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IODP Scientific Technology Panel (STP)

2" Meeting, 30 January-1 February 2006
Center for Advanced Marine Core Research (CAMCR)
Kochi, Japan

FINAL EXECUTIVE SUMMARY

The STP forwards the following recommendations, consensus statements, and action items to
the SPC or the IODP-MI as appropriate, and for distribution to the 1Os as required. STP
suggestions for whether items should be forwarded to SPC and/or IODP-MI are indicated, as
are priorities for action items, Brief overviews/background are provided where appropriate in
italics.

Recommendations

STP Recommendation 0601-01: Common Framework for Depth Scales

The STP recommends the IODP-MI Data Management Group together with the IOs develop
guidelines for a common framework for depth scales and investigate software implementation
across all platforms. STP requests [ODP-MI report back to STP at their next meeting.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack, Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-01: A critical issue in core-log integration is the
question of standardizing depth positioning and depth accuracy of collected data sets. STP
recognizes the need for standard definitions and processing procedures across all platforms
for generating depth scales for the geological and geophysical aspects of drilling, coring and

logging.

Geological measurements, including cores, cuttings, and gas/mud logging operations, must
be calibrated accurately and efficiently. Specifically, conversion of incident time (for mud
logging, cuttings, and gas logging data) and conversion of curation depth (for cores and
samples) must be undertaken to derive accurate and internally consistent depth values.

STP Recommendation 0601-02: SODV Magnetometer
The STP recommends that the USIO not include an underway magnetometer in the SODV
suite of instrumentation.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack, Yamamoto)
Priority: High
STP suggests this be forwarded to SPC

Background to STP Recommendation 0601-02: The SODV is first and foremost a drill ship
and therefore technical support and upkeep of underway systems should be minimized.

STP Recommendation 0601-03: Vp & Vs at elevated pressures for the riser vessel
The STP recommends that an elevated pressure velocity measurement system be established
for the riser drilling ship program.




Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack, Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-03: Refer to STP Action Item 0507-05: Vp & Vs
measurements. STP recognizes the importance of velocity measurements on core samples
under high pressure. Drilling, core recovery, and sub-sampling open microcracks and/or
pores in core samples that significantly decrease Vp and Vs. To better match in situ velocity
measurements with lithology for improved core-log-seismic integration,

STP Recommendation 0601-04: Seismic sources for IODP platforms

The STP recommends that seismic sources acquired for IODP platforms be of sufficient
power to reach an appropriate total depth (not hole depth) at all operational water depths and
that operators be appropriately trained in their operation.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack, Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-04: VSP seismic sources used during ODP have
proven to be incapable of producing adequate energy to provide a signal at an appropriate
total depth.

STP Recommendation 0601-05: QA/QC

The STP recommends that IODP-MI coordinate the QA/QC efforts across all platforms in
cooperation with the I0s and where necessary STP. STP requests a QA/QC plan for the IODP
minimum measurements to be presented by the [Os/IODP-MI at the next STP meeting.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack, Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-05: QA/QC is an important issue, especially given
multiple platforms and the desire of scientists to integrate data acquired by different
platforms across the IODP. This recommendation follows on from previous discussions at

SciMP and STP, and provides a route towards addressing this in a timely manner for phase 2
of IODP.

STP Recommendation 0601-06: IODP Measurements

The STP recommends the document IODP Measurements, which was updated at the STP
Kochi meeting and corrected post-meeting, is adopted by all 10s and implemented in the
program.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack, Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-06: see STP Action Item 0507-04: Minimum
measurements proposed a set of IODP measurements across platforms subdivided into
different categories, and SPC Consensus 0510-7 on quality assurance and quality control
(QA/QC). This recommendation derives from that action item and form efforts by IODP-MI
and the 1Os to progress the QA/QC issue. The rig floor information section is in draft stage




and subject to an action item by STP, but this should not delay acceptance in principal, since
the remaining measurements impact the design of the SODV. All comments regarding IODP
Measurements should be forwarded to STP via IODP-MI.

