e p r e s e n t i n g LITHP at the Miami 
PCOM meeting, and the r e c e n t l e t t e r s t o you from Bob and Rodey B a t i z a , t he pa s t 
and present LITHP c h a i r s . I q u e s t i o n whether TECP's or SOHP's o p i n i o n s r e a l l y 
s h o u l d make a d i f f e r e n c e , f o r the same reason t h a t LITHP's o p i n i o n c l e a r l y d i d 
not have much b e a r i n g on the s c h e d u l i n g of the d r i l l i n g on the Great B a r r i e r 
Reef. 

Thematic J u s t i f i c a t i o n s 

I t i s important to remember that t h i s d r i l l i n g has more than one o b j e c t i v e . 
The e a r l i e s t impetus came from the o l d Ocean C r u s t P a n e l . They long advocated 
deep d r i l l i n g i n o l d P a c i f i c c r u s t , to p r o v i d e a f a s t - s p r e a d complement to the 
megaleg r e s u l t s at S i t e s 417 and 418. Such d r i l l i n g was planned as p a r t of a 
P a c i f i c t r a n s e c t , and even was scheduled f o r Leg 55. But t h i s d r i l l i n g d i d not 
take p l a c e then, and has never s i n c e been attempted. The Ocean Crust Panel a l s o 
r e q u i r e d what they termed " r e f e r e n c e s i t e s " on o c e a n - c r u s t l o c a t i o n s a d j a c e n t t o 
any a r c system t a r g e t e d f o r a d r i l l i n g t r a n s e c t . Our p r o p o s a l d e l i b e r a t e l y 
l i n k e d these two g e n e r a l o b j e c t i v e s i n t o a s i n g l e program and, i n a d d i t i o n , 
sought to recoup the " r e f e r e n c e s i t e " f o r the Leg 59/B0 t r a n s e c t a c r o s s the 
Mariana a r c , which was. a t t e m p t e d , but not s u c c e s s f u l l y , d u r i n g Leg S0. 

The need f o r deep h o l e s i n o l d , a l t e r e d , ocean c r u s t , p a r t i c u l a r l y i n the 
P a c i f i c , , was emphaticadLy r e i . t e r a t e d by COSOD I. I t i s a matter o f s e r i o u s 
concern t h a t p r i n c i p a l COSOD I o b j e c t i v e s f o r o c e a n - c r u s t d r i l l i n g , h a v i n g t o do 
w i t h deep d r i l l i n g i n the ocean c r u s t ( s p e c i f i c a l l y , . r e a c h i n g Layer 3),. and; 
bare- r o c k d r i l l i n g , a.t s p r e a d i n g : r i d g e s , h a v e ' b a r e l y been attempted over the, past 
t e n y e a r s . The combined • pace, f o r these" o b j e c t i v e s i s . one l e g e v e r y two year s , 
s i n c e 1979. There is- a c r i t i c a l gap i n i n f o r m a t i o n c o n c e r n i n g fast.-spread 
c r u s t , - w h i c h I t h i n k i s much the. p r e f e r r e d t a r g e t f o r t r u l y deep p e n e t r a t i o n s 
i n t o Layer 3 and. the upper mantle. We have no h o l e s in. f a s t - s p r e a d c r u s t 
exceeding, 100 m basement p e n e t r a t i o n , and have not sent' e i t h e r d r i l l i n g v e s s e l 
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out to a t t e n p t such a h o l e s i n c e 1977. D r i l l i n g r e s u l t s i n young EPR c r u s t up 
to 1977 were d i s m a l . In my o p i n i o n , t h i s s h o u l d compel us to t e s t d r i l l i n g 
c o n d i t i o n s i n o l d e r f a s t - s p r e a d c r u s t as soon as p o s s i b l e . Such c r u s t (not 
young r i d g e s ) i s our o n l y o p t i o n f o r a t r u l y deep h o l e ( s i n c e the mini n g c o r i n g 
system i s not b e i n g d e s i g n e d to reac h the m a n t l e ) , and may p r o v i d e i n f o r m a t i o n 
c r i t i c a l to the success of bare - r o c k d r i l l i n g at the r i d g e c r e s t . I f uie s k i p 
the o p p o r t u n i t y to d r i l l o l d f a s t - s p r e a d c r u s t t o depths of at l e a s t 200 m i n 
FY90, u/e w i l l be p r o c e e d i n g b l i n d l y to attempt young r i d g e s , and w i l l not have a 
f a l l back i f that d r i l l i n g f a i l s . 

The COSOO I I r e p o r t p r o v i d e d q u i t e a new p e r s p e c t i v e on c r u s t a l d r i l l i n g . 
T h i s was che m i c a l geodynamics , and i t had two c r i t i c a l components: 1 ) 
e s t a b l i s h i n g the bulk c o m p o s i t i o n of the ocean c r u s t ; and 2) e x p l o r i n g c h e m i c a l 
f l u x e s W i t h r e s p e c t to c r u s t - m a n t l e i n t e r a c t i o n s . A c r i t i c a l aspect of the 
l a t t e r was e s t a b l i s h i n g the c o m p o s i t i o n s of c r u s t a l / s e d i m e n t a r y components 
e n t e r i n g sufaduction zones. The importance of t h i s was express e d over s e v e r a l 
pages of the COSOD I I r e p o r t (see u n d e r l i n e d and/or h i g h l i g h t e d s e c t i o n s i n the 
att a c h m e n t ) . I t s p e c i f i c a l l y c a l l e d f o r d r i l l i n g of a number of h o l e s near 
i n d i v i d u a l i s l a n d a r c s ; i t a d v o c a t e d component a n a l y s i s as the geochemical 
approach; and i t s p e c i f i e d basement p e n e t r a t i o n to depths of 300 m as a 
nece s s a r y f i r s t step toward e v a l u a t i n g the c o n t r i b u t i o n of the ocean c r u s t t o 
p o t e n t i a l f l u x e s beneath i s l a n d a r c s . 

There i s not one aspect of these recommendations that the Lan g m u i r / N a t l a n d 
p r o p o s a l f a i l e d t o take i n t o c o n s i d e r a t i o n . Thus the PCOM d e c i s i o n t o c a n c e l 
the l e g very s e r i o u s l y r a i s e s the q u e s t i o n , j u s t what has to be done t o get an 
important COSOD I I l i t h o s p h e r i c o b j e c t i v e i n t o the sched u l e ? I t i s c l e a r l y much 
e a s i e r to j u s t i f y an o c e a n - h i s t o r y l e g to the P l a n n i n g Committee. 

But we d i d not j u s t launch t h i s on our own. We worked c l o s e l y w i t h t h e 
p a n e l s , and a l s o c o n s u l t e d a number of e x p e r t s i n v o l v e d i n M a r i a n a / B o n i n 
geochemistry ( i n c l u d i n g Bloomer, S t e r n , M o r r i s , P e a r c e , and G i l l ) . To th e s e 
p e o p l e , we posed the very q u e s t i o n s about s t r a t e g y , number of h o l e s , 
r e l a t i o n s h i p to s p e c i f i c p o r t i o n s of the a r c s , and the v i a b i l i t y of u s i n g 
geochemical t r a c e r s f o r p a r t i c u l a r s e d i m e n t / c r u s t / f l u i d components t h a t so 
p e r s i s t e n t l y have dogged t h i s p r o p o s a l i n i t s p r o g r e s s through the p a n e l 
s t r u c t u r e , and which most r e c e n t l y have i n h i b i t e d PCOM's acceptance of i t . In 
the end, our o r i g i n a l p r o p o s a l was i n t a c t ; we a c h i e v e d a concensus. I submit 
t h a t the p l a n n i n g s t r u c t u r e d i d i t s job very w e l l , t h a t the best p o s s i b l e 
program was sub m i t t e d to PCOM, and that any s c i e n t i f i c qualms that some members 
of PCOM may f e e l , have a l r e a d y been d e a l t w i t h by e x p e r t s . 

Next, I note the r e c e n t ad i n Eos i s s u e d by your o f f i c e c a l l i n g f o r 
p r o p o s a l s f o r A) deep c r u s t a l / u p p e r mantle d r i l l i n g ; B) d r i l l i n g of sedimented 
and unsedimented r i d g e s ; C) d r i 1 1 i n g ; p e r t a i n i n g to g e o c h e m i c a l l y - o r i e n t e d case 
s t u d i e s ; and D) downhole s e i s m i c o b s e r v a t o r i e s . My o p i n i o n i s t h a t R e f e r e n c e 
S i t e s i s a program of deep c r u s t a l d r i l l i n g . A r e - e n t r y h o l e would have been 
e s t a b l i s h e d . . We planned t o d r i l l i t t o g r e a t e r depths i n f a s t - s p r e a d c r u s t than 
any e x i s t i n g , hole., and the- h o l e would have been a v a i l a b l e f o r deepening.. A f u l l 
I'ogging/packer program . was: recommended f o r t h i s h o l e by Downhole- Measurements 
Pa n e l , and i n c o r p o r a t e d i n t o t h e p l a n s f o r the l e g . 
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Reference S i t e s i s a l s o a case study. In f a c t , i t i s the "Type" case 

s t u d y , s i n c e the t e r n uas c o i n e d at the Newfoundland L i t h o s p h e r i c P a n e l meeting 
i n consequence of d i s c u s s i o n c o n c e r n i n g the Reference S i t e s program. 

PCOM thus abandoned the one program on the books that combines deep c r u s t a l 
d r i l l i n g w i t h a w e l l - d e s i g n e d case s t u d y , f o r which your o f f i c e i s c u r r e n t l y 
s o l i c i t i n g p r o p o s a l s . 

In ny o p i n i o n , the basement hole at BON-8 a l s o would have p r o v i d e d 
i n f o r m a t i o n c r u c i a l to the f u t u r e success of d r i l l i n g at un s e d i n e n t e d e a s t e r n 
P a c i f i c R i d g e s , and i t may have become a s e i s m i c o b s e r v a t o r y , s i n c e the l o c a t i o n 
i s c l o s e to s e i s m i c a l l y - a c t i v e r e g i o n s of the western P a c i f i c . C e r t a i n l y , many 
members of the marine g e o p h y s i c a l community ( i n c l u d i n g Gerard F r y e r ) saw i t s 
p o t e n t i a l s i g n i f i c a n c e t o s t u d y i n g a s p e c t s of c r u s t a l s t r u c t u r e . I f 
s u c c e s s f u l l y s t a r t e d , the h o l e would very l i k e l y have been deepened, and 
s u b j e c t e d to a l l s o r t s of g e o p h y s i c a l s c r u t i n y , p r o v i d i n g i n f o r m a t i o n we have 
not attempted to g e t , through d r i l l i n g , f o r n e a r l y a do^en y e a r s . 

F i n a l l y , I note the r e c e n t r e s u l t s of ODP Leg 125, which sampled pore 
f l u i d s of unusual c o m p o s i t i o n i n Mariana f o r e a r c s e r p e n t i n i t e d i a p i r s . Among 
o t h e r t h i n g s , the f l u i d s had high abundances of hydroca r b o n s , which the Leg 125 
s c i e n t i f i c p a r t y c o n s i d e r s were d e r i v e d from subducted m a t e r i a l s . P r i o r to Leg 
125, I had arranged a sample p r o t o c o l w i t h P a t t y F r y e r (and w i t h Jim G i l l who 
p a r t i c i p a t e d on Leg 12G> to p r o v i d e , f o r a l l thr e e l e g s , r i g o r o u s 
i n t e r l a b o r a t o r y comparisons of sedimentary s o l i d s , f r e s h and a l t e r e d b a s a l t s , 
and pore f l u i d s which I thought they might sample i n the Mariana/Bonin f o r e a r c 
basement. I submit t h a t Leg 125 has d i s c o v e r e d a. p o t e n t i a l l y v e r y important 
l i n k to u n d e r t h r u s t sediments and ocean c r u s t e n t e r i n g the arc systems from the 
P a c i f i c p l a t e , and that we w i l l not be a b l e to understand these r e s u l t s w i t h o u t 
r e f e r e n c e s i t e s . 

There are thus many good reasons to r e c o n s i d e r the d e c i s i o n taken at O s l o , 
and r e i n s t a t e Reference S i t e d r i l l i n g i n the 1990 P a c i f i c s c h e d u l e . 

S i n c e r e l y , 
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Mantle/Crust Interactions 

Prepaied by WoRxmc GROUP 2 (see p. 9) 

ABSTRACT 

The derdopnient of plate tectonics ooapled with 
advances in tbe understanding of mantle oonvectloa has 
gradnally led to the realization that the soUd earth la a system 
In active dicnlation. ThU drcniatton Indudes not only the 
movement of the plates, hot also Intricate cotehange between 
ocean cmst and seawiter through hydrathennal, sedimentary 
and Mologic adlvl̂ , reqrdlnff of material (ktm the earifafs 
surface to the mantle by various mechanisms at subdnction 
loneSj and redistribution In the mantle through convection* 
This drcnUtlon has through time created continents and the 
physical piupcities and chemical composition of a 
heteiogentiPBi mantlei The most ftindsreentai geochemlcai 
aspects of this cyde are the net flux out of the mantle It 
spreadhiK centers and the net tta cemmed to the subdoction 

To dettnoiiM these flnns. It Is fsswntlal to deteimine 
the eomposition(s) of the balk ocean cmst Although shailoir 
dillllng' at diveno' locations begins to constrain cmstal 
oompositiont ultimately drilling through the entire iHî an cnist 
Is required to detenntaie these net thoes. Oillling through the 
entin ocean cmst woold solve In addition a host of other 
sdentiflc problems where there an long*stattdlng 
uiutiwMsles. These Indnde: the vaUdlty of the ophiolite 
model fbr ocean crtist, the relationship between crustal 
stractnre and spreading rate, d» origin of the seismlcally 
deflned stratigraphy of the cnsc the compositions of primary 
mantie>detived mdts and hoir they an modllled by magma 
rtiamlwir processes, the total magnetisation of the crust and 
hofv tt Is distributed with depth, and the depth and natnn of 
hydrothemal Interaction in the crust; with tlie resultant net 
flmtl 

The diHUng of total crustal sections would be a 
landmark Ibr the oeeen dililing program and (br geology in 
the 1990s, and would produce a quantum leep tai our 
understanding of the giolnl plate teetoidc nwMilifiiilfHl cyde. 
It Is also currently ImprMtieel bi terms of engtaieetlng 
ĵpĤ m̂ f sod pISOUlD̂  Ŝ niCtDIVL Bot btCftDSS of Us 

impoitanoe; the- flist priori^ of the Worldng Gnnp is the 
development of the oqwMBry to drill through the entin ocean 
crust by the latter part of this oenttiry. "Capability" Indudes.. 
the: requlritO'. planning, structure; engineering: development, 
and site surreys that will be. essential Ibr InteiUgent site 
selection hi a known geological contett, so that tim hole can be 
a eailbntion esperlment tor other tecfanbiues that can be used 
to determine lower crastal characteristics bi other regions. 

Underatandhig thê  global system also requires-a 
lamwiedge of the processes by which toteractlons among crust, 
mantle and ocean occur. At spreading centers. It is dear that 
while ocean drllUng Is a key dement hi any program. It cannot 
proceed in Isolation, but should be one part of an taitegnted 
program. The taitegnted program would bidude (1) eaensive: 
bathymetrie and geopliyrical- mapping. and. sampUng of the 
surlhce; (2) tocnssed.drilling,-etftnts at undersea volcano 

observatories, Indnding a varied use of the drill holes tor 
geophysical and geochemlcai loggtaig and as the locations for 
geophysical espetlments; and (3) deeper drill holes down to 
the sheeted dykes on well-characterized older crust to obtain 
complete lava stratigraphy to test models of ridge crest 
segmentation and to determhie the net effects of hydrothermal 
processes hi the upper crust DrllUng hi and adfecent to 
fractun zones may aUow penetration of Plutonic layen of the 
crust which would complement the holes In the volcanlcs. 

Qmvergent merghis an the key eBvirwmient awthw 
Qontrol on global Huns. Outputs to the overriding plate and 

~ » h * * r ^ M r f Z H « i ^ f t , — w t j h U f i M i ean be Investigated by basement 
drilUng and by drUUng of dastic aprons In both the btdMn 
and toreare. Inputs to the mantle an key unknown pieces of 
Intoraation essential tor evaluating modda of mantle 
heteioeendCy that rdy on recyded componente Ihmi 

hducdon zones and modds of the sources of are volcanlcs. 
the duwu'golng plate, jeveral holes that pcuetiate et le^^ 

through tte zone of greatest hydrothwHial interaction an 
tssenHat These holes should be located on older oceanic crnst 
adjacent to well-studied oceanic Island arcs. The posslHe 
reiatienship of subducted compodtions to are volcanic 
compodtlons can be investigated by a swles of holes outboard 
of arcs that eshlhit systematic variation along strike. 

A Onal Important series of objectives relates to mantle 
convection and the tbneHntegrated eflkcta of the plate tectonic 
geochemlcai ̂ des. In analogy with magnetic anomalies of the 
ocean crnst canylng a record of secular vuiatioos In the 
earth's magnetic fidd, the besaitic orean crust contains a 
chemical and isotoplc record of mentle convection. Mapping 
of crustal composition can provide ijuantttsttve infbrmation 
abft̂ it the sisi; distributlott and composiUflns of' mantle 
leseivuin and the efficiency of coovectlve stitrin^ This 
intonnattm could provide a test tor geopliydcal models of 
mantle convection. In some spedfle settings, such as when 
ridges and hot spoti bttaraci, geochemlcai mapping can also 
directly reveal mende Unematlca. In addttfam, the longerity of 
geochemlcai dgnatures of rising mantle plumes or hot spots 
will provide tanportant dues tor the couveaive Isiriathm of 
mantle reservoirs. Dadog of hot spot chains can provide 
evidence tor tiidr idative motion' which provides In tun 
boundary conditions tor the dynamics of mantle convection. 
Then an also Important components'of global fluies; such aŝ -
oceanlc plateaus and seamoonts not associated with dear hoc 
spot tncks that are virtually uninvestigated and may have a 
unique and tanportant pUce Ui the global drcnladon system. 
These various proMems can be taivestigated by an extensive 
program- of geochemlcai mapping using many holes- with 
shallow basement penetration. Most of snch.a program could 
be carried-out with .a smaller, drilling; piattorm capable of' 
llmltifd basement penetration. 

imRODUcnoN 

The idtle given to Working Group 2 by die COSODU 
Steering CommittfB was "mandê rust interacdons", which we 
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Figure 1. Caitoon of the plate tectonic ̂ e slioffiiig some of tiw flaxes, and tlie pnioesses that control the flaxes. 

hflvc tskCD to fffWrtf HifKiTff the present systcinstics of tiic solid 
earth, plate tectonic geochemical cyde and the record of its past 
action as revealed in the ocean cnisL It is important to note at 
the outset that this thematic mandate is distinct from that given 
to the Litho^hete Panel of the present ODP planning 
structure, or to the COSOD I Working Group on "Origin and 
Evolution of the Oceanic CnisT. and does not iralude 
hydrothemial problems. Utc emphasis of this report is on how 
to investigate the general thematic problems of the circulation 
of the solid earth, and the primary ditterentiation of ciust and 
mantle that this dtculation has brought about through time. 
This document grew out of a "Nvhite paper" prepared by the 
members of Working Group 2, but that white paper has been 
substantially modified as a result of the oral discussion at 
COSOD n and the many written contnbuiions from 
participants in COSOD n and from other interested scientists. 

The Thematic Framework: Solid Earth Geochemical Cydes 

Hie devdopment of plate tectonics coupled with 
advances in the understanding of mantle convection, 
exploration of the ocean floor and the devdopment and 
application of predae geochemical techniques has gradually led 
to the realization that the solid earth is a system in active 
circulation. This circulation indudes not only the movement of 
the plates, but also intricate exchange between ocean crust and 
seawater through faydrothermal, sedimentaiy and biologic 
activity, recyding of material from the surface to the mantle by 
various mechanisms at subduction zones, and redistribution in 
the mantle through convection prior to the renim to the 
surface through volcanism at divergent margins, convergent 
margins, or intraplate settings. This^drcuiation. or possibly a 
variant of it. has through time created continents, ocean basins, 
the. physical properties and chemical composition of a 
heterogeneous mantle, and to a significant extent the chemical 
balance of seawater. "Mande/cnist interactions" might be 
termed "solid earth geochemical cycles", for the term 
"geochemical cydes" is now as apt.fbr solid earth circulation as 
it is for surface circulation, and entails the same dose 
connection between chemical fluxes and physical properties. 

In this sense, the questions that are beginning to emerge 
are'akin to those of Working'Group 1 concerning the dimate. 
system, for once the solid earth is viewed as a. system in 
circulation, then , an understanding of that system requires 
knowledge of the material and energy that are transferred 
among the pans ui ine system, w'nai are uw tjuxcs oetween 
different reservoirs ? What processes control the fluxes ? How 
have the fluxes varied through time? Can we predict the fluxes 
with quantitative physical models, and test the models through 
carefully planned data collection ? Addressing these questions 

is necessary for understanding die wider implications of plate 
tectonics and how the solid earth works. At the moment, 
however, there is a dedded lack of data concerning many 
jspecu of solid earth circulation. 

Consider the first order fluxes and the data available 
concerning them. Figure 1 conveys the general problem in 
terms of the plate tectonic cyde. A convenient point of entiy 
into the cyde is plate formation at spreading centets. Mdt is 
generated by mande upwelling at ocean ridges, and the 
emplacement of the mdt in the crust causes vigorous 
hydrothermal circulation through which chemical exchange 
occurs between seawater and the new igneous crust What is 
the bulk composition of the crust prior to the chemical 
enhange ? We can infer it by several theoretical methods, but 
there is not a single definitive data point 

As the crust ages, both oceanic and continental denitus 
accumulate on it and there continues to be exchange via fluids 
between the igneous and sedimentary portions of the crust and 
the ocean. The oust may be affected by intraplate volcanism 
and therd>y thickened and chemically modified. As the crust 
approaches a convergent margin, a significant component of 
sediment from the ai^ may be depositwl, both from erosion of 
the overlying plate and from deposition of air fall from volcanic 
eruptions. This package of material then enters the subduction 
zone. What is the bulk composition of the suMucted cnist and 
how does it vary spatially in the oceans ? What is the net 
exchange between ciust and seawater, arid how is it dependent 
on qmading rate and tectonic setting ? Again, there are 
inferences but no definitive data. 

Some portion of the subduaed mass is transferred to the 
overlying arc throuj^ accretion, subcretion and volcanian; 
some may be transported via ddtydration up the slab into the 
forearc or the ocean or into the mahtie wedge; and the 
majority of it is recirculated into flie manfle through convective 
mixing, presumably to reemerge dther at hot spots or at ocean 
ridges, "nie processes of dTCTlation thus exert control on the 
composition and organization of continents and of the niantle.~ 

Time-Integrated EBiects ofthe Geochemical Cydes 
The time-integrated action of solid earth geochemical 

cydes has created the fiindamental differentiation of the earth. 
Part of the record of that differentiation is preserved in the 
continents; an equally important record exists in the upper 
mantle as wdL Although all ocean crust is rdatively young, it 
provides a window into old mande, and the nanue and 
uisuidutton oii vanous manue composinons provioes aues lo 
how die earth has evolved and how the mande is organized. 
The ocean crust may also record in certain areas the interaction 
between various mande reservoirs, and hence place constraints 
on the movement and interaction of the reservoirs. 
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snflSdent information is at hand to make wise choices. Onthe 
other hand, it may be necessary to progressively devdop the 
cqiabiUty of drilling in the zero-age environment and of 
deploying instruments in drill holes, and fitmi this perspective 

. _ early efforts in settings that might not yet be known to be 
goal of hdping to characterize an active volcanic system: 3) useA /iqittanal would be necessary fbr the evennial ucomplishment of 
of sea floor, bore hole, and watercohimn mounted instrument ̂  the scientific dqectives. 
arrqys to obtain a wide variety of coordinated and syuUuuiiized 

extensive program of mapping and sampling the ridge crest and 
rdated environments to ievtiop an accurate two-dimensitmal 
pictiue of the smctural and chemical components in tiie 
system; 2) focused drilling effDrts on careftilly sdected, broadly 
representative portions of weU-documented ndge crest with the \ 

time series measurements of die interrelated igneous, 
deformational, hydrothermal and biological processes operating 
on a decadd time scale; 4) deep driU holes on wdl-
characterized older oust to obtain complete lava stratigraphy 
and the net effects of hydrothermal processes. This approach is 
designed with the recognition that Aeep penetration with good 
recovery is an order of magnitude more difficult on hot. active, 
fragmented volcanic crust than it is on older, cooler, altered 
crust, but that some shallower drill holes will be necessary in 
the active volcanic regime. 

Ideally, there should be in the long run a careftilly 
selected suite of shaUow and deep drill holes that span several 
spreading cdls at a range of spreading rates. The array of 
shallow holes should indude a line of holes along strike in 
young lithosphere. Several such lines should be drilled at key 
isochrons along strike, and there should be at least two cnm-
strike lines, one near the derated mid-section of the spreading 
cdls. and one near the termination of the cells at rfd^ axis 
discontinuities. Provided the control with respect to vanous 
types of ofbets can be determined well by tin ffiiBimve site 
surveys, it is not necessary that tins drilling occur in very young 
crust. In fsct, optimal sites might be on older crust, particulariy 
in the Atlantic where multi-channd yjumic studies can give 
good structural control only on older cnist Drillmg should 
occur at different ridge discontinuities, induding small and 
large otCtet fracmre zones. At die latter, the non-transform 
wall, where several photogeologic and SeaBeam surveys have 
shown large areas of uplifted volcanic crust, should permit 
drilling of the fracmre zone crust undisrupted by transform 
tectonics, permitting determination of the degree to which 
crustal strucnire is attenuated at different spreading rates. 