STP Recommendation 0601-07: Temperature Measurements for EDP Operations

The STP recommends that ESO investigate various downhole temperature tools for use on a
range of platforms that are being considered for future charters. If no such tools exist, EDP
should be consulted with a view to having suitable tools fabricated in consultation with
appropriate specialists. ESO should report back to STP at the January 2007 meeting.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack, Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-07: Formation temperature was identified by STP
as an IODP Minimum Measurement, which is defined as a measurement that shall be
conducted in all boreholes and on all cores in IODP. It is not in the initial measurements plan
for the “New Jersey Transect” and was not included in the recent Arctic drilling program.
These deficiencies result from an apparent lack of suitable tools for the various drilling
technologies. If tools do not exist with potential lease options, ESO must notify EDP, who in
consultation with STP should have suitable tools fabricated. Because the “New Jersey
Transect” may be drilled in the summer of 2006, this process should be expedited to meet the
scheduled cruise date.

STP Recommendation 0601-08: Temperature and Pressure Tools report
The STP recommends to SPC acceptance of the Temperature and Pressure Tools report and
the report be forwarded to IODP-MI for implementation (see report and extract below™).

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack, Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-08: STP Action Item 0507-06: Downhole
temperature and pressure tools requested the SciMP petrophysics working group and 10s
complete their report on downhole temperature and pressure tools. STP reports the state of T
& P measurements within IODP and submits a detailed report (see appendices). As outlined
in this report (included in the appendices) STP recommends:

*  Minimum of once a year calibration of temperature and pressure sensors.

* [Os develop standard deployment protocols, including quality checks such as mudline
temperature checks and comparison of pressure at stops with drillpipe with line depth.

* Technicians should be trained in operation and maintenance of tools, downloading of
data, and processing of the data, and should have specific though not necessarily
exclusive responsibility for downhole T and P tools.

*  One scientist / shift should have specific responsibility though not necessarily exclusive
responsibility for downhole T and P tools (on all expeditions where they will be run), and
one scientist/expedition should be experienced / trained in thermal data collection.

* [nitial Reports should include calibration information, include plots of temperature (or
pressure) versus time for all deployments and describe reasons for any failed deployments
and any QA/QC issues for each run.




* Information that should be archived and accessible online includes: current version of
software plus sample data for each instrument, deployment information, instrument
calibration history and sensor specification, time versus measured temperature and
pressure, and estimated equilibrium value.

STP Recommendation 0601-09: Digital taxonomic dictionaries

The STP recommends that IODP-MI coordinate the development of a paleontologic
taxonomic/stratigraphic reference standard, with MRC involvement, to ensure continued
effective use of DSDP-ODP legacy sites, as well as to improve IODP's own paleo data
resolution and reproducibility.

These dictionaries are required across all platforms and should be developed with appropriate
funds provided by IODP-MI to the MRCs. The MRCs, while outside the IODP structure, can
provide significant input to this process, including digital taxonomic dictionaries (DTDs) for
microfossil taxa, linking DSDP-ODP and current taxonomic concepts. This is an important
part of the QA/QC process and the STP is seriously concerned that further delay will
adversely impact IODP science.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack, Yamamoto)
Priority: High

This is a response to SPC Consensus 0510-9; STP suggests it be forwarded to SPC &
IODP-MI.

Background to STP Recommendation 0601-09: STP, and earlier, SciMP, have repeatedly
recommended to SPC (in Recommendations 0507-08) that micropaleontologic data quality
needs to be secured by appropriate calibration and updating of taxonomic and
biostratigraphic concepts, and further, that the MRCs should continue to provide support to
IODP as a source of micropaleontologic expertise and materials. The MRCs, in their July
2005 report — attached as an appendix to the STP Bremen meeting 0507 - have explicitly
offered to provide IODP with input to this development, and have suggested a reasonable
budget (estimated at 360,000 over an initial period of 2 years). As the MRCs collections will
be used in the development of DTDs, and have as well other potential uses (see MRC report)
we agree that the MRC collections should be completed as proposed in the MRC report and
integrated into the DTD effort. Other proposed uses for MRC collections, e.g. for education,
will however need to be proposed and approved separately.

STP Recommendation 0601-010: Improved seafloor visualization for SODV
The STP recommends the USIO acquire an improved seafloor visualization system for routine
deployment on the SODV.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack, Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI (and be copied to PAC SODYV).

Background to STP Recommendation 0601-10: STP have considered the potential benefits of
an ROV for the SODV and in discussions identified a clear need to improved seafloor
visualizations for scientific observations. STP believes improved seafloor visualization (Better
camera system (better lights, pan and tilt, orientation)) would impact many areas such as:
— locating all sites and geologic context (e.g., in vent/hydrate/fault area)
— addressing issues connected with CORKSs:
» are valves open or closed?




» inspection during and post-installation
»  better fishing (dropped equipment, blocked hole, dropped drill string)

Consensus Statements

STP Consensus 0601-01: Larger Drill Pipe Diameter
The STP strongly supports larger drillpipe diameter on the SODV to allow new downhole
logging tools.

Priority: High
STP suggests this be forwarded to SPC

Background to STP Consensus 0601-01: The STP received a short presentation from the
USIO concerning the implications for downhole logging of remaining with the ODP drill pipe
dimensions. At the start of the ODP the increase in effort and resources available for
downhole logging represented a significant development beyond the measurements routinely
carried out in the DSDP. The constraint provided by the narrow diameter of the drill pipe
during ODP has in recent years, however, restricted the range of downhole logging tools that
can be deployed in open-hole conditions. To take advantage of the state of the art commercial
tools available a larger diameter pipe is recommended. This would ensure the program is
able to make use of the latest technology, to the benefit of the scientific community at large.
New capabilities that are scientifically exciting include:

- High-resolution, improved coverage, borehole imaging

- Use of NMR logging in open hole conditions

- Formation testing to obtain stress state and hydrologic properties

- Sidewall coring and in-situ fluid sampling.

STP believes that ultimately if the USIO stays with the current diameter, the SODV will
eventually lose current state of the art logging capabilities because tools will no longer be
fully supported.

STP Consensus 0601-02: LA-ICP-MS

The STP wishes to thank Clive Neal and Taka Sugihara for their presentations on the prospect
of LA-ICP-MS usage in the SODV and the current status of a similar instrument on the
Chikyu, respectively. STP recognizes that LA-ICP-MS analytical capability is important for
IODP science, but most especially in providing critical (real time) analyses needed to direct
drilling operations.

Priority: High
STP suggests this be forwarded to SPC

Background to STP Consensus 0601-02: see STP Action Item 0507-01

STP Consensus 0601-03: Open hole VSP — request for EDP advice

The STP recognizes that improvements in open hole VSP operations need to be made in
IODP. Specifically, advancements in either receiver technology and/or implementation of
downhole sources should be investigated. STP requests advice from EDP in exploring the
state of the art in these areas and their applicability to IODP requirements. STP nominates
Kasahara as a liaison to EDP for this issue.




Priority: High
STP suggests this be forwarded to SPC

Background to STP Consensus 0601-03: VSPs have been implemented infrequently in ODP
and IODP phase 1 and have met with limited success. At the international Core-Log-Seismic
workshop on October 3-4, 2005, the participants widely agreed that VSPs are vital to proper
core-log-seismic integration and that the problems encountered by ODP were largely due to
the open hole conditions that exist in non-riser operations. Industry has a long history of
successful VSP operations but also generally has must greater well control. EDP is the
perfect group within the SAS to investigate this issue due to its strong connection with
industry. Both improved downhole receiver technology or even downhole source technology
could be considered.

STP Consensus 0601-04: STP Panel Expertise

The STP recognizes the importance of IODP-MI providing appropriate advice to program
member offices in allocating panel members, and in maintaining panel expertise concordant
with the mandate of STP. STP provides a list of appropriate expertise categories to [ODP-MI.

Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Consensus 0601-04: In response to a request from IODP-MI, concurrent
with a change in STP’s mandate, STP is working to provide detailed information on the
nature of panel expertise required to meet the terms of STP mandate. This will be set against
existing panel expertise, with the aim of improving dialogue with lead agencies to ensure STP
can deal with a majority of issues arising under the new mandate.

STP Consensus 0601-05: New Jersey Transect Measurements Plan

The STP received and reviewed the initial measurements plan for the New Jersey Transect.
STP thanks the ESO for a thorough plan. Temperature measurements were not included in the
initial plan, but need to be considered as it is an IODP minimum measurement (note action
item and recommendation above). STP accepts the measurement plan subject to IODP
minimum measurements being met.

Priority: High
STP suggests this be forwarded to SPC

Consensus Statement 0601-06:

The STP gratefully thanks Kenji Nanba for his work and dedication to the IODP over the
years he has served on this panel. His presence on STP will be missed but we anticipate that
he will continue to contribute to IODP through new roles, and we wish him well.