Ultimately, assrwineni of magmatic processes requires 
long continuous cores of plutonic rocks of known orientation 
vioOi are not provided by rock dredging. Hence a major goal 
of ultra-deep drilling in the ocean crust is to obtain a 
continuous section of the deep plutonic layen and shallow 
mande to assess the processes by which mdt is generated and 
transported from the mande and the physical and chemical 
processes by which it is transformed into c n i s L Given the 
pronounced segmentation of the ocean ridges and the f3ct that 
die rate of magma supply must vary 30-fold to account for the 
relatively uniform thickness of the ocean crust and the large 
range of spreading rates (6-180 mm^), diese processes, and 
die size and longevity of magma chambers, must vary 
considerably at diflierent ridges and in space and time. It is 
unlikely that deep drilling, given the cost and time involved, will 
ever be suffident to resolve all dieae variations. 

Studies of transforms have shown that large and massive 
exposures of plutonic rocks are oposed along their walls and 
floors. To a lesser degree such exposures appear to exist in the 
rift mountains and valley walls of slow spreading ridges. 
Careful bathymetric dredging, photogeologic and submersible 
surveys dien could locate sdected deep sections of tectonically 
exposed crust from which drilling could provide long 
continuous cores to complement the holes drilled into la^er 2 
and the rare ultra-deep holes. 

The time scale on which the diorough mapping and 
sampling could be done propertr. and on which the oreliminarv 
experiments could establish the appropriateness of any site for 
concentrated drilling, may be on the order of five to eight years. 
One could argue diat sdection of natural laboratory drill sites 
be ddayed until the technology fbr such efforts is available and 

CRUSITMANILE 
P U I E MARGINS 

INTERACnONS AT C0NVERGD4T 

Fluxes at convergent plate margins mdude many more 
processes and distinctive components than those at spreading 
centers (Fig. 14). and many critical processes diat ultimately 
control the fluxes, such as deep dehydration reactions in die 
down-going plate, are not possible to snidy direcdy, and in 
many cases are even difScult to study experimentally. Whereas 
a total crustal section of old oceanic orust immediately gives an 
unshakable data point concerning a product of sea floor 
spreading and the raw input for convergent margins, we can 
envision no such definitive data fbr net fluxes at a convergent 
margin. Despite the difficulties, convergent margin fluxes are 
so central to solid earth geochemical cydes that they demand 
study: die distillation of the continental mass from the mande 
diat nuy occur at coiivergait plate margins is one of the most 
flmdamental dapccta of iciicsuial differentiation. And the 
potential for the creation of mande heterogeneities at 
cuiivggent margins is unparallded as die mande wedge is 
invaded by materials from die subducted slab as it is 

j metamorphosed, dehydrated, and perhaps mdted, and as the 
I residual products ofsuch reactions are recycled into the mande. 
j There are two major aspects of fluxes at convergent 
i margins that are accessible to study and require drilling as one 
i of the means of smdy: raw input from the down-going plate, 
! and crustal output into the over-riding plate. Ndther of diese 
: two first order pieces of information fbr evaluating fluxes at 

convergent margins are wdl knowa In fact, diere is not a 
single hole on a down-going plate outboard of an arc that 
penetrates significantly into the zone of upper crustal 
Iqnfrothermal alteration of the igneous basement! 

Crustal Output to die Over-Rlding Plate 

A total inventory of the diverse magmatism above 
aibduction zones over a specific time period yidds the output 
flux for this environment. Study of crustal outputs obviously 
begins on land • where most study has been concentrated • but 
land-based studies can only partially address the problem. The 
subaerial portions of an intra-oceanic are represent a tiny 
fraction of the present day magmatic budget at a convergent 
plate margin. In some arcs less than 50% of die edifices are 

i subaerial, and of diese perhaps only 20% are accessible. 
1 

C E N T R A L 
TBENCH 

A L E U T I A N I S L A N D 
VOLCANIC 

*l. 1:1 

Figure 14. Some potential fluxes and processes diat 
may operate at a typical convergent margin. 
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Surface exposures also tend to provide a highly inadequate 
record of oriy magmatism in any particular arc 

Tlieie are two ways to obtain a more complete and 
repiesentative record of are output through drilling. Drilling in 
dK oveMiding plate is essential to complete die avaOabie 
mmrri fnym ••w'w opesstz in volcsnic srcs tiaiu UiCugc 
hiauis on scarp slopes in bodi island are and back-are regions. 
Such drilling can also oplore the are basement, and hence 
obtain information concerning the characteristics of its earlier 
history and how it may have evolved through time. It is also 
noteworthy diat die case to rejca ophiolite sequences as typical 
of die ocean crust largely reflects suggestions diat many were 
formed at or near a convergent margin. Thus deep drilling in 
die over-tiding piate is fkirther identified as a test of models for 
ophiolite generation. 

An even more promising approach lies in the sediments 
of oceanic tegions adjacent to arcs, where dwre should lie die 
intact record of die arc's evolution. Qastic aprons in back-are 
areas, togedier with foteare basin deposits, offer an excellent 
opportunity to obtain a continuous and undisturbed record of 
subduction-related magmatism Moreover, recovering a 
complete section of at least the thinner of these deposits 
requires fewer technoiogicai advances in sample recovery than 
drUling in the poorly consolidated sands of proodmal deposits. 
Clastic aprons can record magmatic activity over die last 2S Ma, 
and thus they can provide information on present-day output 
Suzes, which should arguably be averaged over a 2-S Ma time 
span, and on die links between tectonics and magmadam on a 
regional scale. Most observers regard magmatism as episodic, 
and there is some suggestion of a 10 Ma period of rdativdy 
litde magmatitm between 2S-15Ma in cucum-Padfic aics 
(Kennett a 0/., 1977). Drilling in selected dastic aprons would 
test that suggestion and provide an caiciting new data base with 
which to evaluate the local causes of magma generation and of 
magmatic periodidty. DrilUng is perhaps dm only way 
magmatic Suxes can be charted back in time. It is also 
important to note dut die oceanic plate contains crustal 
components from the are that appear to be recyded mto the 
mande at the aiCL IHnis drilling on the overriding plate also 
contributes in some sense to die input side of the conveigent 
margin problem. 

An additional important component of are output in 
intra-oceanic convergent margins are die back-are spreading 
centres, which constitute a significant portion of the total mass 
Quz from the mande at some convergent margins. Even in 
continentd areas the equivalent regime may be a site of 
materid brought into the over^ding lidiosphete. Chemical 
constraints suggest that back-are basins tap a mande source 
with striking similarities to die source of ocean ridge basalts 

Hawkins, 1977). Back-are basdts also contain, however, a 
significant dthough variable "are componenT which present 
modds derive from die down-going slab (&g. Hawkins and 
Mdchior. 1985). A proper undeistanduig of die nanire and 
origins of such subduction components in both are and back-are 
magmas requires much dearer documentation of: the 
interaction between such magma types both spatiaUy, and with 
time in die devdopment of an are-back-are system. 

Input to the Subduction Zone 

In die 0-200 my trandt of die ocean crust across die 
earth's surfsce, pre-existing continental outt is added to die 
oceanic column as sediment, and as hydrothernuJ dteration by 
seawater. The late of this ciustal materid at die subduction 
zones is a key unanswered question in snidies of globd 
geochemicd fluxes. At succesdvdy greater depths it can be 
scraped all, sweated out, mdted out as a recyded component 
added to new continental crust, or renimed to die mande (see 
Figure 14). That die subduction process might have profound 
effects on die chemicd evolution of bodi die continentd crust 

and mande was first recognized by Armstrong (1968). Since 
dun diere have been periodic appeals to convergent margin 
processes to explain the geochemistry of dw mande (c:^ 
Hofinann and White. 1982; Dupr6 and Alligre, 1983: Weaver 
et aL, 1986), but it is not yet dear diat the convergent margin 
uiucs aie iu faa tesponsibie tor all die ettects they are called 
upon to account for. 

In some arcs there is now dear isotopic evidence for a 
contribution from sedbnents to are magmas. This evidence 
resides principally in die Pb isotopes (e.g. White and Dupri, 
1986: Fig. 15). and in recent data from the cosmogenic 
radionudide '%e (Tera a al., 1986). Data from Sr and Md 
isotopes are more ambiguous because of virnially complete 
overiap between volcanics from convergent margins and from 
die ocean basins. Although diere is isotopic evidence for some 
sediment contribution at some arcs, diis contribution can still 
be argued only in die most general terms. One of die long­
standing enigmas of are volcanic chemistry concerns dw very 
different ratios of incoippatible trace elements diat are 
observed there. As a genCTd observation, there is much more 
homogendty in diese ratios in some arcs dian diere is likdy to 
be in the lithoiogically diverse subducting sediments. If the 
source of these characteristic trace elements lies in the 
sediments, as it plausibly may, then the interelement ratios 
should to some extent reflect those in the specific mixture of 
sediments being subducted, and this mixture should vary from 
are to arc It may be that sediment mixtures are much more 
homogeneoua than the end members of which they consist But 
as of yet there is not a sufficient data base oudioard of different 
arcs to address this question definitiveiy. 

The effect on the neighboring are is only one aspect of 
die recycling problem at convergent margins; another aspect 
concerns the creation of mande heterogendties chat are later 
leveded at ocean ridges and in intraplate settings. The 
composition of subducted oceanic crust, with or without its 
sedimentary veneer, should differ in a number of ways from 
ordinary mande. in pari because of the eflbcts of magma 
genesis at ocean ridges, in pan because of die reaction with 
seawater. and in pan because of die presence of sediment 
These compodtiond differences can provide dw basis for 
testing dw recycling hypodiesis: any mande reservoir alleged to 
contain recyded oceanic crust should share dw compodtiond 
characteristics of oceanic crust The evidence diat mande 
plumes and oceanic island magmas contain a receded 
component is, however, contradictory. The high ^ ' ' ^ r " ^ 
ratios of some ocean idands would seem to be consistent with 
the recirculation of subducted crust with veiy high U/Pb 
resulthig from hydrothetrad dteration of dw ocean crust But 
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general eonespondenee between die isotopic characteristics of 
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dds argument m ^ not be consistent widi Th/U ratios (Hart 
and Staudigd, 1987). Fb/Ce ratios in all oceanic basalts are 
|̂Uit6 OOIBtSUtf sod dl̂ QOCt frOIS ttlB f tttIO of CODtlDCOtS 8Dd 

cundiiejit-deiived swllments (Fig. 16) (Hofinann er oL, 1986; 
White, 1987). I te uniformity of Ph/Ce ratios, togedierwidi die 
fa^ iUiMjBiiuations of Pb in sediment and low Pb 
concentrations in the mande, tqipear to be a strong constramt 
on sedimentary recycling. But Pb is abundant in hyilrotliermal 
effluents at ocean ridges and Ce is not, whicfa may lead to low 
Fh/Ce ratios in deqier portions of the altered ocean cnist In 
dito case die Ph/Ce ratio of die slab might balance dw Ph/Ce 
ratio of dK sediments, removing the objection based on Pb/Ce 
to mande recycling. major point of both these examples is 
that geochemical inferences concerning the importance of plate 
redtculation require detailed infbrmatitm concerning the 
compositions of the down-going ocean crust In many cases, we 
know only die direction of the chemical effects associated with 
these processes (jtg. decrease in Pb concentration, increase in 
U concentration). We do not in general know the magninide 
of the effects. In other cases, low temperature and high 
temperature alteration produce opposing fffrcts (e^g. for the 
alkalis) and we cannot even be sure of die direction of net 
diange (&» Hart and Staudigel. 1982). 

A proper evaluation of the chemistry of .die down-going 
plate, fficicfuie, iŝ  central to my eatimates jrf present input 
rates. Sampling of the ociiaiiic section by drilling, induding 
penetration to die limit of hydrothermal alteration, has not yet 
been aocomplisfaed nir any oceamc crust adjacent to an arc 
t f a g g y l mass balance of many critical trace elementtllftg, ~U, 
111, Pb, Sr. and K) in oceanic crustal hytirotliermal circulation 
remains lar^""unknown. It is not surprising ttaat published 
attempts at mass balance for recycling" at iocs have resorted to 
unconvincing compositional aveiagaor ranges. Yet wide die 
power of isotopic tracers m ffie are coriwgrS'otiwdas. as shown 
in Rgure 15, die potential of die mediod has not been realted. 
Widi die maaflnx calcutoiwi to "die inqor global process of 
crust/rnande interaction mired in generalities at present, drilling" 
offers the best chance for progress. 

Drilling Stirategy 

Fttim the above discussion it is dear diat drilling 
adjacent to convCTgent plate margins is urgently needed to 
advance studies of convergent margin chemical fluxes and "to" 
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Figure i6i Pb concentradons and Pt/Ce ratios in 
oceanic basalts and modem marine sediments. Solid line 
sedlment-MUKB source mixing curve. Nombered ticks show 
percentage of sediment In the mixture. MORE source Is 
assumed to have Pb and Ce concentrations 10 times lower 
dian average MORE. Dashed line illustrates the effect of 
mixing sediment widi a hypoth^cal GIB source having Pb 
and Ce concentrations 5 tUnes higher than the MORB source. 
Addition of less than 1% sediment Increases PWCe ratios 
beyond die range observed. From White (1987). 

better tmdetsiand processes of cnistal ttcyding. Such drilling 
should occur on die incoming gtote^ and tn die ferearc and 
backarc environments. Jjjljgjtf, on the down-goiiig plate. 
several holes that penetrate at least dmugji the zone of 
greatest Byaratnermai Mieracnon are Bwrniai iney snouiu oe 
locstcd JD occflilic cnist v t̂fa oioiiiBfll picseot'd^^ 
hafdrodiennal activity, adjacent to wdl-80idied"oia8aaic""Mand 
arcs. In the lonner teta. nni i f l^ holes tlirou^ the sediment 
and die vppa alteration zones of the crust in a variety of 
settings outboard of arcs will provide important new constraints 
on dw are volcanism problem. A significant portion of die 
rnpat tiom the slab to the sources of are magmas nuy come 
frtim the uppermost crust and diis crust also has the largest 
enrichments in incompatible dements • much higher than the 
more refractory and less altered gabbros in the lower crust 
Tims, moderate basement penetration (300 m) in a variety of 
settings would make a substantial contribution to tins area of 
investigation, particularly if diere were other deeper holes diat 
could be referred to to information about the chemical 
characteristics of die deqier crust 

Despite considerabfe work on subduction-rdated 
magmatic rocks, there is littie consensus on the source of 
different dements in island an rocks and on how their 
distinctive trace dement compositions devdoped. Such 
questions are dearly fundamental to any attempt to establish 
geochemical fluxes, and tliey might be addressed by drilling (i) 
paralld to the trench on down-going plates where there are 
systematic lateral variations in sediment cover or in die 
chemisay of the volcanics from die neighboring are; and (ii) 
around anomalies Qiot spots or fracnire zones) on the down-
going plate that presumably should hove some effect on the 
chemistry of die are volcanics. By matching down-going 
chemical heterogeneities widi variations in the are volcanics it 
may be possible to constrain the sources of difoent dements 
in new continental crust 

To evaluate fluxes on the over-riding plate in a 
convincing way, dastic apron drilling must be preceded by base­
line snidies of volcanic and plutonic are rocks, and of sediment 
derived from them. Tliese snidies should establish the are-wide 
distribution of mineralogical, trace dement and isotopic tracers. 
To evaluate die fluxes from die are through time, diere should 
probably be at least two holes in dastic wedges so dut temporal 
corrdation can be tested between diem. Ideally die dastic 
apron drilling would be coordinated with deeper basement 
drilling on the are basement as well A transect of 
comparatively shallow basement holes across an are-back-are 
transition, careftilly sited near one or two deep holes in the 
over-riding plate, would also be a usefiil contribution to 
constraining the net output fluxes at convergent margins. 

PRIORITIES. RECOMMENDATIONS, AND DRILUNG 
TIME ESTIMATES 

Tlie entire Working Group assembled at Strasbourg 
established an overall diematic priority and one top drilling 
priority. 

The. thematic priority is ro understand the present 
systematics qf the solid earth circulation system, and the record of 
its aetim ihrou^ time. In this context tiie single most 
important contribution would be drill holes through die entire 
thickness of the ocean crust Since this objective is not 
technologically tenabfe at die present time, die specific first 
priority of the Working Group is to develop the capability to drill 
such total austal sections. Tbas capability has several aspects. It 
requires: 
(1) a planning process that can encompass such a major, 
fhcussed hms-term obiective; 
(2) a substantial program of engineering devdopment diat is 
insulated fitim the distractions of leg by leg operations; 
(3) an indusion of die necessary site surveys as essential 
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Brian Taylor « Marine Geophysics Division » Hawaii Institute of Geophysics 
2S2S Coirea Rd Honoluhi, HI 96822 • (808) 948-6649 • tayloi@loihiJiigJiawaii.e(lu • Fax 808-949-0243 

Dr. Ralph Moberly 
JOIDES Planning Office 
Hawaii Institute of Geophysics 
2525 Correa Rd. Honolulu HI 

3 July 12^. 

, 51989 , 
Dear Ralph, 

J HmliliutitaieOf 
I have recently returned from ODP Leg 126 to a flood of ̂ nrrpcp^n^nr^ pr.aii)wf»ftiigffl»ffli>rnM'd 

decision in Oslo to change the FY90 drilling plan and in the process cancel the previously scheduled Leg 
130: Geochemical Reference Sites (GRS). As a long-serving member of the ODP planning structure, and 
the former Qumman of WPAC, I find this action unprecedented and ill-conceived, and am at a loss as to 
what message PCOM thought it was sending to the community. Several issues are at stake: 

1) The Planning Process 
The procedure by which proposals are reviewed and ranked by panels, combined into programs, 

and then vot»l iato the next FY operations plan, have undergone several modifications during the ODP. 
This procedure is stUl evolving, but one of the groundrules was that the major programatic decisions for 
the next FY are debated and decided at the annual PCOM meeting at which all the panel chairman are 
present The advisory panels Fall meetings are focussed on providing input to this meeting. The relative 
thematic priorities for coasting programs in a given region are carefully weighed at the annual meeting 
and PCOM chooses the programs to be included in tiie next FY drilling. TAMU develops an operational 
plan, chooses co-chiefs and staffs the ship, based on these programs. USSAC soUcits smdent Fellowship 
proposals and allocates its funds for site survey augmentation and VSP acquisition based on the same 
programs. Individual scientists use the annual program plan to schedule their participation in drilling and 
auxiliary activities. After several years of uncertainty, the scientific communiQr looking at most of PCOMs 
decisions last December could see die tiiematic planning process woiking. Thu orderly state of affairs was 
totally shattered by PCOMs decision in Oslo to change die FY90 plan so as to exclude an already 
approved thematic drilling program for which co-chiefs and other staff had been chosen. There is a need 
for logistical flexibility, but this was not done on logistical grounds. After the extensive discussion of 
GRS in Miami, cuhninating in a 12-2 vote for the program, to subsequendy remove it, without voting on 
the specific program, and in the absence of the PCOMs LTTHP liaison, was a mistake. Not to 
acknowledge and correct it would be an even bigger mistake. The friends of ODP in the scientific 
community wouM be outraged and the deuractors would have a field day, especially given the appearance 
of vested interests of several PCOM members in die replacement program. 

2) Thematic Priorities 
There has been considerable confusion concerning the thematic ranking of the GRS proposal 

because it was one of the proposals caught in the transition from Regional to Thematic panel oversight. 
The last.(3rd) WPAC prospectus was formulated before die Lan^uir-Nadand GRS proposal was 
fonnally reviewed by LTTHP and SSP. Strong LTTHP support for GRS was communicated to WPAC by 
its liaison,.but a ranlong could not be assigned as previously LTTHP had considered GRS as part of its 
highest priority WPAC program (Bonin-Maiiana) but not as a separate program Because CEPAC did not 
consider GRS as part of its region, WPAC inserted a summary of the GRS program in its 3rd prospecms 
so diat PCOM and SSP would at least have a focussed statement of die objectives and proposed sites. In 
diis respect WPAC acted as a DPG to aid bodi PCOM, SSP and LTTHP. Aldiough subsequendy UTHP 
did not re-rank all die WPAC programs, diere can be no question of their consistent high ranking of diis 
program, as documented in dieir minutes and communicated direcdy to PCOM by die LTTHP Chairman at 
two annual meetings. In contrast, TECP did not rank its favoured CEPAC programs until diis year! 
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3) Politics and Logistics 
In your response of 26 May to Bob Detrick's letter, Ralph, you suggest that "a lot of thematic issues 

to be addressed in the Pacific are likely to get put off for several more years to allow die ship to show itself 
in the Atlantic for the purpose of renewal of MOUs, and that under die circumstances we (PCOM) tried to 
pick the leg with strongest thematic support that reasonably met die location, maturity, and weadier 
criteria". (The Old Psu^c program can not be considered mature for November-December drilling as MCS 
surveys of sevoial sites will not be completed until late summer!). Consideration of deferring Paoific 
programs IN ORDER THAT die drill ship could retiim to the Atlantic by 1993 was first voiced at PCOM 
on die last day of its December 1987 meeting. After die initial shock to die fledgling, "diematically driven",; 
plarming process, the matter was referred to EXCOM for guidance. The response from EXCOM was for : 
PCOM to review mature, "diematically-reviewed proposals, in any ocean, in order to plan a general 
direction of the vessel in die period after 1991". The advice seemed clear: plan die best science, not 
politics. This guidance formal the basis for a broad solicitation of drilling proposals in all oceans from die 
scientific communiQr, with the clear message diat clusters of strong thematic programs would direa the 
drilling operations. That message was well received by the community and EXCOM's guidance was 
adher^ to in Miami. However, it was tt>tally undermined by PCOMs Oslo fiasco and is further eroded by 
your statement above. Let us be honest widi die C(»nmunity and member countries; publicise reality: eidier 
good science will determine how long the drill ship stays in die Pacific or any ocean, or it won't If you | 
want support to renew MOlTs then don't fimstrate die thematic scientific community. 

4) A Solution ? 
Please do something to change die message which die community is hearing based on your 

statements and PCOMs actions in Oslo. Return to die perception and reaUty of diematically-driven 
planning widiout political overtones. Accept LTTHFs recommendation and re-instate a GRS leg in FY90. 
It could be re-insoted anytime before die southwest Pacific legs widiout detriment to logistics or weadier 
windows. It would decrease die transit time and improve die weadier for Nankai if inserted prior to 
NankaL Surely it is not logistically too late to reconsider. I wish you and PCOM good judgement in 
another tough decision. 

Yours sincerely, 

Ertiu-. |(w{of-
BrianTayldfr 
Assoc. Prof. 

cc: C. Helsley, EXCOM 
PCOM members 
B. Malfait NSF 
T. Pyle, JOI Inc. 
L. Garrison, TAMU 
D. Scholl, USSAC 
R. Batiza, LTTHP 
J: Gill, WPACDPG 
J.Nadand,SIO 
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it Institut de Physique du Globe (R 6) 

Paris, 

RECEIVED 
JUL 2 6 

i InstitnteO. 
UnhwnHv of Hawaii j 

To R. Moberly, 
Joides Planning Office, Hawaii Institut Geophysics, 
University of Hawaii, 2525 Correa Road, 
Honolulu, Hawaii, USA. 

From P. Agrinier, 
Labcnatoire de G^himie des Isotopes Stables,, 
U.E.R. des Sciences Physiques de la Terre and LP.G.P 
University Paris Vn, 2 place Jussieu, 75251 Paris Cedex 05, France. 

Paris, July 7di, 1989, 

Dear Sir, 

To my knownledge, die main objective of leg 128 (Bonin site 8 ODP autumn-winter 
1989) was to drill geochemical reference holes. Because one of my research subjects is die 
modelization of mass exchange between die reservoirs of die earth, I planned to participate to diat 
leg as a cmise participant cn- as a shore based participant (I sent all the requested forms to ODP 
France). But then I learned diat diis leg has been cancelled and that anodier one has been 
programmed instead. 

Therefore I would like to know die reasons for this cancellation and I would like to know 
when diis leg will be reprogrammed since I am still interested to participate to it 

I really hope diat diis particular Bonin ODP program will be not delayed for a long time 
and that I will not face again to such a late cancellation of it (because, for the present time, die 
sample analyses were aheady included in my laboratory plans for 1990). 

Sincerely yours, Pierre Agrinier 

2, P L A C E iVSSlBV m i l P A R I S C S D B X 01 T O U R J4-*4 , I " fiTAGB T B L . > M ~ U - M POSTS » e . » K 
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S A N T A B A R B A R A • S A N T A C R U Z 

EARTH SCIENCES 
APPUED SQENCES BUILDING 

SANTA CRUZ, CALIFORNIA 95064 

19 July 1989 

Dr. Ralph Moberly 
JOIDES Planning Office 
Hawaii Institute of Geophysics 
2525 (k>rrea Rd 
Honolulu, HI 96822 

Dear Ralph, 

As current Chaiman of the Western P a c i f i c Detailed Planning Group, I too ask 
that PCOM reconsider i t s decision to replace the Geocheiaical Reference Sites 
Leg 130. Brian Taylor's 3/7/89 l e t t e r accurately r e f l e c t s the history of 
WPACs considerations and recommendations, and the effects of the decision 
v i t h i n the larger s c i e n t i f i c community. I add only tvo comments. 