Consensus Statement 0601-07:

The STP expresses its gratitude to Prof. Iwao Watanabe for his superb efforts in hosting this
meeting, and Dr. Masafumi Murayama and other staff of the Center for Advanced Marine
Core Research and AESTO for their warm hospitality and logistic support. Everything went
very smoothly. We enjoyed fruitful discussion at the state-of-art CAMCR facility operated by
both Kochi University and JAMSTEC. Participants truly appreciated the excellent seafood
(e.g., lightly-roasted bonito, young fish of conger eel, and so on), citrus fruit, and good sake at




the official banquet held on Monday evening at the Palace Hotel, while the fieldtrip
participants appreciated visiting interesting field locations and of course the Chikyu.

Action Items

STP Action Item 0601-01:

Priority: High

Date: Next meeting

ESO will immediately conduct a survey of possible temperature tools for use with a variety of
platforms that may be leased for IODP operations. ESO will immediately notify EDP and
STP about availability for the New Jersey Transect. If no suitable tools exist, specifications
for use during the New Jersey Transect will be forwarded to EDP and STP. Date: asap and
before next meeting.

Lead Roehl (ESO).

STP Action Item 0601-02:

Priority: Low

Date: Next meeting

In order to better interpret in situ measurements, it is recognized that laboratory measurements
under in situ temperature and pressure are important. STP should investigate temperature and
pressure controlled physical properties measurements for [ODP. For example, velocity
anisotropy, density, porosity, permeability, electrical resistivity, as well as other
measurements.

Lead: Sakamoto, & Screaton, Kasahara, Wilkens, Ge

STP Action Item 0601-03:

Priority: High

Date: Next meeting

STP asks Wilkens and Villinger to incorporate suggestions made by the IOs to the draft third
party tool policy at the Kochi meeting. The edited document will be circulated amongst
CDEX, the IODP-MI, and the SPC chair for further review before final approval by STP via
email. A final and accepted version shall be submitted to SPC before March 6, 2006.

Leads: Wilkens and Villinger

STP Action Item 0601-04:

Priority: Medium

Date: Next meeting

Post-cruise Data.

The STP will explore the potential inclusion of post-cruise data by the IO to enhance the
value of the database. A significant impact of database development is efficient data delivery
but STP recognizes that the shipboard data are preliminary and need to be updated through
shore-based studies. The data, such as refined age models, would be treated not as a
replacement, but as a supplement with good metadata and quality control. The emphasis
would be on voluntary acquisition of datasets rather than developing a policy that emphasizes
enforcement.

Leads: Christensen and Suzuki and Ahagon



STP Action Item 0601-05:

Priority: High

Date: Next meeting

STP will specify guidelines for necessary accuracy and precision for temperature and pressure
measurements through consultation with scientific specialists.

Leads: Kasahara, Villinger, Screaton

STP Action Item 0601-06:

Priority: Low

Date: Next meeting

STP should continue to track developments and tool status on all platforms. As software is
developed for newly developed tools, the 10s should develop standard protocols for
deployment and processing in consultation with tool developers and STP.

Leads: Screaton, Villinger, Wheat

STP Action Item 0601-07:

Priority: Low

Date: Next meeting

STP will closely monitor the progress of Chikyu evaluations of Laser Ablation ICP-MS
capability during sea trials during 2006 as a continuation of Action Item (Kona/Bremen).
Leads: Kuroki (CDEX), Castillo (STP).

Background.: see SciMP Action Item 0502-12 and STP Action Item 0507-01 Laser Ablation
ICP-MS
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Minutes

The second meeting of the Scientific Technology Panel (STP) of the IODP was held from
30th January-1st February 2006 at the Center for Advanced Marine Core Research (CAMCR)
Kochi, Japan with Prof. Iwao Watanabe and Dr. Masafumi Murayama as hosts. The meeting
included a field excursion on 28-29 January to tour the Chikyu at the port of Sukumo and to
visit other field sites.

The STP meeting resulted in ten recommendations, seven consensus statements, and seven
action items, all of which are forwarded to SPC and/or IODP-MI.