F i r s t , i n a l l the deliberations about regional versus thematic panels, one 
underlying premise was that thematic science drove p r i o r i t i e s . The GRS Leg 
came at the crossover between regions and between panels. As such i t was a 
litmus test for how ODP would operate i n i t s post-WPAC mode. F i r s t P i s i a s and 
then you asked WPAC for s c i e n t i f i c advice and advised us not to p r i o r i t i z e GRS 
within our regional frame of reference i n the same way that other proposals 
were p r i o r i t i z e d . PCOM would handle that. What i s shocking i s that the 
decision apparently was reversed without substantive debate about s c i e n t i f i c 
merit. If something had changed concerning the s c i e n t i f i c potential of GRS, 
both thematic and the relevant regional panels should have been consulted. 
Otherwise our role i s a sham and ODP w i l l f i n d i t hard to s t a f f DPG'̂ s (perhaps 
even thematic panels). 

My second point i s s p e c i f i c to the rationale of the WPAC plan i t s e l f . Legs 
125, 126, and 130 were planned together as a transect. Leg 125 cored an 
excellent sequence of recent forearc serpentinite extrusions. Leg 126 
recovered an excellent tephra hist o r y , replete with >200 ash layers, of 
Quaternary volcanism for both, the arc and backarc. Comparative study of these 
arc outputs together with the subducted inputs to be d r i l l e d i n a GRS Leg. i s 
exactly what both COSODII and the subsequent "Margins I n i t i a t i v e " of the US-
NAS have cal l e d f o r . Because of t h i s , the geochemists of Legs 125 and 126 
worked with Natland i n planning for standardization of analyses between a l l 
three Legs. Given ODP investment i n 2/3 of the project i t seema capricious at 
best to c a l l o f f the f i n a l 1/3 a f t e r so much planning fbr i t had been 
completed., 
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Dr. Ralph Moberly Page 2 
19 July 1989 

In short, I trust that PCOM i s vi s e enough i n p o l i t i c a l acumen and generous 
enough i n s c i e n t i f i c s p i r i t to recognize and r e c t i f y a mistake i n judgment. 
Most member nations can learn from recent p o l i t i c a l history that stone-valling 
vorka only when c i t i z e n s are docile or when armies are strong. Neither applies 
to the s c i e n t i f i c community. 

Sincerely, 

Jdmes G i l l 
WPACDPG 

ze: R. Batiza, LITHP 
PCOM Members 
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oCRIPPS INSTITUTION OF OCEANOGRAPHY GEOLOGICAL RESEARCH DIVISION 
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May 23, 1989 

mzem 
Dr. Ralph Moberly, Chairman I 
JOIDES Planning Conimittee \ 
Hawaii Institute of Geophysics | 
2525 Correa Road 
Honolulu, HA 96822 I 

Dear Ralph: — ^ - ^ ^ 
I herewith transmit 10 copies of mature d r i l l i n g proposal 

203E, entitled Cretaceous Guyots in the Northwest Pacific. This 
proposal replaces preliminary proposal 203E of the same t i t l e , 
which was submitted to PCOM on June 10, 1986, as part of the 
report of the USSAC-sponsored Workshop on Carbonate Banks and 
Guyots. That preliminary proposal was given a high p r i o r i t y by 
both the Sediments and Ocean History Panel and the Central and 
Eastern Pacific Panel. 

This mature proposal i s the outcome of a 34-day, NSF-funded 
cruise to study a number of guyots in the Northwest Pacific, for 
both purely s c i e n t i f i c purposes and to characterize targets for 
ODP d r i l l i n g . The cruise was done aboard the Scripps vessel R/V 
Thomas Washington during November and December of 1988. The four 
proponents of this proposal, myself, Marcia McNutt, Jim Natland, 
and Will Sager, a l l participated in the cruise and in the 
subsequent analysis of the data and dredge samples. The seismic, 
SeaBeam, magnetic, and gravity data collected on that cruise were 
sent by me to the ODP Data Bank at Lament in March, 1989. A 
brief overview of the cruise results were presented by Sy 
Schlanger at the recent meeting of the Site Survey Panel in H i l o , 
where I think you were present. 

The principal topical objectives and the guyot strategy, set 
out in detail in the proposal, are long-standing high-priority 
JOIDES objectives, to which PCOM has not yet allocated ship time. 
The Report of the f i r s t (1981) COSOD meetings, on p. 52.-53, deals 
s p e c i f i c a l l y with the relevance of d r i l l i n g on carbonate banks 
and- reefs for studies of global sea level fluctutations, for 
ve r t i c a l tectonics, and- facies models. On p. 74-78, the COSOD I 
report points up the importance of understanding the hypsometry 
of the Mesozoic Pacific, where midplate volcanism was on a 
stupendous scale. The Report of the July, 1987, COSOD II" : 
meetings, in. Table 1 on p. 18, gives the a t o l l - transect strategy 
the highest p r i o r i t y in testing models of eustatic sea level 
history. Proposal 203E proposes just such a transect on a 
drowned Early Cretaceous a t o l l , a half a world away from the 
Atlantic-centered passive margins that provide the data for the 
coastal-onlap scheme for estimating sea level changes during, that 
time of "greenhouse" climates on the Earth, so unlike^ the 
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••icehouse" Earth of the Neogene. To date, JOIDES has not 
dedicated any ship time to address these long-standing topical 
problems via d r i l l i n g on carbonate platforms. 

Beyond the COSOD reports, other important international 
conferences have given the d r i l l i n g of guyots a high p r i o r i t y . 
You are in possession of a le t t e r from Wolf Schlager, conveying 
the strongly positive recommendations of the Carbonate Platform 
Working Group of the Cretaceous Resources and Events Conference, 
sponsored by the Global Sedimentary Geology Program, and held in 
September, 1988, in France. Very shortly, the USSAC-sponsored 
Workshop on Sea Level Changes, chaired by Greg Mountain and Joel 
Watkins and held in E l Paso in October, 1988, w i l l issue i t s 
report, giving strong endorsement to the topical objectives and 
strategy embodied in Proposal 203E. 

I am concerned that this proposal get a f a i r hearing in the 
advisory structure of JOIDES. The very high p r i o r i t y that the 
preliminary version earned in the Sediments and Ocean History 
Panel should not be l i g h t l y set aside. I would therefore ask 
that you place this mature proposal before the appropriate panels 
in plenty of time for them to take up the matter at their next 
meetings, and I herewith formally recmest that PCOM reexamine i t s 
hastily-taken action that side-tracked consideration of 
s c i e n t i f i c guyot d r i l l i n g u n t i l some distant — and perhaps 
chimeric — future extension of the d r i l l i n g program. 

Best regards. 
Sincerely yours. 

nterer 

copies to: 
M. McNutt 
W. Sager 
J. Natland 
M. Kastner 
C. Helsley 
S. Schlanger 
J. Watkins 
w. Schlager 
R. Ginsburg 
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Tdepbone: CAMBRIDGE 
ttASTl • ENGLAND (0223) 334*71 . ^ ^ ^ ^ 

Jvne 22, 1989 
E.L. Winterer 
Scripps Institution of Oceanography 
La J o l l a 
Calif 92093 U.S.A. 

RECEIVED 
JUL I 7 1989 

Dear Jerry, 2?^^5»T?> 
Thank you for your Telemail and your concern about 

interest, in Sea Level. I share your concern and only 
yesterday wrote to Miriam Kastner about i t as well as sending 
Ralph Hoberley a Telemail message; I enclose a copy of my 
letter to Miriam. 

My perception of what happened last year i s that in 
response to the continued concern in SOHP that our mandate was 
far to broad to be encompassed by one pemel, PCOM decided to 
break i t in two, one concerned with the history of ocesm 
surface and deep circulation emd the intimately related 
histories of l i f e emd climate on Earth; the other concerned 
with sedimentary processes and geochemical or diagenetic 
processes in sediments. When I agreed to take over as 
chairmem of OHP I assumê d that sealevel as a major "ocean 
history" concern of SOHP, would have been within my mandate as 
we concluded in the introduction to the November 1988 SOHP 
white paper which anticipated the new structure, and I 
requested that I be assigned a panel member with expertise in 
that area. I had. a l i s t of severeJ. appropriate people but 
ideally would have liked somebody with geophysical as well as 
seismic stratigraphy expertise because i t is an absolute 
necessity i f the problem i s to be "solved" that the solution 
i s geophysically sensible. I consulted several people at the 
December PCOM and i t was Greg. Mountain who suggested that 
Nicholas Christie-Blick would be ideal. In the event PCOM 
selected him but eaiocated him to SGPP. Rather than react 
with fury, I re-read the pemel mandates and concluded that 
sea-level i s indeed implicit in their memdate and not ours. 

As you well know, COSOD 2 emphasised the great importance 
of the: history of sea level as one of the major geological 
concerns that Ccui only be evaluated euid understood, through 
ocean drilling.. PCOM' mandates^ thematic panels, to ensure that 
each major theme does stzmd as a priority target for d r i l l i n g 
proposals in one or other of the panels. Fbr clarity and 
equity one could: argue that each major theme shovild be 
mandated to a single panel, so that in a collection of panel 
white papers each theme can be clearly identified in one or 
other. Equally, a panel mandate should not be cluttered with 
items that are not components of major themes. 

v 

I suspect that the reason PCOM allocated the sea level 
theme to the mandate SGPP is that PCOM: realized that SGPP is 
where the expertise to evaluate proposals to study the history 
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of sea level resides. Successful application of the Halley 
approach, for example, depends largely on geochemical methods; 
evaluating the seismic stratigraphy approach depends on 
sedimentologists who also see other approaches to sea level 
(eg in fan deposits). In OHP we have the expertise to study 
the history of ciimate/glaciation, one of the causes of 
sealevel change, and we have the expertise to look at many of 
the symptoms of sealevel change. I say "I suspect" because 
PCOM minutes are very brief and there i s no indication from 
the Misuni meeting minutes as to why my request for a sealevel 
expert was ignored, and Christie-Blick assigned to SGPP. 

I believe that PCOM must discuss this problem seriously. 
If this important theme is transferred to the OHP mandate, i t 
may prove d i f f i c u l t for SGPP to develop a strong impetus in 
non-geochemical directions. However, I consider that a 
specific item in the mandate of either OHP or SGPP ought to be 
something like: 
Changes in sea level: documentation of their eustatic or non*-
eustatic nature; evaluation of their magnitudes, their causes, 
and their important consequences. 

In the me2mtime let me assure you that a l l proposals are 
evaluated by a l l pamels with the thematic objectives 
delineated in the COSOD reports in mind and that your new 
proposal w i l l certainly be competently and sympathetically 
reviewed by OHP. Since I have replied to your message at 
length, I w i l l copy this letter to appropriate persons for 
cons ideration. 

A l l the best. 

N.J. Shackleton, Chairman OHP 
cc OHP, SGPP, PCOM 
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Table 1. Targets f o r Future D r i l l i n g . 
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Theme 
Structure and Composition 
of Lower Oceanic Crust 
and Upper Mantle 
[Objective 1]. 

I n t r a p l a t e volcanism 
[Objective 3 ] . 

Nagmatic and hydrothermal 
processes associated with 
c r u s t a l a c c r e t i o n 
[Objectives 2, 10]. 

Dynamics of Oceanic c r u s t 
and upper mantle 
[Objective 5 ] . 

P l a t e Kinematics 
[Objective 6 ] . 

Processes at Divergent 
Margins [Objectives 7, 
11]. 

D r i l l i n g Targets 
Deepening of 504B 
Deep holes on o l d c r u s t : 

i ) f a s t spreading c r u s t 
i i ) slow spreading " 
i i i ) t h i n c r u s t 

One hole to MOHO. 
Selected case studies 
e.g. hotspots, near-axis 
seamounts, backarc 
spreading centers. 
i ) sedimented ridge 
c r e s t s (East P a c i f i c ) 
i i ) un-sedimented ridge 
c r e s t s (East P a c i f i c ) 
i i i ) M i d - A t l a n t i c ridge 
c r e s t . 
i v ) e s t a b l i s h 
observatories: a s i n g l e 
hole > 500 meter deep 
hole and at l e a s t 2 
shallow holes at each 
l o c a t i o n . 
Global s t r e s s map ( s i t e s 
of opportunity). 
S p e c i f i c experiments: 

e.g. NU Nazca P l a t e , S. 
Shetlands, Juan de 
Fuca, P h i l i p p i n e s . 

Sisries of 100 to 200 m 
instrumented holes. 
One to two hotspot traces 
on each major p l a t e . 
M-series dating 
Young conjugate margins: 
e.g. Red Sea, Greenland-
Norway, Gulf of Valencia-
Gulf of Lyon, Flemish 
Cap-Goban Spur. 

Number of Legs 
12 

14 

5 

4 

10 
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Table 1 continued 
Theme 
Processes at Convergent 
Pl a t e Margins [Objectives 
4, 8, 11]. 

In t r a p l a t e Deformation 
[Objective 9 ] . 

D r i l l i n g Targets 
C l a s t i c dominated 
accretionary wedges: e.g. 
Nankai, Cascadia, S. 
Barbados; pe l a g i c 
dominated: e.g. N. 
Barbados; erosional : 
e.g. Peru, Japan. 
Geochemical reference: 
deep c r u s t a l s i t e s on 
down-going plates i n well 
studied convergent zones. 
Case studies i n regions 
of mid-plate deformation. 

Number of Legs 
10 

Short period climate 
changes [Objective 12] 

Longer period changes 
[Objective 13]. 

His t o r y of sea l e v e l 
[Objective 14]. 

The Carbon Cycle and 
Paleoproducti v i t y 
[Objective 15]. 
Evolutionary Biology 
[Objective 16]. 

Horizontal transect 
across oceanographic and 
atmospheric f r o n t s ; depth 
transect i n major ocean 
basins. 
A r c t i c and high l a t i t u d e 
s e c t i o n s . 
Deep s t r a t i g r a p h i c s i t e s 
on o l d oceanic c r u s t , 
A r c t i c Basin, oceanic 
plateaus. 
A t o l l and guyots d r i l l i n g 
and passive margin 
t r a n s e c t s . 
High p r o d u c t i v i t y 
regions. 

Selected s i t e s in. regions 
not sampled as part of 
other paleoceanograph i ci 
s t u d i e s . 

8 

TOTAL = 95 
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Table 3. Cost Estimates f o r Engineering Developments and Special Operations 
Engineering and S c i e n t i f i c 
Operational Objective 
Requirements 
1. 4kni Diamond 
Coring System. 
2. 6km DCS 

3. S l i m l i n e 
r i s e r and blow­
out preventor 

Addressed 
1,2,3,4,7,8,9, 
13 
1,2,3,4,7,8,9, 
10,11,13 
1,2,3,7,8,9,10, 
11 

4. Improved 7,8,9,10,11,12, 
sediment-coring 13 
Systems 
5. Borehole 
Seismometers 
and Operations 
of Seismic 
systems. 
6. High-temp 
systems. 
7. Improved 
packer and 
f l u i d samplers. 
8. Oriented 
core samples. 
9. I n - s i t u 
pressure 
sampler. 
10. S l i m l i n e 
logging and 
borehole 
experiments. 

2,4,5 

3,4,11 

4,5,8,11 

1,2,5,6 

7,8 

1,2,3,4,7,8,9, 
10,11,13 

Phase I 
1989-1992 
($1000) 

1390. 

300. 

250. 

600. 

1000. 

- 8 0 0 ^ 

250. 

250. 

650., 

Phase I I 
1993-1996 
($1000) 

1000. 

5000. 

200. 

600. 

1510. 

-500.-

250. 

250. 

2000. 

Phase I I I 
1997-2002 
($1000) 

200. 

1500. 

150. 

600. 

750. 

300. 

150. 

TOTAL 5490. 11310. 3650, 
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11. A l t e r n a t i v e 1,7,8,13,15 
ves s e l s . 

Jack-ups 2000. 2500. 
A r c t i c D/V 

Explanatory Notes: 
Item Connents 
1/2 The adaptation of small diameter, high speed diamond 

coring from a mining technique to a f u l l fledged deep 
sea c o r i n g system i s envisioned as evolving through 
several stages. The terms "4km DCS" and "6km DCS" do 
not s i g n i f y a simple extension of depth c a p a b i l i t y , but 
r a t h e r represents points of the l e a r n i n g curve f o r a 
t o t a l l y new technology. 

3 A s l i m l i n e r i s e r system appears to be the only f e a s i b l e 
and a f f o r d a b l e way we can conduct r i s e r d r i l l i n g i n 
water depths greater than about 2500-3000 m. The 
longest e x i s t i n g conventional r i s e r i s about 7,500 feet 
(2200 m) and i t seems u n l i k e l y that the o i l industry 
w i l l b u i l d a l a r g e r one i n the near term. The cost to 
OOP of l e a s i n g a second d r i l l i n g vessel equipped with 
an up to 10,000 foot r i s e r to d r i l l a s p e c i a l hole 
would be p r o h i b i t i v e . 
However, there i s no technological reason that the 
JOIDES Resolution cannot be modified to handle a " s l i m 
r i s e r " at more affordable c o s t s by the end of Phase I I . 
In f a c t , the development o f the DCS can be considered 
the forerunner of a s l i m l i n e r i s e r system i n that two 
s t r i n g s o f pipe, i . e . a d r i l l rod i n s i d e the standard 
OOP d r i l l pipe, are being handled s u c c e s s f u l l y i n the 
prototype DCS. Although t h i s i s not i n any sense a 
r i s e r system with c i r c u l a t i o n c a p a b i l i t i e s and blow out 
c o n t r o l , i t conceivably could be developed i n that 
d i r e c t i o n . 
The $300K i n Phase I i s intended only to develop 
concepts and designs t h a t go beyond, the pipe-within-a-
pipe o f the DCS.. The $5,000K i n Phase I I would buy the 
r i s e r system materials and f a b r i c a t i o n . T e s t i n g of the 
system would be: completed during Phase II so t h a t i t 
would; be i n operation f o r the Phase H I of t h i s plan. 
The $1500K i n Phase II represents an increase i n 
expenses due t o the greater operating costs of r i s e r 
d r i l l i n g . 

4̂  ThiS: item encompasses a v a r i e t y of tasks aimed at 
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minimizing core disturbance and i n c r e a s i n g core 
recovery. They include the ongoing e f f o r t s to improve 
the extended core b a r r e l (XCB) and advanced p i s t o n 
coring (APC) hardware, the design and t e s t i n g of new 
b i t s and e f f o r t s to extend the l i f e of c o r i n g 
components so as to reduce operating c o s t s . 

5. The development of borehole instruments i s not now part 
of normal OOP operations. The estimated costs shown 
f o r each phase represents estimates associated with 
deployment and operations. The exact mechanism f o r 
developing such borehole instruments as seismometers i s 
not considered i n t h i s document. 

6. Many aspects of d r i l l i n g i n t o regions of high 
temperature i n the ocean environment are an undeveloped 
technology. However, based on experience from on-1and 
d r i l l i n g of hydrothermal systems i t i s c l e a r that 
c e r t a i n c r i t i c a l elements of the OOP d r i l l i n g and 
coring systems now i n use must be redesigned and 
f a b r i c a t e d with d i f f e r e n t m a t e r i a l s . The Phase I costs 
would include a period of i n t e n s i v e study and 
experimentation which by Phase II would provide the 
tested t o o l s f o r addressing the s c i e n t i f i c o b j e c t i v e s 
of OOP. I t i s assumed that cost during Phase II w i l l 
be p r i n c i p a l l y f o r operations. 
Operations i n high temperature regimes also r e q u i r e 
s i g n i f i c a n t m o d ifications of the present OOP downhole 
measurements operations because of the high 
temperatures and h i g h l y c o r r o s i v e environment expected. 
The logging approach used must be co n s i s t e n t with the 
type of d r i l l i n g u t i l i z e d : e i t h e r a 10-12" hole or, 
more l i k e l y , a small diameter diamond-coring hole. The 
two approaches require much d i f f e r e n t s t r a t e g i e s f o r 
downhole measurements, with d i f f e r e n t f i n a n c i a l 
i m p l i c a t i o n s . 
With a 10-12" conventional hole (or a 5" diamond-coring 
hole. See Note 10), nearly a l l of our present downhole 
t o o l s could be used i n most hot holes. With a c a r e f u l l y 
monitored program o f c o o l i n g the hole by c i r c u l a t i o n , 
the t o o l s would never exceed t h e i r 150*C operating 
l i m i t s and the adverse e f f e c t s o f c o r r o s i v e pore f l u i d s 
would be minimized. Approximately $20,000 per y e a r i n 
1990-1992 would be required f o r modeling studies o f the 
e f f e c t of d i f f e r e n t c i r c u l a t i o n s t r a t e g i e s on borehole 
temperatures, culminating ( a f t e r f i e l d experiments) i n 
software to guide real-time decision-making so that 
adequate c o o l i n g i s maintained with minimum expenditure 
of ship time. 
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Some holes w i l l have a c t i v e advection o f high-
temperature f l u i d s i n t o the borehole, overwhelming the 
a b i l i t y of c i r c u l a t i o n to cool the hole. Such aqui f e r s 
must be spotted with a hot-hole temperature t o o l 
($60,000) at the beginning of logging, studied and 
sampled with the w i r e l i n e packer, and then probably 
cemented i n and r e d r i l l e d before other logging. 

7. Packers and f l u i d samplers are examples o f s p e c i a l i z e d 
t o o l s which have been mostly developed outside of ODP 
by " t h i r d " p a r t i e s . However, the o b j e c t i v e s f o r 
d r i l l i n g i n high temperature regimes w i l l r e q uire 
s i g n i f i c a n t improvements to e x i s t i n g t o o l s . Since 
c i r c u l a t i o n w i l l not solve the hot-hole problem f o r 
every t o o l and every hole, d r i l l s t r i n g packers and 
p a r t i c u l a r l y the w i r e l i n e packer w i l l r e q uire the 
development of high-temperature packer elements. In 
a d d i t i o n the e n t i r e w i r e l i n e packer w i l l need to be 
replaced with one capable of sampling high-temperature, 
c o r r o s i v e f l u i d s . These developments are estimated to 
cost about $300,000 and are planned f o r Phase I. Other 
cost during Phase I and costs shown f o r Phases I I and 
I I I assume r e f l e c t added operational expenses 
associated with the deployment and use of these t o o l s . 

8. At present the only core samples which are r o u t i n e l y 
oriented are c o l l e c t e d by the APC system. O r i e n t a t i o n 
of cores cut with r o t a t i n g b i t s i s a much more 
d i f f i c u l t task. The l a c k o f e f f o r t to develop t h i s 
technology r e f l e c t s the l i m i t e d budget f o r 
technological developments w i t h i n the present ODP 
program. The r e l a t i v e l y small costs shown here 
en v i s i o n the t e s t i n g of a number o f concepts during 
Phase I with ultimate deployment of a successful method 
during Phase I I . 

10. At the present time i t i s d i f f i c u l t to estimate the 
cost of converting the more highly s o p h i s t i c a t e d 
logging t o o l s now used by ODP to a small diameter 
dymond coring system. The cost w i l l depend on which 
s i z e hole: w i l l u l t i m a t e l y be d r i l l e d with the DCS 
envisioned under items 1 and 2. The s i z e o f hole also 
e f f e c t s the estimates f o r c o s t o f t h e DCS. For t h i s 
cost estimate we assume that the DCS w i l l d r i l l a 4 
inch diameter hole. This s i z e hole can be, d r i l l e d , by a 
DCS. system using the e x i s t i n g d r i l l s t r i n g on the 
JOIDES R e s o l u t i o n . A'larger diameter DCS system 
r e q u i r e s a l a r g e r d r i l l s t r i n g and thus would r e q u i r e 
s i g n i f i c a n t costs to modify the ship and purchase new 
d r i l l s t r i n g and associated hardware. Since the DCS i s 
s t i l l under development and there are a number of 
u n c e r t a i n t i e s about the system, we t h e r e f o r e make t h i s 
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assumption. However, we w i l l continue to examine the 
cost trade o f f s o f s l i m l i n i n g downhole measurement 
t o o l s versus u p - s i z i n g the DCS. 
With a 4" DCS hole, none of the many downhole t o o l s 
deployed i n previous ODP operations can be used. We 
w i l l need e i t h e r to lease or to purchase and modify 
slimhole t o o l s . One p o s s i b l e option i s that OOP w i l l 
lease t o o l s already designed and used at temperatures 
of up to 400* C and i n hi g h l y c o r r o s i v e environments. 
Leasing charges are c u r r e n t l y $60,000 per l e g f o r a 
s u i t e c o n s i s t i n g of sonic, d e n s i t y , gamma ray, neutron, 
r e s i s t i v i t y , c a l i p e r , and temperature t o o l s . 
A l t e r n a t i v e l y , we could purchase these kinds of 
slimhole t o o l s ( f o r about $450,000) and repackage them 
i n dewared pressure cases to Increase t h e i r 
c a p a b i l i t i e s from 65*C and 1500 psi to 300-400*C and 
10,000 p s i ( f o r about $200,000). The costs f o r 
purchasing are l i s t e d as part of Phase I. 
To move from t h i s r e l a t i v e l y p r i m i t i v e downhole logging 
c a p a b i l i t y c l o s e r t o the c a p a b i l i t y already employed by 
OOP at such basement s i t e s as S i t e 504, we would need 
to design and b u i l d high-temperature slimhole versions 
of the f o l l o w i n g : 

Temperature t o o l ($60,000), waveform sonic 
(because e x i s t i n g slimhole sonic t o o l s w i l l not 
provide r e l i a b l e v e l o c i t i e s In h i g h l y f r a c t u r e d 
rock; $150,000), w i r e l i n e packer ($100,000 f o r 
high temperature packer elements, $200,000 f o r 
measurement and sampling of hot c o r r o s i v e f l u i d s , 
$150,000 f o r a slimhole design), t e l e v i e w e r 
($100,000 f o r high T m o d i f i c a t i o n of the WBK 
te l e v i e w e r ) , DCS packer ($200,000), and 
magnetometer ($75,000). M o d i f i c a t i o n of the 
geochemical t o o l s (except maybe K, U, Th), 
formation microscanner, and susceptometer would 
face design l i m i t a t i o n s that make slimhole 
conversion completely unfeasible or p r o h i b i t i v e l y 
expensive (>$1,000,000). 

These costs are included i n Phase I I . 
Unfortunately, at present a 4" diamond c o r i n g hole 
would r e s u l t i n the l o s s o f the a b i l i t y to log holes 
with a l l t h e advanced t o o l s Introduced during ODP. 

11. For d r i l l i n g deeply i n t o lagoonal areas o f a t o l l s , the 
use of a jack-up r i g , s p e c i a l l y leased f o r t h i s purpose 
seems to be the most economic approach. Estimates 
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shown here assume that t h i s mode of a t o l l d r i l l i n g w i l l 
be programmed a f t e r 1992, and that i n Phases I I and 
I I I , s i n g l e d r i l l i n g campaigns of 60 days each w i l l be 
conducted. 
A r c t i c d r i l l i n g represents the only r e g i o n a l l y o r i e n t e d 
s c i e n t i f i c p r i o r i t y presented 1n t h i s document. 
However, the importance of t h i s region i n terms of the 
e v o l u t i o n o f earth's global climate alone makes 
d r i l l i n g i n t h i s region a very high p r i o r i t y , but at 
t h i s time i t i s not p o s s i b l e t o estimate the cost 
associated with operations w i t h i n the permanent i c e of 
the A r c t i c . 

As can be seen i n Table 13 the a d d i t i o n a l cost above the 
normal operations of ODP of t h i s implementation plan i s on the 
order of $24M over the 14 years represented by the three Phases 
of t h i s document. While t h i s represents an average of only 
$1.71M per year i t i s c l e a r that a s i g n i f i c a n t increase i n 
development monies i s required during Phase I I . 
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Dr. Ralph Moberly 
Hawaii Inst, of Geophysics 
University of Hawaii 
2525 Correa Road 
Honolulu, HI 96822 

Dear Dr. Moberly: 

nUnii instHuis 
afKamil 

Paul Worthington passed on your query as to the possible use of 
Sandia's high temperature logging tools in the ODP. I w i l l address this 
question and suggest additional actions that may be beneficial. 

Sandia tools were developed to support DOE-funded, geothermal d r i l l i n g 
a c t i v i t i e s . Our CSDP work focuses on diamond d r i l l i n g and our core 
recovery is never less than 95%. Thus our logging a c t i v i t i e s are generally 
limited to those measurements that cannot be obtained from core specimens. 
Budgetary constraints also play a role so not a l l desired measurements are 
made. 

A l l of our holes are temperature logged during and after d r i l l i n g . 
This enables one to identify flow zones and i t provides temperature 
relaxation data for heat-flow calculations. This work is done in holes of 
3-inch diameter and larger. We have consistently measured temperatures to 
295''C and on equipment should work to 400'C, but i t is untested. 

Fluid samples are taken using a Los Alamos slim-hole sampling tool. 
This tool has functioned at 295"C. 

Presently Sandia is building a 4.5-inch diameter, high-temperature 
televiewer. This tool is too large for diamond cored holes but i t could be 
used in conventional ODP holes. 

I see no overriding problem with using Sandia's tools with ODP i f there 
is no conflict with DOE interests and i f they are insured. I suggest that 
such an exchange be part of a formal agreement between the ODP and the 
DOE/CSDP. Other parts of such an agreement would deal with technology 
development . I am interested in. hearing your thoughts. 

Sincerely, j 

i ... 
Peter Lysne 
Geoscience Research 
D r i l l i n g Office 

Division 6252 

PL:6252:ia 

Copy to: 
P. Worthington 
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Telex: 296041 

Direct Line: (0932) 3263 
Direct Fax: 

Reference: RTB/611/1 

23 V 

6th July 1989 

Dear Tom, 

HIGH TEMPERATURE SLIMHOLE LOGGING 

Thank you for your letter explaining the rationale behind the 
workshop scenario. I had, as you say, received a garbled version. 

By now you should have received the minutes of our most recent DMP 
meeting. The minutes identified high-temperature slimhole logging \ 
as the major technical issue currently facing the Panel. Because of^ 
the short time (18 months) before the f i r s t projected deployment of , 
these tools. Panel recommended that a full-time special investigator 
should appraise the status of this subject area over a six-month 
period coimnencing imminently. I gather that LDGO have this matter 
in hand. The aim is to prepare a guide to the logging tools that 
are available off-the-shelf for different high-temperature and 
slimhole-diameter scenarios. It is already clear that in the short 
term at least, we w i l l have to mould our logging programmes in 
hostile environments to what is available as existing technology, 
even i f this means accepting a reduced data acquisition. There 
should be no question of ODP developing in isolation expensive new 
technology in this complex area, especially as the DCS is not yet 
proven, a final decision on its diameter has not been taken, and DCS 
w i l l be subordinate to the APC/XCB combination which w i l l remain the 
primary d r i l l i n g tool throughout the next ten years (Fost, personal 
coimnunication). 

Returning to the subject of an inter-progamme workshop, we see this 
as a natural sequel to the report of the special investigator. The 
brief of such a workshop would be to identify necessary technology 
which is not available off-the-shelf and to formulate a strategy for 
its development, almost certainly on an inter-programme basis. The 
workshop is therefore seen as providing a foundation for long-term 
scientific planning, rather than meeting the specific short-term 
needs of ODP. The most appropriate time for this to be held would 
appear to be April 1990. 

I tagiMrM in en«l«nd. No M » I S 

RagiuarM OMca: Briunflw HOUM 
Moor u i M . I^noen ECZY seu 
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I trust that we are assured of your support in progressing this 
initiative, and I look forward to the prospect of working with you, 
and Peter Lysne, in bringing these important matters to fruition. 
You may rest assured that our goals are common: we want the maximum 
return for the minimum outlay and recognise that in order to achieve 
this, we w i l l almost certainly have to lower our sights in terms of 
data acquisition. 

Kind regards. 

Yours sincerely, 

Paul F. Wbrthineton 
Chairman, JOIDES DMP 

CC 

Peter Lysne, Sandia Labs 
Ralph Moberly, PCOM chairman 
Roger Anderson, LDGO 
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MEMO n i r . 

To: Ralph Moberly, P COM Chainnan Date: July 11,1989 
Barry Harding, ODP/TAMU 
Roger Anderson, L-DGO BRG 
Paul Wortbington, DMP 

From: BobDetiic]c,SedimentedRidge DPGChairman 

Subj: Drilling and logging technical development 
needed for drilling sedimented ridge crests 

At its June meeting in Ottawa the Sedimented Ridge DPG put together a detailed 
prospectus for a two-leg drilling program in Middle Valley and Escanaba Trough. The DPG 
devoted considerable time to discussing logging and sampling requirements in t h ^ 
potentially high-temperature holes. The purpose of this memo is to h i ^ g h t for PCOM, and 
die engineers at TAMU/ODP and L-DGO, what measurements the SRDPG believes are (1) 
essential, and (2) desirable for die successful outcome of die program. Urgent action is 
required i n a number of areas to insure that these capabilities are available by 
mid-1991, the likely timing for the first sedimented ridge d r i l l i n g leg. 

Drilling strate^. The drilling program developed by die SRDPG has two major scientific 
objectives: (1) to define die hydrogeotogy of a sediment-dominated hydrodiermal system, 
and (2) to study the processes involved in die formation of sediment-hosted massive sulfide 
bodies. Three types of holes are proposed to address diese objectives: 
Type A holes. A-holes are non-reentry holes that will be drilled down as close to the 
sediment-basement interface as possible (up to SOO m bsf). The unconsolidated and senai-
consolidated sediment in die upper part of die section will be cored by APC/XCB; die highly 
indurated sediments expected in die lower part of die sedimentary section will require die 
RGB or DCS. 
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Type B holes. B-holes are reentry boles diat w i l l penetrate into basement, and be cased to 
basemenL A l l B-holes will be drilled at least a short distance (~50 m) into basenent; at least 
two will be deepened substantially into basemmt (>300 m). The DCS would be desirable for 
basement drilling. 
Type S holes. S-holes w i l l consist of a suite of shallow (<100 m), closely spaced holes 
across sulfide bodies to sample and define their structure in three dimensions. High sample 
recovery is extremely in^ortant in these holes; the DCS and "pogo" guidebase would be very 
desirable for this part of die program. 

Drilling of die A-holes would primarily be done on the first leg; the B-holes and S-
holes primarily on the second leg. The DFG reconomended the two legs be separated in time 
by appragdmately 1 year both to allow additional dme to develop the idols needed to make 
measurements in the hottest parts of the hydrothermal system (sampled by the B- and S-
holes), and to analy2e die results from die first leg. 

Dnwnknie nw/Kurementx xtraieirv. Four types of measurements were considered essential 
to die success of die sedimented ridge drilling program: (1) temperature, (2) pore pressure, 
(3) permeabili^, and (4) fluid sampling, hi die A-holes, tenqjeramre, pore pressure and 
fluid saiiq)ling would be carried out every 20 m with a high-teiiq)erature version of the 
Bames-Uyeda tool in unconsolidated and semi-consolidated sediments: In more indurated 
sedimraits, bottom hole tenqierature measureoKnts will be made every 100 m using a tool like 
die USGS/Siandia slimline high-teoqierature probe; die Japanese P-T tool; or die high-
temperature tool being designed by von Herzen and Cann. Standard physical property 
measurements and fluid san^ling will also be routinely carried out on core material aboard 
die drillship. Permeability will be measured by setting a near-surface Gow tenq)erature) 
packer and determining die integrated permeability in step-wise fashion as die hole is drilled. 
A similar suite of measurements would be carried out in die basonent reentry holes. If diese 
are driUed widi the DCS, reaming these holes with the RCB could allow some standard 
logging to be done through the side-entry sub while maintaining circulation. 

If die DCS is available, borehole hydrological experiments would be feasible in die B 
holes by developing seals between die standard drill pipe and casing, and between die 
standard drill pipe and die DCS drill pipe. This would allow measurements of permeability 
and pressure to be made on the rig floor of die drillship and allow drawdown and slug tests. 
It w i l l also be necessary to develop some type of post-drilling seal (ideally wire-line re-
.enterable) for the B-holes. 
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RpjpnrpA technical development. Based on the drilling and borefaole measurement straisg^ 
summarized above, and presentgd in more detail in the Sedimented Ridge Drilling Pros­
pectus, the DFG priaritized the technical development required for a successful sedimented 
ridge program as follows: 
Essential development: 

. High tenq}erature drill bits and core liners 
• Bames-Uyeda tool modified for higher temperatures (up to 200°C) and to make it 

stronger (shorten its length?) 
. Slimline, self-contained probe to measure tenq)eratures up to 3S0°C (borrow/lease 

USGS/Sandia or Japanese P-T tool?) 
. Post-drilling seal for reentry holes (drillable okay, but highly desirable that it be 

wire-Une re-entexable) 
Desirable development: 

• DCS 

• "Pogo" guidebase 

• Openable annulus seal for DCS 

• Standard logging through side-entry sub while maintaining circulation 

• Pressure core barrel 

• Capabili^ to measure HjS and related gases on drillship 
, Slimline high-tempexanire logging tools (qf various types) and high temperature 

logging cable 

• High-tenq)eFature packers 

Additional details on the drilling sites proposed by the Sedimented Ridge DPG and 
drilling and logging time requirements can be found in the Sedimented Ridge Drilling 
Prospecms. 

cc: R. Batiza, U T H P Chairman 
Sedimented Ridge DPG 
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Cornell University 
D E P A R T M E N T O F G E O L O G I C A L SCIENCES 

SNEEHALL • ITHACA, NEW YORK 14853-1504 

(607) 255-5267 

J U L I 0B89 

Italyi Instttnte 

June 29, 1989 
^9 - 263 

Dr. EUtlph Moberly 
PCOM Chairman 
Proponents of Ocean D r i l l i n g 
JOIDES Planning Office 
Hawaii InstiCuCe of Geophysics 
School of Ocean and Earth Sciences and 

Technology 
University of Hawaii 
2525 Correa Road 
Honolulu HI 96822 

Dear Ralph: 

Because you asked, here's a quick update on geoprops. At long last the 
contract has been finalize d but work has been going quite well at the same 
time. Design drawings are nearly complete, parts have been ordered, and metal 
w i l l soon be cut. The best thing i s that a l l aspects of construction and 
testing have been discTissed extensively and are very well thought out. We 
don't expect surprises. 

A very informal estimate has the animal s t i l l ready for land testing late 
this f a l l . Everyone is geared up now and we have watchdogs watching, so I'm 
once again optimistic. T e l l me i t hasn't been a hassle, however. Oh, the 
f i n a l d e t a i l i s that we have to go back to NSF for -4CK more - 19K for 
increased estimate, 7.5K for spare parts, and 12.5 K for land testing. Malfatt 
isn't happy, I'm sure, but there wasn't much choice. 

Cheeps^ 

D ^ e l E. Karig 
Professor 

meg 
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I. SSP STATUS OF CERTAIN PROPOSALS 

PROPOSALS W r i H FAVORABLE EVALUATIONS (as of 10/88) AND NOT YET 
EVALUATED BY SSP: 

2-> Axial Seamount, Juan de Fuca Ridge P. Johnson & al. 
291/E Drilling in the Marquesas Island Qiain J. Nadand & al. 
296/C Ross Sea/Antaictica Cooper &a l . 
297/C Pacific Margin of Antarctic Peninsula P.F. Barker 
305/F Arctic Ocean Drilling P. Mudie & al. 
308/E Reactivated Seamounts, Line Island Qiain B. Keating 
310/A Geochem., Dipping Reflectors, E-Greenland A. Morton & al. 

^ 311/A Sedim, Equiv. Dipping Reflectors, Rockall D. Masson & al. 
^ 316/E To Drill a Gas-Hydrate Hore (West Pacific) R. Hesse <& al. 

315/F Network of Perm. Ocean Floor Seismic Observ. G. Purdy & al. 
271/E Rev. Paleoceano. Transect of CaUfomia Current J. Barron & al. 

PROPOSALS WITH UNFAVORABLE EVALUATIONS (as of 10/88) AND NOT YET 
EVALUATED BY SSP: 

307/E Cross Seamount, Hawaiian Swell B. Keating 
312/A Potential of Drilling Reykjanes Ridge J. Cann & al. 
313/A Evolution of Oceanog. Pathway, Equatorial Atlan. E. Jones & al. 
59/A Rev. Continental Margin Sediment Instability P. Weaver & al. 

PROPOSALS WITH UNFAVORABLE EVALUATIONS (as of 10/88) AND BEING 
EVALUATED BY SSP: 

3/E Rev/2 Flexural Moats, Hawaiian Island A.Watts & al. 

II. T A R G E T S R E C O M M E N D E D BY W P A C (alphabetically): 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Banda Sea and South China Sea basins: 194/D Rev/2 
Geochemical Reference sites 
Nankain 
South China margin: 46/D 
Valu Fa Ridge 
Vanuatu back-arc rifts: 294/D 
Zenizu Ridge: 163/D Rev., 177/D Rev. 
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III . ASSESSMENT OF E A R L I E R A T L A N T I C D R I L L I N G P R O G R A M S 
b y A R P (10/88) 

The Atlantic is a unique place to address the following themes: 
1. Conjugate passive continental margins. 
2. Slpw-spreaiding mid-ocean ridges. 
3. T atitiidinally con^)artmentalized ocean: Arctic vs. Antarctic paleoceanography. 

Paleoceanography 
74/A Craitinental margin off Morocco Winterer &aL 
631 A Madeira abyssal plain E. Duin & al. 
254/A NW Afirica: Black shales in pelagic realm Parrish&al. 

Eustatic sea levels tioough time 
276/A EquaL Atlantic transform margins J. Mascle 
313/A Evolution of oceanog. pathway: EquaL Ad. E. Jones & al. 

Continental break-up and evolution of oceanic lithosphere 
3IQ/A GeochenL sampling, dipping reflectors, 

E-Greenland A. Morton & al. 
311/A SedioL equiv. dipping reflectors, Rockall D. Masson & al. 

Leg 1Q2: Further deepening is desirable to examine oceanic crust variation with age, tectonic 
setting and spreading history. 

Leg 103: Further drilling is needed: 
-to recover more complete sections of syn- and prerift sections; 
-to sample to and through die "S" reflector; 
-to conduct investigations of the well-studied conjugate margin off eastern Canada. 

Leg 104: Drilling transects are required: 
-to leam more about the structure, petrology and paleomagnetic record of the wedge 
under the Voting Plateau. 

-to compare the Norwegian margin with its conju^te. 
-to undostand the evolution of the Voring Plateau in the context of the North Atlantic 
volcanic province. 

Legs 104,105,113,114: Gateway evolution in tiie Atiantic. 

Legs 106,109: Understanding the crustal accretion process at slow-spreading mid-ocean ridges. 

Leg 110: To understand defluidizatirai and growth mechanisms of secimentary forearcs. 

I V . NO RESPONSE F R O M SOP OR lOP. 
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PROPOSALS RECBVED BY THE JOIDES OFFICE SINCE OSLO MEETING 

JOIDES Number: 325/E 
Title: A Proposal to Drill a High-Temperature Hydrothermal Site on the 

Endeavor Segment: Northern Juan de Fuca Ridge 
Proponents: H. Johnson, J . Franidin, J . Cann, R. Von Herzen 

The authors propose to examine in detail the sub-surface properties of a high-
temperature hydrothermal system, using drilling as part of an integrated, long-term, 
interdisciplinary study of seafloor hydrothermal processes. The most important 
objectives of drilling into an active hydrothennal upflow zone at a spreading center are 
to characterize both the tectonic/geochemical/physical environment in which the flow is 
embedded, and the dynamic characteristics and parameters of the flow itself. Specific 
objectives are to determine: (1) What physical and chemical processes control the flow 
rate and residence time of fluids within a hydrothermal system; (2) to what depth and in 
what amount do fluids penetrate to the top of a magma chamber (cracking front) and 
what sequential mineral assemblages are forming with depth within an active system; 
and (3) what interactions are taking place between high temperature metalliferous 
fluids and locally advecting unmodified seawater with the wall rocks in the discharge 
zone. To accomplish these objectives a series of three re-entry and single-bit holes will 
be drilled on the Endeavour Segment of the northern Juan de Fuca Ridge. Samples of rock 
and fluid from the sub-surface region, together with simultaneous measurements of the 
physical and chemical environment of the sampled region will be placed in their full 
geologic context with a set of companion time-series, co-registered geophysical 
measurements adjacent to the drill holes. At the Endeavor site, drilling below the 
surface in the center of this active field has the distinct possibility of initiating a new 
high-temperature vent system, a prospect that has a wide range of scientific 
opportunities that this program is prepared to explore. 

JOIDES Number: 326/A 
Tit le: Proposal for GDP Drilling on the Continental Margin of 

IMorocco/Northwest Africa 
Proponents: K. Hinz, H. Roeser and W. Weigei 

This proposal reinforces proposal JOIDES Number 74, of the same title, by 
Winterer and Hinz. A supplemental drill site at the oceanic end of the Morocco transect, 
in the region between the Tafelney Ten-ace in the south and the Mazagan Plateau in the 
north, is proposed for the purpose of determining the nature and age of the oldest 
voicanic/magmatic products associated with the opening of the Atlantic Ocean. 

JOIDES Number: 327/A 
Title: Proposal for OOP Drilling on the Argentine Continental Rise 
Proponents: K. Hinz, R. Stein, IM. Block, M. Hemmerich, H. Meyer and 

C. Ronda 

Two sites are proposed for the Argentine continental margin to sample regional 
seismic unconformities, Mesozoic black shales, and the wedge of seaward-dipping 
reflectors and its substratum. Specific objectives for a site on the Argentine Rise are 
the age and nature of a pronounced regional seismic unconformity, which marks a change 
in the paleoceanography and the depositional environment in the South Atlantic and 
determination of the litho- and biostratigraphy of a giant drift. Specific objectives for a 
site on the Argentine continental margin are to obtain a section through the oldest 
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portion of a wedge of seaward-dipping reflectors; at this site the base of the section could 
be reached. Further, the sampling of black Mesozoic shales and the confinnation of age 
and nature of the regional seismic unconformities observed at the first site are proposed. 

JOIDES Number: 203/E Rev. 
Title: Proposal for Orllling of Guyots In the Central Pacific 
Proponents: E.L. Winterer, J . Natland, M. McNutt and W. Sager 

This proposal replaces preliminary proposal 203/E. of the same title, which was 
submitted in June, 1986, as part of the report of the USSAC-sponsored Workshop on 
Carbonate Banks and Guyots. Proponents tor 203E seek to drill eight holes at the 
summits of five carbonate-capped guyots in the Mid-Pacific Mountains. Wake Seamounts 
and Japanese Seamounts in the central and western tropical Pacific. The drilling will 
address a number of important problems of broad thematic interest including: Early 
Cretaceous sea-level fluctuations; causes and timing of mid-Cretaceous carbonate 
platform drowning; extent, magnitude and timing of regional uplift associated with 
massive mid-plate volcanism in Western Pacific; Early Cretaceous Pacific plate 
latitudinal changes and plate kinematics; fixity of hot spots; longevity and stability of the 
'Dupai ' anomaly in mantle composition; and. Cretaceous history of the South Pacific 
'Supersweir and the Darwin Rise. Preliminary targets are: Allison Guyot, and "Huevo" 
and "Caprina" guyots in the central and western Mid-Pacific Mountains, respectively; 
"M.l.T." Seamount in the west-central Pacific between Japanese (Geisha) and Wake 
seamounts; and Charlie Johnson Guyot at the eastern end of the Japanese Seamount chain. 

JOIDES Number: 328/A 
Title: Proposal for OOP Drilling on the Continental Margin of East 

Greenland, North Atlantic 
Proponents: K. HInz, H. Meyer, H. Roeser, M. Block, M. Hemmerich 

and H. Miller 

Drilling at two sites on the East Greenland continental margin is proposed in 
order to sample the outer wedge of seaward-dipping reflectors and the regional seismic 
unconformities observed there. Objectives for the two sites include: (1) Differentiation 
between kinematic models for the emplacement of seaward-dipping structures 
(reflectors); (2) investigation of the relationships between dipping-reflector 
sequences and continental flood basalt, and magnetic anomalies; (3) study of conjugate 
volcanic features of the East Greenland and Nonvegian continental margins; (4) obtain 
samples of all major volcanic periods/zones, necessary to determine the petrological, 
geochemical, magnetic and kineamtic variability of extrusive igneous rocks of the Early 
Tertiary 'North Atlantic Volcanic Event" in space and time. 

JOIDES Number: 329/A Rev. 
Title: Cretaceous Paieocommunicatlon Between the North and South 

Atlantic Seas: Formation of the Atlantic Ocean 
Proponents: J . Herbin, J . Mascle, L. Montadert, M. Moullade and C. 

Robert 

In order to study the Cretaceous paieocommunicatlon between the North and South 
Atlantic seas, the recovery of Mesozoic rocks is proposed from three sites off the 
intermediate oceanic margins of Sien-a Leone, Liberia, and on the Demerara Rise in the 
largely unexplored Equatorial Atlantic. These sites would provide new and essential data 
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to determine the kinematic and structural evolution and the paleoceanographic. 
paleoclimatic. and paleoenvironmental conditions. The main objectives for drilling in 
this region are: (1) To discover the nature and age of the first sediments deposited on 
the oceanic crust, as well as the age of the crust itself, and to reconstruct the initial 
position of the continental masses; (2) to study the formation of sedimentary facies 
during the opening phase as consequences of the kinematic evolution and particularly the 
black shales that were deposited at one and the same time in the North and South Atlantic 
up to the Turonian-eariy Coniacian; and (3) to understand better the relationships 
between volcanism, sedimentation and tectonic events during the movements of the 
equatorial fracture zone. 

JOIDES Number: 330/A 
Title: Medi terranean R idge: A n Accre t lonary P r i sm in a Co l l i s iona i 

C o n t e x t 
Proponents: M. CIta, A . Camer lengh i . L. MIrabiie, G . Pe l l i s , B. Delia 

Vedova, W. Hieke, S . Nuti and M. Croce 

The study of two accretlonary prisms has been planned by OOP for 1989-90 
(Nankai Trough and Cascadia Trench). The need to study a wide spectrum of prisms in 
order to compare data from different tectonic settings provides the framewori< for this 
proposal to drill in the Eastern Mediterranean region. Preliminary sites are located 
along the crest of the Mediten-anean Ridge and outer slope of an accretlonary prism 
(southern transect); on the Ionian abyssal plain, outer slope of an accretlonary prism 
and re-occupying DSDP Site 125 (southwest transect); and on the crest and flank of the 
Mediterranean Ridge (westem transect). This proposal will be updated, and additional 
drill sites will be proposed after the completion of two site surveys planned for the Fall 
of 1989 and mid-1990. General objectives are: (1) defonnation pattern and fluid 
circulation in an accretlonary prism; (2); fluid circulation in an accretlonary prism 
versus brine circulation; (3) Plio-Pleistocene paleoceanography; (4) the comparison 
of stress and fluid circulation in areas of different deformational styles; and (5) the 
history of sapropels and exploisive volcanic activity. 