Appendices to these minutes are as follows:

Appendix 1
Appendix 2
Appendix 3
Appendix 4
Appendix 5
Appendix 6
Appendix 7
Appendix 8
Appendix 9
Appendix 10
Appendix 11
Appendix 12
Appendix 13
Appendix 14
Appendix 15
Appendix 16
Appendix 17
Appendix 18
Appendix 19
Appendix 20

Agenda

Presentation by Kasahara on 2" EDP meeting (Tokyo).
Presentation by Okada on SPC (Kyoto) meeting and STP items
CDEX Report presented by Sugihara

USIO Report presented by Blum

ESO Report presented by Rohl and Inwood

SODV Report presented by Delaney

SODV Report presented by Baldauf

SODV Report presented by Blum

SODV LIMS Report presented by Houpt

STP Downhole T & P Report

Laser Ablation ICP-MS Report

CLSI Workshop Report

Measuring Vp & Vs at high pressures Report

Draft New Jersey measurement Plan

STP response on SODV proposals

SODV Drill Pipe implications

IODP Measurements document

IODP 3™ Party Tools Policy to SPC March 06
Palaeontology Working Group Report
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Monday 30" January 2006

1. Welcome and logistics

Okada opened the meeting and introduced Director Prof. Iwao Watanabe, Center for
Advanced Marine Core Research, Kochi University who welcomed the panel to Kochi.

2. Introductions of continuing and new members, guests. liaisons

Lovell introduced panel members and guests (see participant list). Yamamoto (Japan) and
Korja (ECORD) were unable to attend and had sent their apologies. Several panel members
and guests were attending their first meeting.

3. Review and Approval of Agenda

Lovell asked for review of the agenda. The agenda was approved unanimously with no further
modifications (appendix 1).

4. Review and Approval of Minutes from July meeting (Okada/Lovell)

A unanimous consensus approved the minutes form the previous meeting.

5. Contflict of Interest Policy

The Conflict of Interest Policy was explained by Lovell. Schuffert noted that should any
conflict be determined during the meeting it should be reported in the minutes. No direct
conflict arose during the meeting though Villinger note during discussions of the Temperature
and Pressure report that it may be construed his involvement with the USIO could lead to COI.

6. STP mandate

Lovell reviewed the STP mandate. Schuffert reported that IDOP-MI had accepted STP’s
request to include review of proposals as part of the STP mandate.

7. Report from Engineering Development Panel meetings

Boston. Lovell reported on the first EDP meeting held in Boston in September 2005. The
EDP panel discussed financial details of the engineering mandate. There seems to be little
overlap with STP business, nevertheless, liaisons will be set up between two panels. SSEP
proposals were discussed in detail in Boston, specifically protocols for involvement in the
review process. Third party tools (an item discussed widely by STP) was not discussed at the
EDP meeting.
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Tokyo. Kasahara reported on the second EDP meeting held in Tokyo in January 2006. ROV
capabilities were discussed, particularly with respect to the SODV. Discussion then followed
with inout form Becker and Delaney of the need for to define the scientific needs for an ROV,
emphasizing seafloor visualization capabilities. If deemed necessary by panel, STP must
make a case for inclusion of ROV. Kasahara gave a short presentation on the EDP meeting in
Tokyo (appendix 2).

8. Report from most recent SPC meeting

Okada reported on the SPC meeting held in Kyoto 25" — 28" October 2005.

The previous Bremen STP meeting yielded nine recommendations, seven consensus
statements, and ten action items. Details of the SPC review of these items is contained in
appendix 3.

Becker gave an outline from SPC for the scheduling for 07 and 08.

Provided Agency Timeline for FY07 Scheduling and Program Plan (APP) Development.
Late FY07 will mark initiation of Chikyu and Phase II SODV operations, but with only
modest actual time in FY07. OTF and SPC will use this opportunity to advance the
scheduling lead time beyond the timeline required by Lead Agencies. Discussed scheduling
for Chikyu, MSP, and SODV Phase 11, including two models for SODV start. Large early
commitment to NanTroSEIZE for Chikyu. Many other details provided in ppt presentation.
Twenty one drilling proposals will be reviewed and ranked at March meeting. SPC responses
to STP recommendations and consensus statements discussed in detail. SPC recommends
including two STP members to the Observatory Task Force. Janecek commented that the
Observatory Task Force will hopefully meet in early Spring

Lovell noted that STP needed to identify a new Vice Chair to rotate on in summer 2006; this
four year position would become Chair after 2 years. This would be revisited later in the
meeting.

STP is charged with making initial calls on the best pathway for processing recommendations,
with proposals for whether IODP-MI or SPC should be the preferred destination. But all
recommendations should go through IODP-MI via Han Christian Larsen to streamline
processing. A brief update on Mission Concept was provided.

9. Discussion of status of STP’s previous recommendations and action items

Lovell introduced a brief discussion on the current status of previous recommendations. Many
of these were scheduled for detailed discussion in the following days proceedings.

10. Report from MEXT/NSF

No report.

11. Report from CDEX
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Sugihara gave an update on the CHIKYU (appendix 4). Many panel members and guests had
been fortunate to visit the CHIKYU the previous day. International operations are scheduled
to begin in Sept. 07 (Nankai Trough). July-Sept 2006 downhole tools may be tested. There
was discussion on aspects of Core flow and core processing deck, and especially the time and
data problems associated with the x-ray CT scanner. Screaton asked when downhole T and P
tools would be acquired, with a provisional schedule for summer 2006.

12. Report from USIO

Blum reported on behalf of the USIO concerning operations, schedule, USIO activity, and
senior staff changes (appendix 5). Update on recent drilling successes as final efforts of
SODV Phase I. Expedition 309-312.

1507 m depth, 1256 — first time penetrated lavas, dikes, and gabbro

Exp 311 Cascadia Margin — Gas Hydrates — before they drilled they did some testing during
the transit to Astoria. Exp 311 — all 5 sites occurred. PCS worked only 22 out of 42 - problem
with seals.

Completed demobilization on January 20, 2006. Contract signed in December for use of the
JOIDES Resolution as the SODV. Delivery of the converted riserless vessel targeted for July
2007. Discussed transitions for seagoing technicians. Every effort is being made to maintain
a legacy of shipboard experience.

13. Report from ESO

Rohl and Inwood reported (appendix 6) on the Expedition 310 Tahiti drilling (DP Hunter) and
New Jersey plans. Good core recovery in Tahiti (632 m recovered from 1099.8 m). Use of
split steel corer without liner dramatically improved recovery. Water depths ranged from 41
to 117 m. 37 holes at 26 sites 150 m from the reef. Labs set up in containers. Some pore
waters collected in suitable lithologies. Wirlene logging successful; onshore party starts in 2
weeks time. Additional details available in presentation (appendix 6).

New Jersey Sea Level Transect planned for this fiscal year. Greg Mountain appointed as co-
chief. SPC have ruled that three holes are necessary to achieve scientific objectives. Call for
applications for science party is out. There could be a delay in drilling until FY07.
Measurement plan will be reviewed by STP this panel meeting.

14. Report from 1O’s for QA/QC issues

Blum noted that there has not been a coordinated effort within IODP to address these issues.
While QA/QC was an issue across IODP and some discussions across IOs had taken place
there was little progress. STP had put forward two related recommendations during last
meeting: (1) establish task force to coordinate effort (represented expertise should span
sample curation, analytical chemistry, petrophysics, and geology [core description,
paleontology, stratigraphy]) and (2) development of protocols for use of reference standards.
Neither of these had been acted on, partly due to a lack of communication between IODP-MI
and the 10s. The second recommendation is viewed as too generic and STP is asked to
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provide more specific suggestions in light of multiple platform compatibility issues. Miville
noted that some efforts are already underway by data managers. USIO requested that an
IODP-MI Task force is necessary to fully design, coordinate, and implement plan for QA/QC.
This would enable meetings of experts and.

Recommendation 2 — Measure all existing standard references and store for later QA/QC —
Not done because time was too short and the request was too generic. Blum requested more
detail and specifically asked STP to identify want they wished to be done differently?

Considerable discussion ensued as to how best to proceed with his important issue. Given the
delays experienced with the Observatory Task force the STP were reluctant to request IODP

establish a Task Force for this purpose. There was also considerable reluctance by individual
panel members to take on what could be a very large and time consuming task.

STP Recommendation 0601-05: QA/QC

The STP recommends that IODP-MI coordinate the QA/QC efforts across all platforms in
cooperation with the IOs and where necessary STP. STP requests a QA/QC plan for the IODP
minimum measurements to be presented by the IOs/IODP-MI at the next STP meeting.