JOIDES Number: 331/A 
Tit le: " Z e r o - A g e " Dri l l ing on an Ext inct Spread ing A x i s : The Aegi r 

R idge, Norwegian S e a 
Proponents: R. Whi tmarsh, W. Weige l . H. Mil ler and F. Aved ik 

By drilling at the center of the Aegir Ridge, a sediment-covered, but no longer 
active (circa 32-26 Ma) mid-ocean ridge in the Norwegian Sea, the proponents hope to 
avoid problems caused by high temperatures and corrosive hydrothermal fluids 
anticipated at actively spreading ridges. This wori< is proposed as a strategic 
intermediate step pending the development of equipment to overcome the practical 
problems mentioned above. General objectives are the study of magma processes and 
hydrothermal processes associated with crustal accretion, and investigation of the 
structure and composition of the lower oceanic crust and upper mantle. A preliminary 
site is proposed to drill into the frozen magma chamber (2000-3000 mbsO. into crust 
which has not undergone substantial normal faulting and within which the fissures have 
been sealed by secondary hydrothermal mineralization, as well as to sample the result of 
decaying axial hydrothermalism on sediments in the "dying" rift. The final choice of site 
will be constrained by sediment thickness in the median valley axis, pending further site 
survey work. 



JOIDES Number: 332/A 
Title: F lo r i da Escarpment Dr i l l ing Transec t 
Proponents: C . Paul l and M. Kastner 

The drilling of a three-site, east-west transect across the edge of the westem 
Florida continental margin at 26*'01'N is proposed. The objectives of the transect are to 
determine: (1) Patterns of fluid circulation through the carbonate platfonn and rates of 
lateral exchange with seawater, (2) the diagenetic history of the platform edge as it 
relates to the patterns of fluid circulation, (3) the effects and geologic record of seafloor 
brine seeps with respect to sulfide mineralization, deposition of chemosynthetlcaUy 
produced organic carbon-rich layers, and the escarpment's erosional history, (4) the 
stratigraphic development and facies succession across a carbonate continental margin, 
(5) the paleoceanographic history of the Gulf of Mexico and (6) the facies pattern in the 
distal submarine fan. A Florida Escarpment drilling program will elucidate the 
geological and geochemical processes which form and modify cartx>nate continental 
margins. Drilling these sections to recover the fluids which circulate between the 
oceans and its edges should be within the capabilities of the JOIDES Resolution. This 
drilling program was recommended by the ODP working group on cartjonate banks and 
atolls. (1 Leg) 

JOIDES Number: 333/A 
Tit le: Tec ton ic and Magmatic Evolut ion of a Pull-apart Bas in : A 

Dr i l l ing Transect A c r o s s the Cayman Trough, Car ibbean Sea 
Proponents: B. Mercier de Lepinay, E. Ca la is , P. Mann, E. 

Rosencrantz , M. Perfit and T. Juteau 

This proposal presents a drilling program of six sites for the Cayman Trough, a 
1400-km long pull-apart basin and present transform boundary in the Northern 
Caribbean. The central and eastern parts of the basin are sediment-starved, hence 
basement structure is accessible to drilling. Drilling in the eastern end of the Cayman 
Trough (2 sites) provides a unique opportunity to examine the timing and direction of 
propagation of faulting in a pull-apart setting. Information on age of subsidence, 
subsidence patterns and basement lithology would assist both in the interpretation of the 
basement structure of deeply buried (inaccessible) pull-aparts, as well as the 
interpretation of exhumed and deformed pull-aparts in ancient mountain belts. Drilling 
on the eastern and westem sides of the trough (3 sites) will provide information about 
the inception and controls on a spreading ridge and a magmatic history test of depth 
versus age relations. The objectives for a single site in the mid-Cayman Spreading 
Center is direct sampling of layer 3 and its magmatic evolution. Additional objectives 
for all sites are the state of stress in strike-slip zones and Caribbean paleoceanography-
constant versus episodic plate motions. (1.5 Legs) 

JOIDES Number: 334/A 
Tit le: The Ga l l c ia Margin New Chal lenge: Dri l l ing Through Detachment 
Faul ts , Lower Crus t and Crust -mant le Boundary 
Proponents: G . Boil lot, E. Banda and M.C. Comas 

Extensive drilling of basement at the Gallcia Margin, N.E. Atlantic, is proposed 
for two sites, one on the west Galicia Margin and the other on the Iberian Abyssal Plain. 
Proposed wori< seeks answers to major geodynamic questions raised by previous drilling 
at the Galicia margin. Leg 103, concerning the upper lithosphere and the ocean-
continent crustal transition. The general thematic objectives of the proposal are: (1) To 
test the simple shear model for the stretching of the lithosphere during rifting; on the 
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Galicia Margin, the best candidate for this shear zone is the S seismic reflector; (2) to 
detennine by sampling the nature of the basement beneath the S reflector; depending on 
models and hypotheses, it coukl be underplated gabbros, stretched lower continental 
crust, or serpentinite resulting from alteration of the uppermost mantle by synrift 
and/or postrift hydrothermal activity; and (3) to estimate the westward extension of the 
serpentinite seafloor. 

JOIDES Number: 335/E 
Tit le: Drowned Atolls of the Marshall Islands: 

Paleoceanographic, Lithospheric and Tectonic Implications 
Proponents: S.O. Schlanger and F.K. Duennebier 

This drilling program in the northern Marshall Islands consists of eight proposed 
sites atop drowned atolls of Eocene (Harrie Guyot), Cretaceous (Sylvanja Guyot) and 
unknown (SCH Guyot) age now at depths of 1300-1400 m and at nearby deep-water 
archipelagic apron settings. This proposal replaces JOIDES Number 202/E, entitled 
"Geologic Evolution of the Northem Marshall islands," submitted to JOIDES on 9 January 
1986 as part of the report of the U S S A C woricshop on cariaonate platforms. Information 
from proposed sites will by applicable to a broad set of major problems: (1) Drilling 
atop Sylvania and Harrie Guyots will provide information on the chronology of reef 
growth and drowning related to sea-level paieolatitudinal history and vertical tectonics; 
(2) investigate the "paradox of drowned reefs"; (3) determine the chronology of 
volcanic events in the region as related to the passage of the Marshall Isljands over 
thermal anomalies; (4) obtain reliable paleolatitudes and formation dates for these 
edifices; (5) determine the sources of Marshall Islands basalts and their relationship to 
the DUPAUSOPITA anomalies; and (6) drilling at Sylvania, Harrie and related 
archipelagic apron sites will provide a data base for studies of depositional and diagenetic 
histories of archipelagic carbonate sequences and the chronostratigraphy of acoustic 
reflection horizons as related to paleoceanography. (1 Leg) 

JOIDES Number: 336/A 
Title: Arctic to North Atlantic Gateways, Oceanic Circulation and 

Northern Hemisphere Cooling 
Proponent: J . Thiede 

The target areas proposed for drilling are arranged in terms of two transects: 
One transect extends from the Fram Strait along the East Greenland continental margin to 
the Denmarit Strait following the eastern boundary of the East Greenland Current. The 
other transect extends from the northem Iceland Plateau to the south of the Iceland-
Faeroe Ridge. Drilling in the central Fram Strait will provide data on the depth of 
evolution of the oceanographic gateway and the initiation and evolution of shallow- and 
deep-water flow through this passage. Proposed sites at the East Greenland continental 
margin are intended to (1) date the onset of the East-Greenland Current, monitor the 
deep-water formation and surface waters in the Greenland-Iceland Sea , (3) determine 
their influence on the variability of the polar front and northern hemisphere 
paleoclimate, and (4) decipher the evolution of the Greenland ice sheet. Sites on the 
Iceland Plateau are proposed to describe the paleoenvironmental conditions following the 
very eariy rifting stages of the Nonivegian Basin. Proposed drilling of the Iceland-
Faeroe Ridge will yield key information on the eariy spreading stages of the southern 
NonA^egian Sea , the subsidence history of the Iceland-Faeroe Ridge and the eariy phases 
of warm surface-water inflow from the North Atlantic-a key parameter for northern 
hemipshere climate. Drilling is the Oenmarit Strait is proposed for a better 
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understanding of the development of oceanic gateways and their influence on oceanic 
circulation pattems and climatic conditions during Cenozoic timiss in the Nordic Seas; it 
is aimed at determining the exchange rates of water masses between the Nordic Sea 
basins and the North Atlantic. 

JOIDES Number: 337/D 
Title: Ocean Dri l l ing Program Tes ts of the Sedimentary 

Arch i tec ture of the E x x o n Sea- leve l Curve 
Proponents: R. Carter. C . FuUhorpe, L. Carter, J . Beggs , K. Mil ler and 

G. Mountain 

A multiple-leg program is proposed consisting of four groups of sites in the 
New Zealand region. A transact consisting of four sites will cross known mid-late 
Pleistocene shelf-margin sequences, offshore Wanganui Basin, westem North Island. 
The main objective there is to establish the sedimentary architecture of known sea-level 
controlled sequence systems tracts, both for its intrinsic importance and for comparison 
to pre-Neogene sequences. A second transect will cross identified Miocene Exxon-type 
seismic sequences in Canterbury Basin, eastern South Island. The objectives for this 
transect are threefold: To establish the facies architecture of presumed pre-Plio-
Pleistocene sea-level controlled seismic sequences, to test the global applicability of the 
mid-miocene part of the Exxon sea-level curve, and to establish the validity, and 
document the sedimentology, of a high-frequency part of the Exxon sea-level curve. Two 
sites, one on the Canterbury shelf platform and one on the flank of the Campbell Plateau, 
are proposed to establish the paleoceanographic nature of the 29 Ma event in the 
southwest Pacific. Lastly, a pair of sites in the Great South Basin, southeast of South 
Island, are intended at establish a high-resolution stratigraphic record through well 
developed southern hemisphere Paleocene sequences. 

JOIDES Number: 338/D 
Title: Abso lu te Ampl i tude of Neogene Sea-Leve l Fluctuat ions from 

Carbonate Plat forms of the Mar ion Plateau, Northeast Aust ra l ia 
Proponents: C . PIgram, P. Davies, D. Peary, P. S y m o n d s and G. Chaproniere 

Drilling is proposed along an E-W trainsect of Tt^e sites on the Marion Plateau, 
the most southerly of the marginal plateaus located along the northeastern margin of 
Australia. The principal objective of the proposal is to determine the amplitude of 
Neogene second- and third-order sea-level cycles. This objective, identified in the OH 
panel white paper. COSOD II. and the El Paso Woritshop (EOS. March, 1989), can be 
achieved in this region because sites that have undergone identical subsidence histories 
can be located within two phases of platform accretion. Furthermore the Marion Plateau 
is a low-relief carisonate bank-slope-basin system that OHP considers essential for 
comparison with proposed Pacific atoll transects. As subsidence can be eliminated as a 
control on the Marion Plateau, it is an ideal area in which to define the amplitude of 
Neogene gladoeustatic events. A further objective is to obtain information on the 
changes in oceanography and climate as the worid's ocean changes from an equatorial to a 
gyral circulation pattem. This information will help decipher the history of evolution 
of the East Australian Current and the effects of these factors in the development of 
subtropical platforms. 
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JOIDES Number: 339/C 
Title: Pre l iminary Aust ra l ian Ocean Dr i l l ing P r o p o s a l s in the Sou the rn 

Ocean and the Conjugate Margins of Southern Austra l ia and 
A n t a r c t i c a 

Proponents: P .A. Symonds , 
Aus t ra l ian O D P Sc ien t i f i c Commi t tee Coord ina to r 

A series of mature proposals are being developed by the Australian ODP 
Scientific Committee relating to the Southern Ocean and the Australian and Antarctic 
margins addressing three very broad, main themes: (1) Uthospheric extension between 
Australia and Antarctica; (2) Magmatism associated with Southern Ocean opening and 
magmatic signatures of mantle evolution, emphasizing the Australia-Antarctic 
Discordance; and (3) Climatic and sea-level change in the Southern Ocean. Major 
scientific drilling objectives are: (1) The development, evolution and sedimentologicai 
expression of the Sub-tropical Convergence, the Antarctic Convergence, and the 
Antarctic Divergence, and the relations of circulation and seafloor erosion to Australia-
Antarctica plate tectonic history through an examiniation of the chemical, biological and 
sedimentologicai signals; (2) the onset and cyclicity of glaciation which in East 
Antarctica may have been diachronic; (3) the relationship of sealevel change to 
distinctly tectonic or glacio-eustatic factors and the ensuing effect on sediment patterns; 
and (4) the evolution of temperate carbonate margins. 

JOIDES Number: 340/D 
Title: Nor thern Aust ra l ia P a s s i v e Margin to Fore land Bas in (Tecton ics , 

Oceanography and Paleoci imate) 
Proponents: P.A. Symonds , 

Aus t ra l ian O D P Sc ien t i f i c Commit tee Coord ina tor 

Abstract to be provided. 
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Draft: Working dofinitions and procsdurss 
related to 

Selection of the general track of the vessel for highly ranked 
Thsmatic Drilling 

in the period of 
January 1992 through April 1994. 

First, what is meant by general track? It means, in general, 
where and when the drilling vessel will be in order to carry out 
highly ranked drilling programs with a good chance for success. It 
does not mean a leg-specific schedule, but it may mean a program-
specific one. The purpose of setting a general track will be to 
ensure any time needed for completing site surveys or engineering 
developments, to allow proposals to mature, to allow choices to be 
made relative to weather windows, and to reduce as much as 
possible the proportion of transit time to drilling time. It will have 
put programs and proposals into head-to-head competetion for 
several months so that the best drilling schedules can be hammered 
out at the Annual Meetings one to one and one-half years before 
drilling. The general track probably will be worded in terms of 
general directions or areas with general lengths of time, for 
particular programs. A few examples of general tracks might be: 

(a) North Pacific 1992 for programs a, b, & c; 
North Atlantic and Mediterranean 1993 for programs d, e, & f; 
Western Indian Ocean early 1994 for programs g & h; or 
(b) North Atlantic early to late 1992 for programs a, b, & c; 

• Central and North Pacific late 1992 through early 1994 for 
programs d, e, & f; or 

(c) South and Central Atlantic early to Iate1992; prog, a & b; 
Antarctic late 1992 through early 1993 for programs c & d; 
West Pacific mid-1993 for programs e & f; 
North and Central Pacific late 1993 through early 1994 for 

programs g & h; or 
(d) you name it 

Next, what are meant by programs? I believe we look at these 
as some combination of a panel theme and the actual proposals likely 
to address that theme successfully in some area. If proposals don't 
address any theme, there is no program. If a theme has no proposals, 
there is no program. If thematic proposals don't identify a place for 
their drilling, there is no program. If thematic proposals in an area 
have no chance of success with existing or developing technology 
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before 1994. there is no program before 1994. If thematic 
proposals in an area are weak, there can be only a weak program. 

Preferably, a theme can be identified as a statement in a 
panel's current white paper. Themes may. however, have been 
written in the white paper of a predecessor panel, as a COSOD I 
"recommendation", a COSOD II "goal", or an "objective" in the Long 
Range Plan, because not all panels have current white papers. To be 
fair in our declared aim to have a thematically driven ODP, proposers 
have to know what the themes are, and their proposals have to be 
matched against these published themes. By the way. Performance 
Evaluation Committee 11 said we should be careful to complete the 
COSOO I recommendations before starting the COSOO II ones. We 
haven't done that, but nevertheless we have addressed at least a part 
of each of the 12 COSOD I recommendations. Assuming equal quality 
of proposals, we ought to try to finish off COSOD I soon; of course, 
many are repeated in COSOD II and the later documents. 

Preferably, a proposal is one with a fairly good chance of 
reaching success in the next few years, i.e., not only having the 
chance to mature with site-specific surveys and expected 
developments in engineering, but also not requiring, for example, 
riser drilling, or work in the central Arctic, or in the waters of some 
anti-social nation. Finally, programs are not exactly legs: a 
program may take part of a leg, one leg. or more than one leg. 

For example. LITHP might define some programs like this: 
Theme: Determine magmatic and other ridge-crest processes by 

drilling arrays on sedimented and non-sedimented ridges. 
1. Sedimented Ridges 

11. Atlantic 
12. Pacific 

121. Juan de Fuca 
122. Gulf of California 
123. Chile Triple J. 

13. Indian Ocean 
131. Red Sea 

2. Non-sedimented Ridges 
21. Atlantic 

211. N o f S C N 
212. 10*'-50''N 
213. Equatorial 
etc. 

no proposals 

some proposals 
some proposals 
some proposals 

some proposals 

some proposals 
some proposals 
no proposals 
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This ridge-crest theme may have, say. 15 to 20 possible programs. 
LITHP would have to rank these programs among themselves and rank 
them relative to programs in the other LITHP themes (deep crustai 
drilling; global network geophysical stations; case studies). In the 
example above, LITHP might decide, for instance, that 121 ranks high 
as a program because there are good proposals, a report from a DPG, 
a good chance that instruments will be developed on time to collect 
and measure hot fluids, a past record of support from the panel and 
the general community, etc., and might consider it to be a two-leg 
program. 122 might be of great interest with proposals that have 
good survey data, but lack of blow-out prevention where the ridge-
crest is heating organic-rich sediments may cause 122 to be an 
unranked program for the next few years. 123, which is mainly a 
TECP program, does have some SGPP and LITHP thematic interest, 
and so might get ranked by LITHP but probably not high. 131 had old 
but interesting proposals (and interesting sediments!) and has TECP 
interest as a young rift, but safety and clearances have been 
unsunnountable problems in the past. LITHP might rank it low with 
the proviso that it would be re-ranked if proposals are updated or 
new ones arrive with safe sites in uncontested areas. 211 may have 
some combination of old formal proposals and new ideas not yet 
formulated into sites, new survey information; LITHP might rank it, 
say, high as a program because it believes the thematic interest is 
high and it is likely that the surveys will occur and a revised 
proposal will follow. And so on through ail the areas of ridge-crest 
proposals. 

PCOM stated that for fairness, priorities given by panels should 
have some common basis so we are not forced to try to compare 
unlike schemes. For instance, we do not want one panel to say "these 
are our top 7 programs, all of equal rank", while a second panel says 
"these are our top 20 legs in exact priority", while a third says "if 
the vessel goes into the Atlantic these are our top 6 programs in 
priority, but if the vessel goes to the Antarctic these are our top 3, 
but if it stays in the Pacific these are our top 5". PCOM, however, 
did not develop guidelines for ranking. I would like each of you to 
give me your opinion about how priorities should be transmitted to 
PCOM. As a starting point, I'll say that my own view is that each 
panel should send a priority list of programs, using programs as 
defined above (actual proposals addressing a published theme in a 
specific locality) 



Continuing the fake LITHP example above, LITHP's ranking 
might be, in part: 

1 
2 

Priority 3: Unsedimented Ridges, Mid-Atlantic Ridge MARK 
Area, 1-leg program coring peridotites near Site 670. 

Priority 4: Sedimented Ridges, Juan de Fuca Area, 2-leg 
program with Middle Valley Hydrothermal System ranking 
above Escanaba Trough Sulfide System. 

5, etc. 

As a final comment: at the Annual Meeting PCOM will select 
the 1991 schedule from 6 programs (Cascadia, etc. listed in the 
letter) of perhaps 9 legs, but only 5 or 6 legs (depending on 
engineering-science legs) will be available. So be sure to put these 
6 programs into your overall ranking. 



June 22. 1989 
JOIDES RESOLUTION 

TO: Planning Committee 
From: Mark Langseth 

We are about to leave the dock in Tokyo for Leg 127. which ac­
cording to the latest plan will dock in Pusan Korea on August 21. Too late 
for me to attend the PCOM meeting in Seattle. I want, nonetheless to call 
your attention to my growing concern about how we are defining and using 
the new element of the planning and advisory structure- the Detailed 
Planning Groups. I believe that we have gotten off on the wrong foot, and 
that we should reconsider the mandate of DPG's, how DPG's are formed and 
to whom DPG's report. In this memo I discuss how I think DPG's should fit 
into the JOIDES planning and advisory structure and reasons why PCOM 
should consider a change. 

To anticipate- I recommend that: 
1. DPG's be an ad hoc short-lived group that is formed by PCOM and 
reports to PCOM. 

2. I recommend that we re-institute special working groups that are 
formed by thematic panels with PCOM approval. 

My reasons for these recommendations are fundamental. Within the 
ODP structure there are four main areas of responsibility: management of 
operations which is handled by ODP/TAMU and BRG/L-DGO; policy and 
oversight which falls to EXCOM, scientific planning which is PCOM's 
responsibility; and scientific and technical advice which rests with the 
panels, in particular the thematic panels. The thematic panels also serve 
as the principal link with the earth science community. 

There are good reasons to keep responsibility for planning and 
advice separate. In my view a healthy relationship between PCOM and 
thematic panels is an adversarial one, in which the Panels are continually 
disappointed at how few of their objectives PCOM can implement, and 
PCOM is perpetually distressed by the unreasonable demands and 
criticisms from the thematic panels. To maintain the proper level of 
friction it is important that the thematic panels remain detached from the 
detailed planning process. How else can they criticize? If thematic panels 
manage DPG's they become, deeply involved in the detailed planning of 
future legs and they will compromise their objectivity. 
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During discussions of the streamlined advisory structure last 

August the dominant opinion was that we can make the program more 
thematic by putting more planning responsibility in the hands of the 
thematic panels. In truth, the program is made more thematic by making 
effective plans. Thus PCOM bears the main responsibility for making the 
program more thematic. It does so by selecting the best scientific 
objectives put forward by the community, and transmitted to PCOM by the 
thematic panels, and designing a program that accomplishes these 
objectives to the maximum degree possible! 

If PCOM's main job is designing the best possible program, then it 
needs lots of help and support from groups of experts who can put 
together detailed plans to accomplish the scientific goals. In line with 
our current mandate. DPG's provide soecific information needed for 
planning in the form of prospectuses which would be shared with the 
thematic panels for their review and comments. 

Let me cite a recent example the illustrates the above points-
- the SRDPG meeting I attended this June. SRDPG addressed PCOM's 
mandate to provide a detailed 2 Leg drilling program for sedimented ridge 
axes. The SROPG did an excellent job! They took as guidelines the 
scientific priorities established by the LITH panel (augmented by inputs 
from its Working Group on Sedimented Ridge Drilling). The SRDPG was a 
balanced group of interested and informed scientists. They reviewed the 
geophysical data and selected the best locations to drill holes to address 
the scientific problems; defined a downhole measurement program and 
made rough estimates of the drilling time required to drill various types 
of holes. Then to the best of their ability, they assembled the components 
to design a strong program for two legs. (I recently sent a letter to Ralph 
describing the outcome of the SRDPG meeting in more detail). The DPG 
will prepare a prospectus of this program that you will see in the near 
future. 

At the same meeting the DPG was assigned an additional task by the 
LITH Panel, which was to review and provide advice to LITH panel on some 
recent drilling proposals on sedimented ridges. That is nol what the DPG 
should be doing! But it is typical of the type of task a thematic panel 
would assign a working group. Without doubt the people in the SRDPG are 
capable of giving sound advice on the proposals, that is not the problem! 
The problem is. that after they have expended two full days developing a 
detailed plan, will they be able of look objectively at the new proposals? 
Perhaps they will, but most likely their judgment is going to be 
compromised by their own commitment. 
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Another more obvious point is that the scientific objectives of* ODP 
often span the purview of two or more thematic panels. A good example is 
the Chile Triple Junction drilling, which spans interests of the TEC, LITH 
and Geochemical and Sedimentary Processes Panel. Which panel selects 
the members and writes the mandate? What will PCOM do if there are 
conflicting responses from the panels to a DPG's efforts. My guess is that 
PCOM will take over the DPG. which is what it should have done in the 
first place. 

For these reasons and others I believe that the DPG's should directly 
serve PCOM. Conceptually they could be very simple; they should be ad-hoc 
and short-lived planning groups that take scientific objectives put 
foHA/ard by the thematic panels and accepted by PCOM for consideration in 
the drilling schedule, and convert them in to detailed plans for legs. One 
or two meetings of DPG's should suffice and they should be held only as 
needed. The members would be selected by PCOM, possibly with advice 
from the thematic panels. The specific mandate should be defined by PCOM. 
It is likely and desirable that some members of DPG's would come from 
thematic panels and service panels. 

Lastly, it has been well demonstrated that thematic panels often 
need expert advise particularly in such areas as: assembling groups of 
proposals into a coherent package; assessing the drilling techniques 
needed to meet objectives, and selecting the best areas to address 
specific goals and evaluating geophysical information in terms of whether 
scientific objectives can in reality be met in areas under consideration. 
Thus i believe that we should re-institute the panel working groups under 
the name of Thematic Working Groups. These groups would be formed as in 
the past, i.e. proposed by the panels and approved by PCOM. 