17. Third Party Tools Policy
(item taken early to allow for SPC chair participation; see also Wednesday morning when
this item is revisited)

Wilkens introduced a revised document outlining the general principles governing third party
tools and instruments (building from efforts in Kona and Bremen). Wilkens briefly ran
through this document, including important appended information outlining certification, and
safety considerations. The document was evolving iteratively but needed finalizing for
discussion at the forthcoming SPC meeting in early March in Florida. 10 input was seen to be
critical, with the effective chain of command for approval being an important issue to be
resolved. Discussion took place as to whether the process could be streamlined, making
requirements as encouraging as possible for third party tool use and enhancing likelihood of
funding? Villinger was concerned it is a complicated process — could dissuade scientists
While the final responsibility rests with IODP, many considered that funding agencies should
include enough money to test beforehand. Primary responsibility rests with the PI (not the 10).
Becker asked what is the role of OTF and IODP IMI. Janecek queried when this goes back to
SPC for discussion, what is the level of SPC approval for engineering time? Becker
responded that approval was on a case-by-case basis. Janecek — SPC meeting — OTF may
schedule between meetings. What will SPC response be to this? Becker —noted we should
develop policy not procedure. Baldauf noted that EDP started this discussion last week.

I0s will comment quickly (including liability issues) in anticipation of next SPC meeting.
(IO approval is necessary before going to SPC.)

15. SODV Update & SODV Discussions
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STP received four separate presentations from Delaney (PAC Chair) and 3 USIO
guests/liaisons. These presentations provided the background and status of SODV
developments and formed the basis for specialist STP breakout groups the following day
when STP panel members attempted to provide a rapid response to the current proposals.

SODV Presentation 1: Delaney provided an overview of developments concerning the SODV
(appendix 7). This presentation included the following:

Update on U.S. plans (in collaboration with international community) for Phase II of non-riser
drilling ship (JOI Alliance SODV Conversion Project) (Peggy Delaney).

Some highlights:

$115 M total U.S. NSF commitment to conversion and implementation of non-riser drilling
ship.

Contract signed on December 15.

Engineering design phase through April 2006 (based on extensive community input of past 5+
years).

International operations planned to initiate by late summer 2007. Key issues: (1) lengthening
JR hull (ca. 30 ft. gain in length primarily meant to add lab and berth space), (2) seafloor
visualization (including ROV capabilities), (3) drill pipe diameter/logging issues. Heave
compensation and electric wire to be talked about later

STP should provide Delaney with feedback by Feb. 10 (for Feb. 16-17 PAC meeting).
www.joialliance.org/MREFC/

SODV Presentation 2: Baldauf described the SODV Planning Stage (appendix 8):

Some highlights:

Design validation (lab. concept arrangement, SODV science deliverables).

Project scoping capabilities (microbiology, earth sciences [e.g., water samples to complement
coring], visual core description, seafloor visualization, QA/QC, micropaleontology taxa
dictionary).

SODYV scope of work (goals, timelines, organization, project risks).

Goals: provide an affordable riserless research platform, incorporate community input, deliver
vessel by summer 2007.

Review of design teams provided: goals, members, etc.

Mandatory platform requirements; lowest acceptable level defined by previous JR capabilities.
Targeting at least a decade of operation for the Phase II ship.

Engineering design phase (EDP) commenced 15 Dec 2005; will submit RFP to shipyards by
spring 2006: planned 30 ft. extension, capability for larger diameter pipes, >50% increase in
lab stack space, improved vessel stability, increased accommodations from 114 to ~137 (will
enhance outreach capabilities, etc.), new galley, gym, 1 and 2 person staterooms,
environmentally controlled splitting room to support microbiology and hydrate studies,
enhanced lab flexibility, each lab redesigned and scientific equipment updated or replaced
with latest technology, special project demands—e.g., microbiology labs. Accommodation of
laboratory containers, potential for van addition on lab level, soliciting specific input from
this (STP) panel.
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SODV Presentation 3: Blum provided a description of the proposals for delivery of analytical
items (appendix 9):

Science database and sample applications.

Operations database and applications.

Geological descriptions and analysis.

Microscopy and imaging.

Modular core loggers.