End of Memo. 
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"DR^APT, TECTONICS P A N E L WHITE P A P E R 

26b 

INTRODUCTION 

This artlde summarizes the contribution 
of the Tectonics Panel (TECP) to the 
JOIDES/ODP long-temi planning 
process. The prioritized tectonic themes 
embrace the deep structure of the planet 
as well as the crust, the driving forces of 
the plates as well as their relative 
motions, interactions, and responses to 
both compressional and extensional 
forces. Although many of the tectonic 
processes of interest to earth scientists, 
including the most fundamental ones, 
are beyond the reach of the drill, the 
philosophy of the TECP is that the OOP 
should contribute to the understanding of 
these processes wherever practical. 
Deep seated processes can be 
addressed by indirect methods such as 
seismology and stress determination, 
shallow ones by examination of cores 
and in situ measurement of physical and 
chemical properties. Both types of 
approach need to be undertaken with 
complementary geological, geophysical 
and geochemical studies. The prime 
criteria for identifying a tectonic project 
suitable for the ODP are scientific quality 
and absolute need for deep sea drilling. 
The paper presents five themes, outlines 
the specific tectonic significance of each, 
summarizing the state of Itnowledge, and 
pointing out the contribution that can be 
made by ocean drilling. The background 
data and technical development 
necessary for a successful drilling 
program are outlined, and drilling 
strategies are suggested. Specific 
drilling targets are mentioned as 
examples only. It is the task of the 
science community to develop these 
ideas and propose specific drilling 
experiments. 
TECP believes OOP must move into a 
mode of drilling for tectonic objectives 
that is characterized by technical 
development and increased use of 
physical and chemical measurements. 
Proposals to study any of TECPs main 
themes are likely to involve multiple, 
related sites, including sites distributed 
over single plates, across conjugate 
rifted margins, along the lengths of hot 
spot chains and across convergent 
margins. Consideration could also be 
given to carefully designed drilling 

programs in single oceanic regions or 
small ocean basins that involve interplay 
of key tectonic processes. The transect 
of holes drilled in the Tyntenian Sea. for 
example, demonstrates the related roles 
of rifting, passive margin development 
and convergence in a young, small 
ocean basin that has considerable 
potential for ultimate preservation in the 
geologic record. Comparable tectonic 
laboratories for integrated study include 
the Caribbean Sea. Atlantic Ocean, 
Japan Sea, Scotia Sea, and elsewhere 
in the Mediterranean basin. The 
Mediterranean basin has obvious 
potential to unlock outstanding secrets of 
Alpine mountain buiding. The Japan 
Sea. Caribbean and Scotia basins have 
similar potential for Cordilleran 
orogenesis. The Atlantic Ocean basin is 
the obvious laboratory for studying 
supercontinental break-up and the long-
term development of both volcanic and 
non-volcanic rifted continental margins. 
Ocean drilling for tectonic goals should 
thus interface with other types of 
geoscience investigation, on land as well 
as at sea, and involve a broad cross 
section of earth scientists, as envisaged 
by the COSOO II participants. 

ODP ACCOMPLISHMENTS RELEVANT 
TO TECTONICS 

Because OOP is still in its infancy, 
significant accomplishments are not 
evenly distributed among the thematic 
objectives identified here. Nonetheless, 
this brief review addresses drilling 
achievements in the context of the long-
range thematic objectives of the TECP. 
Plate Convergence 
The tectonics of convergent plate 
boundaries are of major thematic 
interest. Results of previous drilling have 
altered the thinking of many tectonidsts 
about convergent margins, especially 
with regard to the role of fluids. Drilling 
in the Barbados Ridge accretionary 
wedge of the Lesser Antilles arc, and 
offshore Peru has begun to demonstrate 
the nature of the structural controls upon 
fluid migration and the effects of transport 
of heat and solutes. Drilling provides 
evidence of the partitioning into separate 
fluid regimes above and below the 
wedge basal dteollement, the flow of 
fluid from beneath the wedge several 
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kilometers in front of it, tfie reduced 
salinity of outflowing water, and in the 
case of Peru, for another source of saline 
water in the forearc basins. Drilling off 
Barbados, investigating for the first time 
the state of strain in the sediments 
beneath the accretionary wedge, 
revealed that 'new* out-of-sequence 
thrusts, which aoss cut the original 
accretionary thnjsts and provide a 
mechanism for wedge thickening, can 
develop quite dose to the front of the 
wedge. 
Along portions of some convergent 
margins, e.g. southern Pern, stratigraphic 
signals from cores have been interpreted 
to reflect episodes of local subsidence. 
This, in turn, has been explained as the 
consequence of a phenomenon called 
tectonic erosion, ie., the removal by 
descending oceanic lithosphere of 
portions of the upper plate resulting in its 
thinning and collapse. Although this 
remains a pooriy understood and 
sometimes disputed process, the 
potential importance is far reaching, not 
only to tectonicists but also to 
geochemists concerned with caist-
mantle recycling. 

Plate Divergence 
The effects of rifting are well known as 
they relate to the formation of ocean 
basins, but processes and styles of rifting 
remain controversial, and the structural 
evolution of oceanic crust as it accretes, 
has been deduced from fragments 
preserved on land. The roles of pure 
shear versus simple shear processes 
attendant to continental and oceanic 
rifting are debated. Additionally, rift 
margins may or may not be associated 
with large volcanic build-ups. A variety 
of drilling results have helped in 
characterizing the nature of specific rift 
margins, although results in several 
instances remain a topic of controversy. 
For example, OOP drilling on the Voring 
Plateau proved unequivocally that one of 
the seaward-dipping reflector sequences 
(SORS) that characterize the outermost 
regions of some continental margins is 
indeed a targe pile of voteanic material. 
Drilling did not penetrate their full 
thickness, hence the basement beneath 
these volcanics is not known, i.e., 
thinned continental or oceanic crust. 
Already, however, OOP drilling results 
have yielded new models of continental 
rifting. 
Off the Gaiida margin of the Iberian 

Peninsula, mantle-like ultramafic rock 
occurs at shallow crystal levels, and 
elsewhere along this margin peridotite 
crops out on the seafloor. Some 
geologists consider that to be evidence 
of simple-shear rifting, involving low-
angle detachments that ojt the entire 
crust. An alternative interpretation holds 
that these peridotitic rocks are older 
remnants of ophiolites accreted during 
the late Paleozoic Hercynian orogeny. 
Mountains and crustai uplift are not 
restricted to convergent margin settings. 
Prominent ranges such as the 
Transantardic Mountains and the Sierra 
Nevada of California are believed to be 
flaps of crust that rebounded after 
breaking from a larger piece of 
depressed lithosphere. Recent drilling 
on Broken Ridge in the Indian Ocean has 
provided another possible example of 
rebound-style tectonics. The rebound 
mechanism is poorly understood, 
particularly as crustai subsidence usually 
follows a rifting event. 

An important realization of the past 
several years is the way in which both 
divergent and convergent tedonics can 
occur simultaneously in a single orogen. 
Results of drilling in the Tyrrhenian Sea 
cleariy documented the age of back-arc 
rifting to be post-late Miocene and the 
formation of oceanic crust to be Pliocene 
to Recent. These young ages 
correspond exadly to the age of thrusting 
in the Apennine fold belt that is 
trenchward from the Tyrrhenian Sea. 
Intraplate Deformation 
Intraplate behavior of the lithosphere 
under load is best studied at distances 
remote from the complexities of plate 
interadions. Preliminary results of 
drilling in the interior of the Indo-
Australian plate have demonstrated the 
ability to both time deformation and 
attempt correlation with plate boundary 
events, quantifying the rheologic . 
behavior of the oceanic lithosphere. 
Plate Kinematics 
The history of plate motions is 
fundamental to our understanding of 
global tedonics. Drilling is critical in 
many kinematic studies, as core material 
provides a means to date various 
portions of the ocean crust. These ages 
are necessary to calibrate plate vectors 
intended from magnetic-lineation 
analyses and/or hot-spot trajectories. 
The history of spreading of the Atlantic 
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Ocean basin is reasonably well known, 
while plate kinematic histories of the 
Indian and Pacific ocean basins are less 
certain. Principal results from Indian 
Ocean drilling indude confirmation and 
refinement of the northward motion of 
Incfia away from east Antarctica over the 
last 100 M a More importantly, age 
relations of the various segments of hot-
spot traces drilled generally confirm the 
model that, to first order, hot spots are 
stationary features in the upper mantle 
for periods at least as long as 100 Ma. 
Paleomagnetic results from core material 
from Reunion hot spot indicate, however, 
that infen-ed motion toward the magnetic 
pole is at variance with plate motion 
across the hot spot. Because of the 
congruence of hot-spot traces that 
indicate a fixed frame of reference, these 
data seem to suggest that the magnetic 
pole has shifted in space relative to the 
mantle. Thus the old idea of true polar 
wander is rekindled. 
Plate Dynamics 
The driving forces responsible for plate 
motions and lithospheric deformation 
represent an area of great debate. To 
date, little has been done to apply ocean 
drilling to these problems. Using new 
technology the relations and relative 
importance of the driving forces will be a 
focus of future drilling through state-of-
stress experiments on selected areas of 
cnjst. Instrumentation of a hole in the 
Sea of Japan may result in the first data 
on deep crostal and mantle stmcture 
obtained as a direct result of ODP 
drilling. These data will improve 
resolution of the seismidty and stmcture 
of the Japanese island arc. and serve as 
a model for future studies of deep earth 
stnjdure and dynamics using downhole 
instruments. 

MAJOR THEMES FOR FUTURE 
TECTONIC DRILUNG 

Deformation Processes at 
Convergent Plate Boundaries 
• Tectonic significance 
Convergent plate boundaries are first 
order tectonic features. Tedonic 
processes operating at these boundaries 
need to be investigated using simple 
examples with well established 
kinematic histories and settings. Here, 
the lithospheric surface area added at 
divergent boundaries is consumed. In 
the process, material is scraped off the 

downgoing plate to generate an 
accretionary wedge, or in other cases 
eroded from the overriding plate to 
contribute to an underplating process 
(subcretion). The magmatism at long-
lived convergent plate boundaries is 
second only to the generation of oceanic 
llthosphere at spreading ridges and a 
major fador in the generation of 
continental llthosphere. Apparently, 
deformation of the overriding plate can, 
apparently even without significant 
coilisional events, generate major 
mountain ranges like the Andes. 
Generation and destrudion of marginal 
ocean basins at convergent plate 
boundaries is a vital link, as yet poorly 
understood, between deep-seated 
processes and orogenesis. 
• State of Ifnov^edge 
In the past few years sediment accretion 
has been demonstrated at many 
margins, but non-accretion and/or 
tedonic erosion has been inferred at 
other margins. Increasingly 
sophisticated models have been 
developed to explain the geometry, 
kinematics and mechanics of accretion. 
Effluents of accretionary complexes are 
known both from direct observation and 
by inference from reduction in the 
porosity of the constituent sedimentary 
rocks. 
Material transfer and mass balance are 
importam underiying themes in 
convergent margin studies. We are 
concerned with how much sediment is 
added to accretionary wedges and how 
this sediment is deformed, how much 
sediment is subducted into the mantle, 
whether accreted sediment and even 
crystalline basement can be lost by 
tedonic erosion, whether there are 
episodes of growth and loss, and the 
extent to which sediment drawn down 
into the mantle has been dewatered by 
shallower tectonic, diagenetic and 
metamorphic processes. 
Although rapid advances have been 
made in our understanding of 
convergent margin processes, many 
questions still remain. Models of stress 
systems in accretionary wedges require 
high pore-fluid pressures at the basal 
ddcollement to reduce shear stress, but 
reliable measurements of elevated fluid 
pressures directly in the vidnity of the 
ddcollement are nonexistent, and the 
distribution of fluid pressure within the 
wedge or the flow regime within the 
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wedge is unknown. The distribution of 
stresses in the fbrearo is also pooriy 
understood. Deeper processes within 
the wedge, such as subcretion. have 
only been inferred from seismic images 
and vertical movements of the wedge. 
While seismic images and drilling have 
revealed various styles of deformation in 
parts of accretionary wedges, more 
information about modes of deformation 
is needed. Although topographic 
features, such as seamounts, ridges and 
oceanic plateaus, are carried into 
subdudion zones, the response of 
accretionaiy wedges to such collisions is 
pooriy documented. 

• Potential OOP Contribution 
Mflchaniefl of daformation! Most 

aco'etionary complexes are wedge-
shaped in cross section. As sediment is 
added to the leading edge, or toe, of the 
wedge, the wedge thickens in response 
to the increased horizontal stress 
resulting from the increase in its length. 
The processes by which wedges thicken 
include vertical extension assodated 
with horizontal shortening, motion along 
and rotation of the thmsts by which 
sediment is accreted to the toe, the 
formation, of new out-of-sequence 
thnjsts, and subcretion of sediment to the 
base of the wedge. Drilling and other 
data suggest that some wedges are 
undergoing tedonic erosion along their 
bases. The process of accretion at the 
toe of the wedge has been well studied, 
but little is known of other processes that 
add or remove material from the wedge 
and how they are influenced by the 
stress regime and strength of the wedge. 

Accretionary wedges constitute a natural 
laboratory for studying the response of 
porous sediments to deformation and 
consolidation under differential stress. 
We need to quantify and relate 
environmental conditions (stress, 
temperature), physical properties 
(strength, porosity, permeability) and 
mechanical state (cohesion, internal 
fridion, compressibility) in the deforming 
sediments. 
It is important to determine the gradients 
in density and porosity of accreted 
sediments accurately as a fundion of 
both depth within the wedge and 
^stance from the toe of the slope. An 
understanding of the strength and state 
of failure in deforming sediments can 
only be achieved with extensive 
experimentation and in situ 

measurements, including logging, 
geotechnical probes, and vertical and 
offset seismic experiments. Most models 
explidtly or implicitly invoke high pore-
fluid pressures to reduce the stresses 
acting on the base of the wedge. 
Variation in pore pressure within an 
accretionary wedge causes variation in 
strength, hence, in shape and the kinds 
of structures that form within it. In situ 
measurements of pore water pressure 
within the wedge and in the ddcollement 
region will constrain the other variables 
in the models and probably eliminate 
some proposed models. Similariy, 
sampling and laboratory testing for 
stress-strain behavior will constrain the 
rheology appropriate for models of 
accretionary wedges, and when tied to 
microstoidural studies of core material 
will produce information on the 
mechanisms that control rheologies 
during different stages of development of 
the wedge. A much neglected, but 
important asped of the deformation of 
wedges is the time dependency and 
episodic nature of defomiation and the 
extent to which it can be related to 
seismicity in the subdudion zone. Long-
term sea-bed monitoring of strain, fluid 
pressure, and seismioty is required. 

The movement history on major out-of-
sequence throsts, which provide one 
mechanism of preserving wedge taper, 
can be obtained by drilling where slope 
sediments are overridden. The 
processes that add and remove material 
from the wedge can also be examined 
indiredly by their effeds upon the 
overlying accretionary wedge and slope 
drape sediments. Opportunities for direct 
sampling exist where the wedge is thin 
and subcretion occurs near the toe of the 
wedge. The study of forearc basins will 
be of great value in understanding the 
dynamics of accretionary wedges. The 
nature of the basement of most of these 
basins is unknown and needs to be 
determined with deeper (-2 km) holes. 
In the so-called residual forearc basins 
that overiie what is believed to be 
igneous or metamorphic crust of the 
overriding plate, the pattern of 
sedimentation associated with 
subsidence and uplift refleds the growth 
of the wedge and the deformation of the 
sediment records the landward motion 
and propagation of the wedge. Slope 
basins, situated on an accretionary 
wedge, record the absolute and relative 
variations of uplift associated with its 
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growth or subsidence assodated with 
tedonic erosion. It wouU be valuable to 
determine how the episodic 
development of many forearc regions is 
related to changes in plate motion and 
sediment input. Many of these changes 
are recorded in the interadion between 
slope sedimentation and tedonic adhrity. 
The question of mass balance, 
particulariy partitioning of materials that 
are being offscraped, subcreted. eroded 
or subducted, will only be resolved by a 
better understanding of how wedges 
"worit." Until then, reliable estimates of 
the sutxluctlon zone contribution to the 
global geochemical cycle will be difficult 
to quantify. 
HvdronBolQov! The pressure of pore 
fluids reduces the effective confining 
pressure ading on a rock m^ss. and can 
influence deformation strongly, 
espedally if pore fluid pressures vary to 
produce local zones of very low shear 
strength. Some models suggest that 
fhM pressures in excess of 90% of the 
lithostatic pressure make possible low-
angle faults with large displacements. 
The production of high fluid pressures 
and expulsion of fluids are associated 
with compadion and diagenesis within 
both the sediments of the wedge and 
underiying ten^n. The fluids transport 
heat, and the chemistry of the fluids 
reflects both the conditions in the source 
region and water-rock interadions along 
fluid migration pathways. Geochemistry 
of the fluids is important in detailing fluid 
motion and pathways within the prism, 
particularly in the deeper parts not 
accessible to direct sampling. 
Hydrogeochemtoal studies may provide 
spedfic information on fluid flow rates 
and permeabilities in othenwise 
inaccessible parts of the wedge, critical 
to assessing the state of stress. 
Ruids are a critical component 
controlling the strength of rocks and 
deformation styles, yet the nature of the 
basic fluid budget is pooriy known at 
present. A comprehensive fluid budget 
and migration pathways program can be 
developed using a combination of 
geophysical and geochemical 
techniques. For example, long-term 
geochemical monitoring of selected 
boreholes should provide a sensitive 
means of evaluating temporal and 
episodic development within a wedge. 
Coilisional Processes: One of the most 

challenging objectives for the next 
decade will be to relate, more diredly 
that is currently possible, coilisional 
processes at convergent margins to 
continental orogenesis. Subdudion 
dominates where oceans and continents 
interact, but after oceanic llthosphere is 
consumed, continent-continent collision 
ensues, forming Alpine-type and 
Himalayan-type mountain ranges. Short 
of this extreme, topographically high 
features , such as seamounts or aseismic 
ridges, may be swept into convergent 
margins with variable, and as yet poorly 
understood, consequences. Land 
studies (e.g. in the Tethys and lapetus) 
suggest that the earty stages of 
continental collision show many features 
similar to oceanic convergent zones, 
although the nature of the sediments 
accreted and the structures may differ. 
Contemporary collision zones vary 
considerably and it is not yet known how 
the thick sediment cover of continental 
margins interacts with the forearc, or how 
collision affeds the distribution of 
deformation across the entire zone of 
convergence. Drilling indpient collision 
zones may shed light on the nature and 
timing of vertical and horizontal 
displacements, synchronous 
sedimentation, crustal flexure and 
deformation style. The predse targets 
require careful consideration. 
During collision large slices of oceanic 
crust may be emplaced onto continental 
margins. Land studies suggest that 
major ophiolite slices fomi part of the 
forearc that converges on a subduding 
continental margin, but the deep 
structure and composition of oceanic 
forearcs remains very pooriy understood. 
Weil exposed ancient ophiolites 
document the end produd of defonnation 
and emplacement, not the coilisional 
mechanism. Young ophiolites. like those 
obduded in Papua-New Guinea, are 
partly concealed by young continental 
margin sediments. Critical relationships 
between the emplacing oceanic slab and 
the parent oceanic crust are not 
exposed. Key questions still to be 
answered include the petrology, 
geochemistry, structure and tectonic 
setting of indpient ophiolites and the 
process of detachment, uplift and 
emplacement onto continental margins. 

Extensional collapse of high coilisional 
ridges may result in the formation of arc-
shaped erogenic belts {e.g. Alps, 
Carpathians, Betic Cordilleras-Morrocan 
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Atlas). A phenomenon common to these 
structures is that they devetop in 
convergent settings, yet they are 
undertairi by thinned crust on the inner 
sides of the arc. Research into the 
dynamics of this pn)cess is critical for the 
understanding of mountain building. The 
study of the stnidure. subsidence history 
and basement of such inner-arc basins 
may be most rewarding in areas of 
restrided post-orogenic sedimentation 
(i.e., where the basement is readily 
accessible). 
Dynamics of CQnven;ient Plate Marnins: 
One of the most intriguing areas in which 
to condud submarine stress 
measurements is in the oveniding plate. 
Despite the assumptions that go into 
theoretical modeling of convergent 
margins, relatively little is known about 
their stress fields. The stress 
measurements that exist are largely on 
or adjacent to islands, which are, by their 
nature, anomalies. The transition from 
compressional to extensional strain 
fieMs upslope from the trench and 
toward the back arc is commonly 
interpreted to mimic a transition in the 
stress field. Indirect geological 
indicatore. such as fokl and faults, 
earthquake focal mechanisms, and the 
geometries of voteanic structures, have 
been used to infer the orientations of 
stress axes, but there is little in the way of 
dired data bearing on such critical 
questions, for example, as the origin and 
inversion of marginal basins (i.e., the 
transition from Marianas-type to Chile-
type margins). 
The magnitudes of different stresses 
beneath the landward trench slope can 
be Uncertain by an order of magnitude or 
more. In many cases, a great deal can 
be learned from measurements of stress 
orientations over a wide range of depths: 
This is particulariy true where rate of 
stress-axis rotation with depth depends 
upon relative strengths of two different 
forces {e.g. slope-related gravitational 
stresses and fridion along a fault) that 
can be predided theoretically to 
contribute differently to total stress. A 
sequence of measurements in the 
accretionary prism on the outer-arc high, 
and in the forearc basin, arc, and back-
arc basin would shed light on basic 
issues related to how stress is 
transmitted and modified near a plate 
margin. 
Additional measurements could resolve 

the forces acting on the Nazca plate and 
the overriding South American plate, 
where tectonic erosion is believed to be 
an active process. Comparison of the 
stresses on the South American plate 
above 'flat-slab' subdudion and 
'normal" subdudion segments, and north 
and south of the Chile Rise triple 
jundion,.could also provide important 
constraints for orogenic processes. 
• Background Data 
All of the above themes relevant to ODP 
drilling on convergent margins require a 
clear understanding of the georiietry of 
the strudures. It is also essential that a 
comprehensive recent history of plate 
interadions and kinematics for the 
margin be available. This should include 
plate ages, convergence directions and 
rates. For present day motions, 
seismidty, fault plane solutions and other 
stress/strain indicators should be as fully 
investigated as possible. 'Site Sun/ey* 
is no longer merely a matter of identifying 
a satisfadory and safe place to drill. 
Detailed seismic surveys are required. It 
is necessary to image: The top of the 
undeformed lower plate and subduded 
sediments: the internal geometry of the 
wedges including folds, thrusts, normal 
faults, duplexeis and mud diapirs; the 
lateral changes in the strudures (3D) 
including thrust faults and ramps. 

Accurate depth-correded images must 
be provided. This requires improved 
geophysical estimates of the velocity 
stmdure. 
Spedfic proposals to study the role of 
fluids would be greatly improved by 
initial reconnaissance of the 
hydrothermal vents, including heat flow 
measurements and dired diving 
observations. 
'Technic^ Developments 
The prindpal technological development 
required to drill deeper and maintain 
hole stability in undercompaded 
sediments or clastic materials is a riser. 
Drilling into the deepest parts (25-30 km) 
of convergent margins is impradicable, 
but drilling 2-4 km into inferred zones of 
incipient subcretion is feasible. It is a 
prime requirement to obtain an 
undisturbed, oriented core. 
Development of packers for in situ 
pressure measurements is of the highest 
priority. The clear understanding of the 
role of fluids will require a knowledge of 
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pore pressures, flow rates and the fluids 
themselves. Long-tenn instmmentation 
shouM be planned for spedfic holes, in 
order to measure the thermal regime, 
fluid drculation and seismicity over long 
periods of time. 
instmrnentation needs to be improved for 
in situ stress and strain measurements. 
Besides existing dip meters, new tools 
for orientation of the cores are still 
needed. Lx)gging time should be 
increased to allow for the increased 
downhole measurement and sampling 
required. Vertical or offset seismic 
profiles will be required in most holes to 
provide accurate ties to geophysical data 
and to estimate the physical state of the 
rocks away from the drill holes. The full 
value of drill holes will not be realized 
until there is a well established pathway 
of information from microstrudural 
studies of core materials and 
experimental wortt on its dynamic and 
physical properties, through borehole 
loggirig of in situ properties, to the 
mapping of strudural and physical 
properties away from the drill sites by 
geophysical and other means. 
• Drilling Strategy 
Investigation of accretionary wedges 
shouM continue by focusing a broad 
suite of investigative strategies on a few 
selected regions and treating these 
regions as natural laboratories that 
woukl ultimately be permanently 
monitored to investigate dynamic 
processes that have both temporal and 
spatial variability. Processes that should 
be investigated include hydraulic 
drculation and related dewatering 
processes, the development of stress 
fiekls and related strains, and mass 
transfer processes that occur throughout 
the forearc region. A thorough 
investigation by geophysical means 
including seismic refledion and side-
scan sonar techniques, will lead to an 
image of strudures which are related to 
these processes. Then holes can be 
drilled into these stnjdures both to 
investigate the staidures at scales 
smaller than the resolution of 
geoacoustic techniques and to measure 
physical and chemical parametere 
related to dynamic processes. The future 
drilling will vary in two fundamental ways 
from previous drilling efforts: improved 
drilling techniques will permit much 
deeper penetration and better core 
recovery; and improved instrumentation 

will permit a broader range of 
observation over a tongw time span. 
'Locations 
In nearly all cases the choice of location 
for drilling programs to understand 
tedonic processes at convergent 
margins should be influenced by 
substantial benefits to be gained from 
integration with geological and 
geophysical worit on land. Drilling 
should take place in at least one clastic-
dominated margin (e.g. Nankai, 
Cascadia. southern Barbados), one 
pelagic-dominated margin (e.g. northern 
Barbados, Costa Rica) and one non-
accretionary/erosional margin {e.g. 
Japan, Pern Trench). 
An appropriate drilling strategy is 
needed to document the role of 
collisions, large and small, in 
orogenesis. Collision of an adive mid-
ocean ridge is best exemplified by the 
Chile Rise-Chile Trench triple junction, 
but has been a dominant feature of the 
history of other margins such as the 
western Antardic Peninsula. The 
process of collision between an island 
arc and continental margin involving 
throsting of the island arc over 
continental crust as exemplified by the 
Sunda arc-Australian continent collision, 
also deserves to be better understood. 
Back-arc basins formed during 
convergence rnay later be inverted, 
leading to arc-continent collision and 
subsequent mountain building, as 
hyp|othesized on land in the West Pacific 
region (S. China/Taiwan/Japan), 
southem Andes, the Alps and the 
Appalachians. The initial stages of back-
arc underthrusting appear to be taking 
place in the West Padfic region (Banda 
Sea. S. China Sea). 

Collisional processes are diachronous in 
space and time. The Mediterranean, for 
example, offers a rich tedonic laboratory 
to study comparative collisional 
processes, ranging from steady-state 
consumption of oceanic lithosphere 
under the Hellenic arc, to possibly initial 
stages of collision in the Eolian arc in the 
westem Mediterranean, and potentially 
more advanced collision along the 
Cyprean arc in the eastern 
Mediterranean. 

Deformational Processes at 
Divergent Plate Boundaries 
'Tectonic Significance 
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The rifting of a continent Is conunonly the 
first event In the formation of an ocean 
basin. Such breakup typically involves 
normal faulting, igneous adivity, uplift 
and subsidence, erosion and sediment 
deposnion. and encompasses the time 
interval between initial extension and 
normal sea-floor spreading. Breakup 
varies in duration from a few million 
years to SO million years or more, and 
forms the basis for ail important aspects 
of subsequent margin evolution. 
Patterns of continental breakup are one 
of the primary indicators of the structure 
and rheology of the continental 
llthosphere. Preexisting continental 
structures and tedonic fabric play a key 
role in controlling rift location and style. 
The age of the continental llthosphere. 
i.e. the time since the last major heating 
or tectonic evem. controls the geotherm, 
the most important fador in determining 
its strength. Anomalous heating from 
mantle sources may produce 
weaknesses in continental llthosphere 
that are exptoited by rifting. These and 
other fadors control the lateral 
distribution of continental extension and 
its surface manifestation. The heat 
budget of the margin is also established 
by extension. The distribution and 
amount of extension determine the 
tedonic subsidence and uplift during the 
post-rift phase. The change in 
sedimentary evironment in response to 
tedonic adivity is complex and depends 
on the amount of sediment supplied. 
The major problems to be investigated at 
rifted margins are: (1) What is the 
distribution of strain in the crust and 
mantle across the margin and its 
conjugate: (2) What is the distribution of 
vokanics and intnisives on a margin; 
and (3) What is the distribution of flexurai 
strength across a margin and how does it 
very with time? Naturiaily, the causes for 
these distributions are of interest, but 
first the distributions are on Afferent 
marginsmust be established. Only then 
can patterns be discerned in the data. 
Rifted continental margins differ in width, 
distribution of crustal extension, amount, 
nature, and timing of Igneous activity and 
symmetry. End-member models for 
various tedonic aspeds of continental 
breakup exist and are hotly d)ntested. 
End-member models of rifting by pure or 
simple shear refled a debate about 
whether extension is distributed evenly 
through the continental llthosphere or 

localized at one or a few very large shear 
zones. Variations in volcanism during 
rifting have spawned both debate and 
numerous models to explain the 
obsen/ed differences. Transform rifts are 
predided to behave quite differently from 
normal pull-apart rifts. Rift diversity is 
undoubtedly a result of the interplay of all 
these phenomena. 
Rifting in oceans is also of great interest, 
and it wouM appear that oceans should 
be an excellent place to study the rifting 
process because of the comparatively 
simple structure of the oceanic crust. 
The tectonics of mid-ocean ridges with 
propagating rifts; overlapping spreading 
centers and changing rift profiles offers 
much that is new and exdting In the 
study of tedonics, espedally in relation 
to magmatism. Equally interesting are 
questions of how intraoceanic rifting is 
initiated, how it ceases, and how ridge 
topography is preserved for periods of 
several tens of millions of years. The 
ultimate produd of rifting can be a 
steady-state ocean ridge. 
Understanding of the nature and 
evolution of faulting, distributed strain 
and block rotation at ridges is an 
important tectonic theme that can be 
pursued in parallel with other studies of 
the oceanic llthosphere (e.g. petrology 
and geochemistry). 

•State of Knowledge 
Until recently, rifting was viewed as a 
symmetric tectonic process. Many 
geological and geophysical observations 
now emphasize the importance of 
asymmetric stmctures in the cmst. For 
example, regionally extensive low-angle 
nonnal faults have been traced from the 
surface to mid-crustal depths in the Basin 
and Range of the westem United States 
using seismic refledion techniques. A 
related class of asymmetric caistal 
strudure is represented by certain 
metamorphic core complexes, where 
mid-crustal rocks have been tectonically 
denuded by normal detachment faults 
that are now nearly flat-lying. Strong 
topographic and volcanic asymmetries 
also exist across some conjugate rifted 
margins. Asymmetric deformation is 
commonly characterized as being a 
result of simple shear. This has led to 
the suggestion that the entire llthosphere 
may deform through simple shear. 
Rifting must extend the cmst and mantle 
portions of the llthosphere by the same 
overall amount, but the question remains 
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concerning how that extension is 
distributed spatially and temporally. The 
problem of the spatial distribution of 
extension is often cast in terms of end-
member models of pure- versus simple-
shear deformation. The key difference 
between these models of extension is 
whether lateral offset of crustai extension 
relative to mantle extension occurs. For 
the simple-shear model, there is spatial 
separation between crustai thinning and 
lithospheric thinning, while for pure-
shear rifting, the crust and lithosphere in 
any vertical crustai column extend by the 
same amount. Lithospheric deformation 
is surely more complex than these 
idealized models, but it is useful to try to 
evaluate data in tenns of the amount of 
offset of cnjstai and mantle extension. 
One example of a hybrid of these models 
has no offset between the center of 
crustai extension and mantle extension, 
but the mantle extension is spread over a 
wkier area than the crustai extension. 
This leads to initial uplift of the area 
flanking the oustai extension. 
Some rifted margins require a 
component of simple-shear extension. 
For example, the Newarit Series basins 
in the United States east coast contain 
synrift segments, but no postrift section, 
and they do not exhibit themial 
subsidence. However, these basins 
were eventually abandoned, and it 
appeare that pure-shear deformation, 
centered east of the Newarit basins, led 
to extreme crustai thinning and eventual 
formation of the North Atlantic Ocean 
basin. 
Data suggest that pure-shear 
deformation has been the dominant 
mechanism of extension at some rifted 
margins. For example, heat flow data for 
the northern Red Sea require that most 
of the approximately 100 km of extension 
that has occurred there in the last 20 My 
has not involved lateral offset of 
lithosphere and crustai thinning. 
Modeling lithospheric deformation will 
eventually lead to quantification of the 
process by which lithospheric extension 
transforms from simple shear to pure 
shear. Nonetheless, very limited data on 
the timing of progressive changes in the 
mode and width of extension exist, and 
only drilling can supply such information. 
In addition to detennlning the distribution 
of deformation, the role of volcanism in 
extension must be quantified. Some 
margins seem to have little or no 

volcanic rocks overiying extended 
continental crust. In other regions, 
seismic data reveal that voteanics cover 
broad areas, and their thickness may be 
greater than that of adjacent oceank: 
CTUSt. Models are presently being 
developed for extensive volcanism on 
rifted margins. In one, partial melting is 
related to anomalously high 
temperatures in the mantle caused by 
mantle plumes. In another, extra melting 
is due to vigorous asthenospheric 
convection driven by lateral temperature 
gradients. These models are not 
mutually exclusive, but they predid 
testable differences in the average 
degree of partial melting and chemistry 
of the magmas produced. Again, the 
rocks essential for testing the models can 
only be sampled by drilling. 
Over the past fouryiaare, ODP has made 
substantial strides towards 
understanding the geokjgical evolution 
and kinematics of both volcanic and 
nonvok:anic rifted margins. Site 642 
penetrated a seaward-dipping refledor 
sequence on the Voring Plateau, 
suggesting strongly that these edifices, 
which are known to charaderize some 
rifted margins from Norway to the 
Antardic, are rapidly emplaced volcanic 
piles deposited at or near sea level. Off 
Gaiida, Leg 103 addressed the geologic 
evolution of perhaps the best known 
example of a sediment-starved, 
nonvolcanic margin. The drilling of the 
Tyrrhenian Sea on Leg 103 allowed a 
determination of the timing and 
magnitude of subsidence across the 
rifted basin, which is critical for 
constraining models of extension. 
A transed of shallow holes not only 
refined prerift, synrift and postrift 
sedimentary history, but raised 
provocative new questions regarding the 
nature of refledor 3, a prominent, 
continuous seismic horizon which may 
be a low-angle detachment. Leg 121 
showed that Broken Ridge formed by a 
rapid uplift event, documenting the 
importance of flexure during extension. 
• Potential ODP Contribution 
In the decade to come, the main goal of 
ocean drilling on rifted margins will be to 
continue to test and discriminate among 
existing (and undoubtedly new) end-
member models of margin evolution. It is 
of fundamental importance that ODP 
devetop process-oriented investigations 
aimed at resolving fundamental rifting 
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mechanism(s) controlling extensional 
deformation. In order to do this, drilling 
must sample continuously thick, postrift. 
synrift and prerift voicaniclastic sedlons 
en route to deep caiistal structures 
eluddated both from remote sensing and 
other types of regional geologic studies. 
As an example. Leg 103 results have 
recently led some investigators to 
propose a simple-shear origin for the 
Galida margin and fts conjugate off the 
southeastern Grand Banks. This 
hypothesis has been supported by new, 
deep geophysical control and a great 
deal of petroleum industry-derived well-
control offshore eastem Canada. The 
model may be testable with the drill off 
Galk:ia. where one or more deep holes 
to refledor S coukl confirm its postulated 
identity as a through-going, low-angle 
detachment characteristic of a lower 
plate margin. The nature of continental 
cnjst thinned under extreme conditions 
of ductile shearing coukJ also be 
determined in places like the Alboran 
Sea in the westem Mediterranean. 

As another example, geochemical 
studies of ODP samples of SDRS's from 
various rifted margins should offer a 
continuing and outstanding opportunity 
to understand one of the more obvious 
roles that volcanism plays during 
lithospheric extension. While Leg 104 
found that the Voring Plateau SDRS is a 
basaltic edifice, drilling did not confirm its 
oceanic affinity because of rocks of 
continental affinity encountered near the 
base of the hole. Samples recovered 
from future SDRS drilling should improve 
our knowledge concerning the degrees 
of partial melting and the nature of the 
underiying mantle source(s) which 
produce SDRS's. An added 
complication is that SDRS's on other 
margins, e.g. off southwest Africa, are 
known to be at least partially silidc rather 
than basaftic in composition, suggesting 
the probability of the complex 
involvement of continental fragments in 
the transition from continent to ocean 
basin. Detailed geochemistry may be 
able to constrain degrees of nonoceanic 
imeractions during emplacement, 
thereby allowing more definitive 
assessments of the 'oceanic" vs. 
'continental' charader of SDRS's to be 
made. Integration with land-based 
petrologic and geochemical studies in 
the Thuiean and Gondwanaland igneous 
provinces will provide a complete picture 
of the igneous activity assodated with 

supercontinental breakup. Furthemiore, 
as ODP continues to sample rift basins in 
the marine environment, other, less 
selsmicaily obvious, forms of volcanic 
involvement in rifting processes will 
undoubtedly be documented. 
Other tedonic problems at mid-ocean 
ridges that can be investigated with the 
drill are: Are the inclined seismic 
refledors in the oceanic lower crust 
faults, or are they related to magma 
eriiplacement; is the crustal fabric close 
to fracture zones and overiapping 
spreading centers different from "normal" 
oceanic crust? 
'Backgmund Data 
The primary objective of rifted-margin 
studies is to recognize and charaderize 
the transition between oceanic and 
continental lithosphere and to 
understand the geologic processes that 
control that evolution. 
Though at a scale of thousands of 
kilometers the tedonic evolution of 
oceanic regions and initial plate 
configurations is now well understood, 
significant deviation exists at scales of 
hundreds of kilometers and less. 
Consequently, the success of any drilling 
operation depends heavily on the 
collection and anaylsis of ail possible 
geological and geophysical information 
from the region in which the drilling is to 
be canied.out. To distinguish the wide 
variety of processes which may have 
taken place prior to the separation of 
large lithospheric plates, a precise 
understanding of the kinematic history of 
the adjacent oceanic basin is required. 
Therefore systematic geophysical data 
on both conjugate margins must be 
colleded and synthesized prior to 
drilling. 
In particular, pre-drilling geophysical 
data must be able to discriminate pre-rift 
stmdures and syn-rift versus post-rift 
sedimentary successions within rift 
basins to ensure predse site seiedion. 
Acquisition methodologies should 
provide data allowing direct comparison 
between conjugate margins in terms of 
age and volcanic and tectonic history. 
Much of the focus should be on the deep 
cmst and upper mantle, because the 
interpretation of detachment faults, the 
infered role of pure- versus simple-
shear extensional mechanisms, and the 
importance of magmatism during 
extension depend heavily upon 
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establishing tlie nature of the lower cnjst 
and the manner in which it deformed. 
Furthemiore, the formation of 
sedimentary basins landward of many 
rifted margins is fundamental because of 
the hydrocarbon resources that these 
basins contain and their almost 
continuous geologic record of rifting 
processes. Information obtained through 
the search for hydrocarbons must be 
integrated with OOP drilling results to 
fully elucidate the rifting process. 
•Te^nical Developments 
Deep drilling on rifted margins will 
require significant advances in 
technology to improve hole stability and 
ensure adequate recovery while 
maintaining the requisite level of safety, 
even on young margins. Holes 
penetrating to depths of 2-3 km and more 
will probably require at least a slimline 
riser capability. The COSOD II 
participants recommend even deeper 
holes on rifted margins. Engineering 
development for such sites should 
definitely be initiated, but implementation 
is probably several years away, after the 
highest priority riserless sites have been 
drilled. 
• Drilling Strategy 
Future studies of continental rifting, 
including ocean drilling, should examine 
a margin and its conjugate whenever 
possible. This should manifest itself both 
in the acquisition of data and in their 
interpretation. For ocean drilling, this 
does oQi necessarily require that holes 
be drilled on both sides, but it does 
require that in doing site surveys or other 
regional worit. the conjugate margin be 
considered part of the site region. A 
common, though overly simplistic, way to 
distinguish between cun'ently debated 
pure- and simple-shear models of rifting 
is the degree of symmetry of lithosphere 
extension. The key difference between 
simple-shear and pure-shear margins, 
which can be shown by drilling, is the 
ratio in thickness between synrift 
sediments and postrift sediments. These 
ratios are indicative of the differences in 
vertical motions produced by the 
mechanisms. An extreme simple-shear 
model woukJ resuK in no postrift 
sediments over the location of the 
maximum synrift section. Generally, the 
horizontal distribution in this ratio is 
needed to determine the contribution of 
each mode of deformation. The flexural 
strength of the lithosphere also affects 

the distribution of subsidence 
sedimentation. Subsidence is spread 
over a broad area if the lithosphere 
rigidity is high. To evaluate this requires 
looking at conjugate margins and 
determining their configuration late in the 
rifting process. Conjugate margin basins 
also share common basement and 
sedimentary systems during rifting, and 
such similarities may be exploited by 
drilling one part of the system on one 
margin and the other on its conjugate. 
A significant problem with using ocean 
drilling to solve tectonic problems on 
passive niargins is the thickness of 
sediment deposited during and following 
rifting. While some useful information 
about subsidence history may be 
extracted from continuously deposited 
sediments, they can constitute a 
technological challenge to reaching 
rocks directly affected by rifting. 
However, this problem Is less 
pronounced either when rifting has been 
recent or there has been slow drift 
sedimentation. Therefore, ocean drilling 
should continue to focus on young 
and/or sediment-stan/ed rifted margins. 
Types of targets that we feel are most 
valuable are: Basement rocks; prerift 
and eariiest synrift sediments; and 
prominent seismic reflectors of unknown 
geologic origin. 
The drilling of oceanic ridges to 
determine the composition of the cnjst is 
a top priority of the Lithosphere Panel. 
Sites should be selected where tectonic 
problems (e.g. faulting and block 
rotation) can be addressed along with 
studies of composition. 
* Locations 
OOP should concentrate initially on 
drilling young conjugate passive 
(X>ntinental margin pairs, where the 
sediments are thin, the thermal signature 
of rifting is more pronounced, and there 
is greater potential to discriminate 
between rifting models. These 
opportunities exist, for example, in the 
Red Sea and Bransilekj Strait (late 
Tertiary rifting), Gulf of Valencia/Gulf of 
Lyon (mid-Tertiary rifting), and SE 
Greenland/Norway (early Tertiary rifting). 
Attention should also be paid to 
sediment-stan/ed conjugate margins. An 
example is the Flemish Cap/Goban Spur 
margin of Late Cretaceous age. 
Significant tectonic problems can be 
addressed in each of these areas using 
current or only slightly augmented 
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drilling capability to drill holes to 1-2 km 
depth. Immediate, significant effort 
shouM bB made to develop extensive 
geological and geophysical data bases 
to support drilling on these margins. The 
importance of obtaining adequate 
geophysical data both before and after 
drilling cannot be overestimated. As 
most tedoriic problerns are two- or three-
dimensional, drilling must be used in 
concert with geophysical data that can 
provide three-dimensional regional 
control. 

Intraplate Deformation 
'Tectonic Significance 
Plate interiors, away from the 
complexities of plate boundaries, are 
ideal locations for study of the behavior 
of the lithosphere under deviatoric stress. 
A vast area of the interiors of the major 
plates are water-covered, so the 
deformation resulting from loading can 
best be studied by the drill. By 
comparing the displacements, 
subsidence/uplift history or other 
expressions of the deformation to model 
predictions, it is possible to learn much 
about the rheology of the crust and upper 
mantle. 
• State of Knovtriedge 
Surface Loading: Much of our currant 
l<nowledge of the long-term strength of 
oceanic lithosphere has come from 
studies of how it responds to loads such 
as those imposed by volcanoes and 
sediments, and studies of the response 
to various loads at island arc-trench 
systems. These loads are all of sufficient 
size that they strain the lithosphere 
almost to the limits of its strength. The 
largest load on the Earth's surface is at 
the Hawaiian Islands in the interior of the 
Pacific plate. The weight of the 
volcanoes has caused the oceanic 
lithosphere to flex by up to 4-5 km over 
distances of about 250 km. The 
geometry and timing of such large 
deformations place constraints on the 
long-term mechanical properties of the 
lithosphere. Drilling offers the 
opportunity to determine precisely the 
magnitude of the displacement and the 
state of stress at a point In the defomied 
lithosphere. Moreover, by detemiining 
the displacement history as recorded by 
the material infilling the moats that flank 
large loads it may be possible to 
constrain the form of the recovery as the 
lithosphere 'relaxes' from its short-term 

thickness to its long-temn elastic 
thickness. 
Side-driven Loading: One result of 
flexure studies has been to demonstrate 
that on the long time scales of geologic 
processes, oceanic lithosphere behaves 
much like a thin elastic plate overlying a 
fluid substrate. The plates shoukj act as 
stress guides, at least with regard to the 
forces that originate at plate boundaries, 
such as ridge-push and trench-pull. 
Deformations resulting from plate-driving 
forces may be observed in the plate 
interiors, and the driving forces 
themselves may be assessed. One such 
area is the interior of the Indo-Australia 
plate just south of Sri Lanka. Gravity and 
geoid data suggest the oceanic, 
lithosphere in this region is thrown into a 
series of gentle fokls with amplitudes of 
up to a few hundred meters and 
wavelengths of up to several hundred 
kilometers. Composite focal mechanism 
solutions suggest that the area is in a 
state of compression and that, in a 
sense, it is behaving as an incipient plate 
boundary. Preliminary results from Leg 
115 have shown that drilling provides a 
unique opportunity to date the timing of 
deformation and to detennine if it can be 
correlated with events at the plate 
boundaries, such as the collision of India 
and Eurasia. 

Loading from Below: Another type of 
deformation arises from loads acting 
from within or below the lithosphere due 
to thermal convection, thermal reheating 
around hot spots or other processes. 
Numerical modeling studies have shown 
that density-driven thermal convection 
can lead to significant displacements of 
the upper boundary layer. The amount 
of the displacement depends on the 
rigidity of the lithosphere and the relative 
proportion of buoyancy to viscous forces 
in the convectirig material. Gravity 
anomaly and geoid studies suggest that 
surface displacements of 1-2 km with 
wavelengths of about 2000 km could 
occur as a result of convection. A related 
type of load results from buoyancy forces 
associated with reheating of the 
lithosphere around hot spots.' These 
loads could cause displacements with 
amplitude and wavelength similar to 
those resulting from thermal convection. 
The areal extent of the displacements 
associated with such deep processes in 
the Earth is probably best mapped by 
constructing residual depth anomaly 
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maps. The detailed record of the fomi of 
the displacements and the question of 
whether the subsidence/uplift patterns 
have persisted through time can. 
however, only be addressed by drilling. 
• Potential OOP Contribution 
The ODP contribution will come from 
determining the geometry and timing of 
deformation in the plate interiors. Stress 
determinations will also play a role in 
understanding both the deformations 
themselves and the driving forces on the 
plates. 
• Background Data 
In order to conduct drilling that has a 
good chance of making a contribution to 
understanding of the rheologic behavior 
of the lithosphere based on intraplate 
defomiation it is necessary to have 
extensive regional geophysical surveys 
of the deformed fabric(s) to be studied. 
• Tectinical Developments 
This type of study probably does not 
require any special technotogic 
development beyond those mentioned 
elsewhere in this document for the 
assessment of the tectonic environment. 
• Drilling Strategy 
Well designed experiments are required 
in areas where the chronologic 
resolution is sufficient to discriminate 
between different models of lithospheric 
rheology. Holes drilled to basement (or 
at least to lithified sediments) are 
required for stress determinations. 
• Possible Locations 
Locations for drilling to address the 
rheokjgic behavior of the lithospheric 
plates by studying the effects of intraplate 
loading include: The Hawaiian Islands, 
the Cape Verde Islands, the Marquesas 
Islands, the central Indian plate, and the 
east-central Pacific plate. 

Plate Kinematics 
• Tectonic Significance 
Ocean basins contain the majority of 
information used to reconstruct former 
positions of the worid's plates. Fracture 
zones and magnetic anomalies provide 
the only direct measurement of the long-
term divergence histories of the plates, 
while paleomagnetic data and hot-spot 
tracks are used to relate these 
displacement histories to various global 
reference frames. Global plate 
reconstructions, in turn, offer the critical 

linkages necessary to study spatial and 
temporal relationships within nearly all 
branches of earth science. This synthesis 
of the geologic histories of oceans and 
continents demands well determined 
oceanic basement ages for constraints 
on spreading history and magnetic-time 
scales, an understanding of magnetic 
quiet zones, widespread data on hot-
spot tracks, and a large volume of high-
quality paleomagnetic data. 
• State of Knowledge 
Global plate-displacement histories are 
fairly well determined for the past few 
tens of millions of years, but poorly 
known prior to about 65 Ma. For 
instance, major uncertainties exist for 
plate kinematics within the Cretaceous 
Normal Superchron interval from 120-
180 Ma. Evidence exists that unresolved 
magnetic anomalies may be present 
within this tectonically and 
paleoenvironmentally critical time 
interval. Basement ages are also badly 
needed for dating of the M-sequence 
magnetic anomalies from 170 to 120 Ma. 
These two time intervals account for 90 
million years of Earth history. Plate 
motions within this interval will remain 
highly uncertain until more data are 
obtained. 
Hot-spot traces are widely used as a 
viable frame of reference for relating 
motions between oceanic and 
continental plates in areas where 
subduction has erased much of the 
record. However, valid applications of 
hot-spot hypotheses to eariier times are 
possible only after the demonstration that 
they show consistency in Cenozoic 
times. Hot-spot traces such as the 
Hawaiian-Emperor chain have shown a 
remaritable age progression along their 
small-circle trends, but few equivalent 
studies on other traces have been 
carried out. Critical comparisons of age 
progressions and relative positions of 
traces within each plate and between 
ocean basins are needed to further 
establish the validity of this valuable 
reference frame. Of equal importance is 
the extension of these types of data sets 
into the Mesozoic. Because of problems 
encountered with global circuits, the hot-
spot frameworit may be the only hope for 
establishing pre-80 Ma plate motions. 

Paleomagnetic data from ocean basins 
have proven valuable in the 
determination of paleolatitudinal 
displacements, apparent polar-wander 
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paths and true polar wander. Episodes 
of relative motion between the spin-axis 
(paleomagnetic) and hot-spot (mantle) 
reference frames have been proposed 
and couM provide important insights into 
Earth's internal processes. Other types 
of paleomagnetic investigation contribute 
to the understanding of polarity 
transition, secular variation, geomagnetic 
excursions, and rock magnetic 
properties, all of which enhance our 
ability to successfully interpret marine 
anomalies and paleomagnetic data sets. 
• Potential OOP Contribution 
Although many of the advances in the 
understanding of plate tectonics have 
come through marine geophysical 
techniques, the verification and 
calibration of ocean-floor ages and 
magnetic time scales is. perhaps, the 
greatest achievement of DSDP. Drilling 
still remains the only available technique 
for widespread sampling of the ocean 
floor for age dating and paleomagnetic 
measurements. Continuing refinement 
of plate reconstmctions and the 
understanding of plate motions is. in 
many instances, totally dependent upon 
an ongoing program of drilling. 
The major areas in which ODP can 
contribute are: Hot-spot reference 
frames; seafloor age; Mesozoic plate 
motions; paleomagnetism. 
Hot-SDOt Reference Frames: The hot-
spot reference frame has been 
remaritably successful in establishing, 
confirming and underpinning global 
plate motions. Nevertheless, a number 
of both specific and general uncertainties 
remain, such as: Do hot spots move, 
how fast, and in what direction? 
Manifested as seamounts, large portions 
of global hot-spot chains do not appear 
above sea level. Although magnetic 
anomaly modeling and dredging can 
give some information, only drilling can 
reach and sample the basal igneous 
rocks of these structures. Among the 
specific goals of an ongoing program of 
ocean drilling should be: (1) The age 
progression of hot-spot chains, providing 
information about plate velocities, 
particulariy in places with no currently 
calibrated hot-spot traces and on pre-
Tertiary chains; (2) Geochemical 
evolution and discrimination, providing 
information about the nature of hot-spot 
voteanism itself and providing signatures 
for distinguishing superimposed, merged 
or cross-cutting hot-spot traces; (3) 

Relative motions, through 
paleomagnetism, establishing 
paleolatitudes and motions relative to the 
paleomagnetic framewori< and 
addressing fundamental problems of true 
polar wander and hot-spot motion. 
Seafloor Age: The magnetic reversal 
time scale is the fundamental tool for 
ocean floor age determination. 
Nevertheless, in many cases where 
magnetic anomalies are disturbed, 
subdued, destroyed by hydrothermal 
processes, or fragmented, the method 
cannot be applied. Large portions of sea 
floor such as the Bering Sea basin, the 
Canada basin, and the South Pacific 
Ocean basin are undated. Plate 
reconstmctions for major areas of the 
globe {e.g. Alaska and West Antarctica-
New Zealand) remain uncertain until the 
age and provenance of these pieces of 
ocean floor can be fitted into a 
satisfactory framewori<. 

MeSQZQiC Plats Motions: The Mesozoic 
motions of oceanic plates are not well 
known because of the limited occurrence 
of Mesozoic oceanic lithosphere and 
increased uncertainties in the magnetic 
reversal chronology (particulariy in the 
Cretaceous and Jurassic Quiet Zones). 
In consequence, global plate 
reconstructions become progressively 
less accurate in the Mesozoic. With a 
coherent drilling program, ODP can aim 
at reducing uncertainties to a minimum 
through: 
(1) Identification of Mesozoic ocean crust 
and cmstal remnants (e.g. Mozambique 
Basin, W. Pacific); (2) Establishing the 
spreading geometry, history, evolution 
and 'absolute' motion of this cmst; (3) 
Improved calibration of the Cretaceous-
Jurassic reversal time scale (M-
sequence). 
Paleomagnetism: The. number of fully 
oriented paleomagnetic samples from 
the ocean basins is remarkably small. 
This has resulted in a highly land-biased 
data set from which characteristics of the 
paleomagnetic field throughout the 
Earth's history have been modeled. 
Cunrentiy it is not possible to obtain a 
good definition of possible nondipole 
components of the Earth's fiekl prior to 
the Neogene. Cleariy, because the 
paleomagnetic field remains one of the 
most critical reference fields against 
which motions are measured, refinement 
of these models is essential for more 
reliable calibrations in many fields of 



279 

geoscience. OOP shoukj aim to provide 
much more comprehensive 
paleomagnetic sampling in both age and 
geographic distribution for contributions 
toward these goals. High-resolution 
paleomagnetic studies shouM be 
undertaken at neariy all future OOP sites 
to enhance our knowledge of the 
following: (1) Long-term behavior of the 
Earth's magnetic fieU through global 
correlations of magnetostratigraphic 
sections; (2) Short-term magnetic fiekJ 
behavior through investigations of 
polarity transitions, geomagnetic 
excursions, and secular variation; (3) 
Characterization of rock magnetic 
signatures to explore the age-dependent 
nature of oceanic crustal magnetization 
with particular emphasis on marine 
magnetic anomaly parameters. 
• Background Data 
The establishment of specific drilling 
sites for oceank: crust and seamounts 
requires the standard spectmm of marine 
geophysical techniques. In terms of 
oceanic crust, apart from bathymetric and 
seismic data to establish basement 
depths, the single most important 
parameter remains the magnetic 
anomaly fieU. Through a systematic 
magnetic survey grid {e.g. 2 10 km 
spacing) the grain and stmcture of the 
crust needs to be securely established. 
This is essential to ensure that a 
basement age sample comes from 
normal, lineated cmst (undisturbed by 
transforms, propagators, ridge jumps or 
seamounts) from which the direction and 
polarity of spreading can be determined. 
Experience in areas over which detailed 
magnetic sun/eys have been carried out 
suggest that a line spacing of twice the 
ocean depth over an area of at least 50 x 
50 km is not unreasonable. 
In temis of seamounts, it is dear that 
detailed bathymetric (Seabeam) and 
swathmapping (SeaMARC. GLORIA) are 
also essential to locate flows, slumps, 
incised canyons and other features that 
shoukj be either avoided or targeted in a 
drilling strategy. A preliminary dredging 
program shoukl have been carried out 
both to provide supplementary 
information for drilling results and 
perhaps to eliminate the need for certain 
holes. Ideally, drilling will be sited within 
such a context that it will be clear 
whether samples are likely to represent 
the last eruptive phase, eariy flows or 
typical edifice geology. The age of the 

surrounding ocean floor established 
through regional interpretation of 
magnetic lineations is also an essential 
constraint. 
• Technical Developments 
The major technical goal underlying the 
achievement of useful measurements for 
kinematic purposes is a method of 
acquiring fully oriented samples (of both 
sediments and igneous rocks) for 
paleomagnetic and magnetic property 
measurements. Although methods have 
been developed commercially and are 
curently available, they suffer from a 
number of drawbacks and are not 
applicable in all modes of drilling. For 
instance, methods of downhole 
orientation of cores which depend on 
internal magnetic compass 
measurements are likely to be many 
degrees in error in basaltic sequences. It 
is dear that a significant initiative needs 
to be taken to develop new tools and 
orientation methods (perhaps 
considering the feasibility of a logging 
tool for measuring total magnetization 
direction in situ) before some of the 
objectives outlined above can be 
effidently and economically achieved. 
Shipboard improvements in achieving a 
magnetically clean environment, core 
barrel demagnetization and preservation 
of core orientation during handling 
should also be addressed. 
• Drilling Strategy 
Hot-snot Reference Frames: Cleariy. for 
the achievement of goals of determining 
plate motions and relative hot-spot 
motions, it will be important to choose 
hot-spot chains which, through length 
and position, satifactorily define poles 
and rates of motion for individual plates. 
Ideally, two separated hot-spot chains for 
each plate would satisfy the kinematic 
requirements. In practice, achievement 
of one fully callibrated hot-spot chain on 
each major plate would be a significant 
advance of our present knowledge. For 
the detemiination of relative hot-spot 
motions, a broad global distribution of 
hot-spot traces is necessary. 
Seafloor Agar Major gaps in seafloor 
dating are currently evident. The paucity 
of drilling results in the southern oceans 
may be partially compensated by 
magnetic coverage, but lack of 
knowledge of areas such as the Arctic 
Ocean and Bering Sea severely 
constrains northern hemisphere plate 
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reconstmctions. Drill sites should be 
proposed within the context of a 
thoroughly modeled plate reconstmction 
scheme so that results will have an 
immediate consequence in terms of 
prediction and can lead directly to the 
formulation of new, testable hypotheses. 
Careful attention shouki be paid to 
calibration of gaps in the paleomagnetic 
reversal time scale. 
Mesozoic Plate Motions: Drilling shouki 
be designed to calibrate M-series 
magnetic anomalies and. where 
possible, address any resolution of 
absolute motions for this period. 
PalMmagnfltlsm: The principal 
successes in oceanic paleomagnetic 
measurements conducted to date have 
been in basalts and limestones. 
Although pelagic and/or elastic 
sediments may provide more continuous 
sequences, sedimentary and diagenetic 
processes may produce systematic 
biases in paleomagnetic directions. 
Achievement of a broad spread of 
samples in both space and time is likely 
to come from a coherent plan of 'add-on' 
measurements to drilling sites initiated 
for other reasons. Recognition that this 
plan has priority, even though drilling 
may be primarily sited for other 
purposes, needs to be part of the 
approval process. 

•Possib/e Locations 
HQt-SPQt Frameworh: Louisville-Gllbert-
Marshall-Marcus-Geisha; Emperor 
(Detroit and 50-55 Ma); Gulf of Alaska; 
New England; South Atlantic hotspots; 
oceanic plateaus. 
Sea-floor Age: Bering Sea; Canada 
Basin; polar oceans; Kula fragments; 
Weddell S e a 
MgSOZQiC Qwan Floor: Atlantic margins; 
Mozambique-Somali; North Australia 
basin; West Pacific (Mariana-Naum 
basins). 

Paleomagnetism; All areas. 

Plate Dynamics 
The Ocean Drilling Program is now in a 
position to make unique contributions to 
understanding of the most fundamental 
tectonic processes through stress 
determinations and deployment of 
ocean-floor geophysical observatories. 
• Tectonic Significance 
Measurement of stress within plates and 

at plate boundaries can provide new 
understanding of fundamental tectonic 
processes. Data on the stresses within 
plates can help assess the relative 
importance of various forces acting on 
the plates: ridge-push, trench-pull, plate-
drag, etc. Ultimately, this will lead to 
better understanding of orogenesis and 
help forge links between oceanic and 
continental tectonics. 
Long-term ocean-floor geophysical 
observatories working in unison with the 
land-based seismological stations, can 
provide data pertinent to several broad 
subject areas, three of which we 
consider to be of primary tectonic 
significance, particularly in the areas of 
plate dynamics: Global earth stmcture; 
oceanic upper mantle dynamics and 
lithospheric evolution; earthquake 
source studies. In addition, the existence 
of a global networtt involving ocean-floor 
obsen/atories woukj impact the following 
areas: Oceanic cmstal stmcture; tsunami 
waming and monitoring, and .studies of 
sources of seismic noise. 
• Slate of Knowledge 
At present, the global stress map has 
enormous areas virtually devoid of data. 
Stress indicators consist almost entirely 
of earthquake focal mechanisms, with 
only a very small number of direct 
downhole stress measurements (only 
three by ODP). Nonetheless, preliminary 
stress-orientation studies have been 
conducted for several lithospheric plates 
(e.g. North America. Indo-Australia and 
Nazca). The results suggest that 
measurements in comparatively few 

. additional localities can discriminate 
between different models of plate driving 
forces. More detailed studies, 
particulariy those around the San 
Andreas fault, have emphasized the 
potential usefulness of reliable stress 
orientation data in understanding 
tectonic processes. At the same time, 
they have highlighted the difficulty of 
using focal mechanisms alone to derive 
stress orientations near plate 
boundaries. Measurement of both the 
orientations and magnitudes of the 
stresses can be of enormous tectonic 
value. 
The land-based digital seismographic 
data collected since the mid-70's provide 
novel information on three-dimensional 
Earth stmcture, leading to a significant 
improvement in the quantification of 
earthquakes. Even though the resolution 
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Of current 3-0 maps of the Earth's interior 
is rather low because of the inadequate 
distribution of the stations, the 
information content was suffident to 
discover the dominant role of very large 
wave-length lateral heterogeneities in 
the lower mantle. 
Very broad-based techniques of studying 
source-time functions allow the retrieval 
of fine details of source radiation and 
correct determination of the total moment 
released even for a very complex event. 
The cunrent density of stations is as yet 
insuffident to undertake a general 
analysis of the source radiation in both 
space and time. The necessary theory 
has been developed, but a truly global 
network woukj provide suffident 
resolution to use these algorithms. 
Generally, there is a suffident body of 
knowledge and the technical means to 
take full advantage of data provided by a 
new global networit indudlng stations 
sited in OOP drill holes in oceanic 
lithosphere. 
'Potential ODP Contribution 
Intraplate Stresses and the Driving 
Forces: Although considerable progress 
has been made over the past 10 to 15 
years, many aspects of plate-driving 
forces are still pooriy understood. One 
important way in which this defidency 
can be attacked is by adding to the 
available data base of intraplate stress 
measurements. At present, stress fieMs 
in the oceans are virtually unknown. 
Most stress orientation data points from 
the oceans are derived from earthquake 
focal mechanisms, which are not direct 
indicators of stress orientation and 
therefore can yield ambiguous results. 
The accumulation of a global stress map 
might be considered analogous to the 
process of putting together the geologic 
time scale: For the most part, it is an 
iterative, 'unglamourous' task, but the 
information contained in such a data set 
would be of great importance in 
understanding a wide range of geologic 
problems. Intraplate stress 
measurements can be very useful in 
differentiating between various possible 
plate driving-force models, as long as the 
measurements are from areas in which 
the predictions of different models 
diverge. For this reason, measurements 
from areas near comers and bends in 
plate geometry are likely to be 
particularly useful. Gradients in stresses 
across large plates may yield constraints 

on distributed (not boundary) driving 
forces and on the nature of areas of 
active midplate seismidty. 
Plate Boundary Stresses and 
Deformation: Measurements of strike-
Slip faults can yieM important insights 
into the mechanics of crustal rocks, even 
if only prindpal stress orientations can 
be obtained. Recent results from the 
San Andreas region demonstrate clearly 
that the San Andreas represents a weak 
zone within otherwise strong crustal 
rocks. This conclusion is based upon the 
observation that the San Andreas is 
inclined at an angle of only a few 
degrees to the least horizontal stress 
axis. Because it is so close to one of the 
prindpal stress axes, the shear traction 
along the San Andreas is far smaller 
than the regional differential stress in 
magnitude. This result explains the well 
known lad( of an observed geothermal 
anomaly across the San Andreas. 
Potentially important candidates for such 
studies exist in many other geologic 
settings, including oceanic transform 
faults and the strike-slip faults found in 
many convergent margins. 
The stress field required to drive strike-
slip faulting in arc and back-arc regions 
is of considerable interest because its 
activity appears to be related to other 
attributes of the margin, including the 
obliquity of convergence and the overall 
balance between the compressional and 
extensionai tectonics in the overlying 
plate. It is not well understood whether 
strike-slip faulting in the overriding plate 
near subduction zones is controlled by 
the strength and geometry of coupling 
along the subduction boundary, whether 
fault strength is a function of total 
displacement (as some rock-mechanical 
studies suggest), or if there are 
significant differences between the 
strengths of such faults at different 
margins. 
Active ridge-transform systems present 
other interesting mechanical questions 
related to stress fields: How strong are 
transform faults? Are they sufficiently 
strong as to be a significant factor in the 
balance of plate driving forces? Is their 
strength dependent on age? What is the 
contribution of thermal contraction and of 
plate-boundary effects to the stress field 
of ridge-transform system? What is the 
stress field around overlapping 
spreading centere? 
Deep Structure: It is expected that full 



deptoyment of the ocean bottom 
components of the gtobal networit will be 
an intemational undertaking. The most 
important and in^placable contribution of 
ODP wouM be the drilling of holes for 
seismographic stations and initial 
emplacement of sensors and recording 
equipment. It is assumed that support for 
seismographic equipment will be 
available from other sources. 
'Bad<gmund Data 
No special data are required for stress 
measurements perse. Extensively 
detailed site surveys need to be 
undertaken before deploymerrt of a long-
term geophysical observatory. Both 
stress measurements and deployment of 
a seismologic observatory are envisaged 
as part of a major tectonic experiment 
involving seismic, side-scan sonar and 
submersible worit (for example a study of 
transform-fault dynamics or one of ridge-
crest propagation). 
•Tec/m/ca/ Developments 
The Borehole Televiewer is a very 
useful tool for determining orientations of 
horizontal stress components. This 
instmment will be able to obtain breakout 
orientations in well lithified sediments, as 
well as in basalt. It is anticipated that it 
will be used in most logged holes. If so. 
it will offer the opportunity of gathering 
the sort of routine measurements of 
stress orientations that is necessary for 
the gradual building up of the data base. 
One possible limitation is that 
penetration of some holes may be 
shallower than the depths at which 
breakouts occur. 
Packer experiments, like the one to be 
attempted in the Argo Basin, can also be 
of significance. There are numerous 
tectonic problems, particulariy those 
associated with strike-slip and thmst 
faulting, for which magnitudes of stresses 
are key data, but unfortunately, are 
pooriy known. Although they can be 
combined with other valuable, 
measurements such as permeability^ . 
measurements with a packer are 
inevitably time-consuming. Therefore, 
such measurments must be carried out 
only where there is a clear objective. 
However, fundamental issues related to 
the mechanics of deformation simply 
cannot be answered without judicious 
application of the packer. In the future, it 
may be possible for ODP to obtain 
Information on stress magnitudes with 

alternative approaches, such as 
breakout shape used In conjunction with 
hydraulic fracturing. 
Four problem areas need investigation 
and experimentation before specific 
plans for depkjyrrient of permanent 
geophysk»i obsen/atories can be made. 
(1) Seafloor and subseafloor noise: 
Although knowledge of deep ocean 
noise sources and propagation 
mechanisms has increased substantially 
in recent yeare, insufficient 
understanding exists to guide 
deployment of pemianent obsen/atories. 
(2) Islands and seafloor stations: Island 
seismic stations play an important role in 
the global seismic networit and are at 
present the only locations where 
permanent obsen/atories may exist in the 
oceans. Pilot studies are required to 
resolve how adequate these stations are 
(i.e. can downhole observatories by fully 
justified?). 
(3) Short-term technical issues: An 
urgent priority is to adapt a presently 
available broadband sensor for 
operation on the ocean floor. One year 
recordings will be necessary during pilot 
experiments and, though systems with 
the data storage capacity and timing 
accuracy necessary for this are currently 
under development, they have never 
been deployed. 
(4) Long-term technical issues-
telemetry, power, sensors: The major 
problems here are related to how a 
permanent global .ocean-floor netowri< . 
wouki be operated. With a data rate of 
approximately 50 MBytes per day, the 
problems of both intemal recording (with 
periodic data retrieval) or real-time 
telemetry are extremely challenging. 
•Drilling Strategy 
There are several alternative 
approaches that could be taken in 
planning ODP stress measurements. 
COSOD II has emphasized the 
importance of determination of stress in 
oceanic lithosphere, and pointed out the 
large gaps in the worid stress map. 
There is a clear need to bring about a 
gradual filling of the stress map, but the 
map is now so sparse that a sporadic, 
target-of-opportunity approach is likely to 
yield useful measurements for several 
years into the future. TECP emphasizes 
that collection of stress orientations is 
something that should be done as a 



matter of course in at least one hole In 
any area where logging to suffident 
depths Is to be done. A dedicated hole 
may be justified where a critteal gap 
exists on the stress map. Even if drilling 
of an entire hole to obtain stress data in a 
certain area is not justified, it is important 
to take advantage of cases in which 
drilling canied out largely for other 
purposes has reached, or is close to a 
depth, at which stress measurements are 
possible. 
A second approach is one of carefully 
planning regional stress measurement 
programs, espedally where existing data 
provide a framework for constraining 
models of plate-driving forces and/or the 
generation of important structures. Such 
an experiment would have the 
advantage of being able to resolve stress 
gradients that can yiekJ important 
information on the dynamic processes 
involved in plate motions. It may be 
some time before enough stress 
measurements have been collected in 
the worid's oceans to justify plate-scale 
experiments, but we do not believe that 
carefully posed experiments need to be 
of this scale. Even a few measurements 
could conceivably yield very valuable 
results, if drilling were done at suffidently 
critical tocations with respect to plate 
geometry. It is important to develop a set 
of models that yiekj predidions that are 
suffidently different for the data to be 
able to discriminate between them. 
Finally, opportunities should be taken in 
deep holes (including re-entered ones) 
to measure stress magnitude as a 
fundion of depth. Details of a drilling 
strategy for deployment of geophysical 
observatories have yet to be wortied out. 
They are dependent on the results of the 
experiments outlined above. 
• Locations 
Several interesting and potentially 
valuable examples of stress-
measurement programs exist. For 
example, data from the northwestern 
comer of the Nazca plate suggest that 
trench-pull, rather than ridge-push, may 
be the dominant force there, since 
compression axes are parallel to the 
trench along the western margin of 
South America and not perpendicular to 
the Nazca-Cocos Ridge. The Indo-
Australlan plate is another potentially 
fmitful, if complex, laboratory with a 
variety of plate-boundary settings and a 
zone of central intraplate deformation. 

Small plates (e.g. Juan de Fuca and the 
Philippine Sea) would make interesting 
targets because comparatively few 
measurements would produce stress 
gradients that couM be related to 
different types of plate boundary and 
hence to possible driving mechanisms. 
It is logical to assume that the greatest 
benefit for the deployment of ocean 
bottom seismic stations will be in places 
far distant from land masses (including 
islands) and where detailed 
interdlsdplinary studies of phenomena 
such as plate rifting and accretion, 
transform motion, and plate convergence 
can be undertaken. 

PHASED IMPLEMENTATION PLAN 

TECP has devised a 12-year program 
that indicates the progress required to 
achieve the scientific objedives outlined 
above. 
Phase I (1989-92) 
This phase comprises a transition from 
the present strategies and technologies 
for tedonic drilling to those required for 
later years of the program. 
Convergent Plate Boundaries; 
•Complete two case studies of 
deformation processes and fluid flow in 
accretionary wedges with appropriate 
logging and instmmentation; appropriate 
sites include Nankai. 
Cascadia/Vancouver, Barbados; 4 legs. 
•Undertake thorough study of ridge crest-
trench collision processes; Chile 
Rise/Trench triple junction; 2 legs. 
•Condud study of aseismic ridge/island. 
arc collision zone; Vanuatu; 1 leg. 
Divament Plate Boundaries: 
•Condud studies of the strudural 
development of oceanic lithosphere in 
conjunction with other mid-ocean ridge 
drilling. 
Intraplate Peformation; 
•Undertake a study of deformation 
associated with top surface intraplate 
loading; Hawaii; 1 leg. 
Plate Kinematics; 
•Refine Mesozoic magnetic anomaly 
time-scale; Western Pacific; 1 leg. 
•Refine hot-spot reference frame in 
Padfic; North Pacific; 1 leg. 
Plate Dynamics: 
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•Initiate routine intraplate stress 
measurements on an opportunity basis. 
•Deploy and test seismic obsen/atory (off 
Hawaii?) on an opportunity basis. 
Development for Phase 1: 

•Tools for quantifying environments of 
active tectonism. 
•Accurate core orientation and 
paleomagnetic measurements. 
•Deep and dosed circulation (riser) 
drilling capabilities. 
•Geophysical obsen/atories. 
Planning for Phase 2: 
•Establish detailed planning groups for 
deep continental margin drilling and sea­
floor geophysical observatories. 
•Initiate new generation of detailed site 
surveys for tectonic objectives including 
geophysical obsen/atories. 

Phase 2 (1993-96) 
Convergent Rnundaries: 

•Advanced case study of deformation 
and fluki flow in an accretionaiy wedge 
including long-term instmmentation; 
Middle America. Bart)ados; 2 legs. 
Diveraent Plate Boundaries: 

•Conjugate rifted continental margins 
(volcanic and nonvolcanic); North 
Atlantic, Mediterranean basins, 
Bransfield rift; 6 legs (3 dedicated). 
Intraplate Deformation; 
•Deformation associated with 
lithospheric loading in compression 
and/or extension; central Indian Ocean, 
east-central Pacific Ocean; 2 legs (1 
dedicated). 
Plate Kinematics: 

•Plate motions including hot-spot 
histories using paleomagnetism; 4 legs. 
Plate Dynamics: 
•stress determinations for driving forces 
on a plate; Nazca or Juan de Fuca 
plates; 2 legs. 
•Dynamics of transfomi faulting; east-
central Pacific, Atlantic; 2 legs. 
•Establish geophysical obsen/atories; 2 
legs. 
Development for Phase 3: 
•Tools for quantifying environments of 
active tectonism. 
•Deep drilling and riser capabilities. 

Planning for Phase 3: 
•Complete site sun/eys for deep drilling 
sites at convergent and divergent 
boundaries and for geophysical 
observatories. 
Phase 3 (1997-2000) 
ConvQigent Plata Boundaries: 
•Augment eariier case studies with deep 
drilling; establish long-term 
obsen/atories; W. Pacific, Middle 
America, Barbados: 6 legs: 
Divergent Plate Boundaries: 
•Augment eariier drilling and industrial 
data with deep drilling and establish 
geophysical observatories; Atlantic and 
Mediterranean margins; 6 legs (2 
dedicated). 
Intraplate Deformation: 
•Continue study of intraplate 
deformation; Indian Ocean, east-central 
Pacific; 2 legs. 

•Continue study of hot-spot reference 
frame. 
Plate Dynamics: 
• Complete deployment of geophysical 
obsen/atories; 2 legs. 
The overall plan calls for 48 legs over 12 
years; 2.5 per year in Phase 1, 5 per year 
in Phase 2, and 4.5 per year in Phase 3. 
Although this may seem to be a high 
proportion of the available time, only 
approximately 50% needs to be 
dedicated to TECP legs, and we believe 
that with appropriate planning to 
combine TECP objectives with those of 
other thematic panels, this is an 
ambitious but not unrealistic goal. 

INTERFACE WITH OTHER GLOBAL 
PROGRAMS 

The type of study proposed in this plan is 
going to lead to much greater interaction 
between the Ocean Drilling Program and 
other global geoscience programs than 
in the past. Specific examples are the 
Global Geoscience Transects Project of 
the Inter-Union Commission on the 
Lithosphere, the U.S. EDGE project, 
global seismic networi<s, RIDGE, and 
continental tectonics and 
petrology/geochemistry studies of 
orogenesis and magmatism related to 
supercontinental breakup. 