Petrophysics and geophysical systems

Analytical chemistry and microbiology

Discussion followed —the need to address microbiology needs were discussed, also relative
merits of XRF and ICP— is one redundant? Castillo asked why both XRF vs ICP AES were
included? Neal stated there is no consensus in the community as to which is better XRF or
ICP AES. Adding XRF we have a redundant instrument. XRF is not as diverse as the ICP
AES. There will be microwaves for digestion. If only one then we need the ICP.

RockEval has been demanded for safety purposes, coulometry requested by community as
preferred inorganic carbon method, radiotracers will be handled in van only (scintillation
counter?). Downhole temperature measurements seemed lacking. Blum stated downhole T &
P analysis is cumbersome at best. Villinger expressed interest for the inclusion of resistivity
capabilities. Lovell expressed surprise that resistivity measurements are not part of laboratory
proposals. Villinger asked why no resistivity? - this is a basic measurement and the
community needs a new resistivity instrument. There was discussion of how many
microcopes would be available? Core loggers are currently multiple and of different ages and
software, but there was significant concern at proposals to build core loggers from scratch
given the widespread acceptance in the community of off-the-shelf solutions. Wilkens asked
about the length of the track, while Lyons queried where radiotracters are going to be in the
lab? Radiotracers are only going to be in a van (not the lab). Kasahara asked about the seismic
data base but this is not part of the scope of this work. Screaton asked about discrete analyzer
for physical properties; freeze drying versus convection oven. Wilkins raised the issue of data
visualization and specifically about the wall image system? Blum indicated the list is more of
criteria, the (Geo)wall system is would be one way to address the criteria. Villinger asked
about downhole tools, where are they? Blum indicated they are in another section, but the
view was that hey fall under QA/QC so they should be there. Chistensen asked how the
databases are going to deal with micropaleontology?

There would be further more detailed discussions of many of these issues in the breakout
groups scheduled for the following day.

Continued stakeholder engagement required: data models and architecture, sample planning
and requests, access. Geological description and analysis

SODV Presentation 4: Houpt provided an overview of LIMS: Laboratory Information
Management System (appendix 10).
What is LIMS?

Broad scope of products. Web based possibilities.

Driving force for LIMS is QA/QC.

Statistical analysis flags issues with data.
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Data from third party tools can be captured at sea.
Can use LIMS to manage workflow

Chemical consumable inventory control

Audit trail

Villinger asked about cost? $200 to $500K, and a question about lab view was raised? The
proposal was to retain labview. Christensen asked if the web goes down, does the system
crash? Houpt answered that no, the system will depend on on-line network.

LIMS Deployment will enable sample tracking, input to QA/QC. It requires Instrument
Interfaces, but will provide document access and control, workflow management, as well as
data analysis and reporting tools, costing and accounting functions. There are obviously
challenges and risks, but this is part of the USIO Implementation Strategy.

16. Executive session: strategic review of STP aims, workflow, and actions

STP moved to executive session with invitees Neal and Gulick, and with Schuffert present. In
executive session the following items were discussed:

SODYV breakout/working groups

Panel expertise

IODP Minimum measurements

Vice Chair

Rotations

SODYV working groups

I. Chemistry (Castillo/Lyons lead; geomicro, hard rock, and sediment/pore water);
II. Description (Christensen lead; sed, tectonics, micropaleo, paleoceanography);
III. Physical Properties Lab (Wilkens lead);

IV. Hydrogeology/hydrogeology/observatories/seafloor visualizations/downhole
measurements (Screaton lead).

STP (panel members and guests/liaisons) will break into working groups tomorrow afternoon

and provide written suggestions on the SODV designs by Wednesday morning.

Panel expertise

Essential to cover full range of expertise, as per dictates of panel mandate (data /information
handling, methods/techniques of measurement, lab design including portable labs, downhole
measurements/experiments, observatories).

Minimum measurements and QA/QC; relation to SODV
Review document provided by Schuffert.

Vice chair nominations
Clive Neal discussed as possible nominee. Issue to be discussed further on Wednesday.

Rotations
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Rotated/rotating off in 2005/2006: Gulick, Lyons, Mandernack, Nanba, Neal, Nanba, Okada,
Sakamoto, Wilkens.

This was followed by a tour of the Kochi Core Store at the end of the first day.

Tuesday 31st January
Note: Mandernack absent in AM due to illness, present for afternoon
Action Items from previous meetings

17. Third Party Tools Policy
Item discussed early on Monday (see above)

18. Downhole Temperature and Pressure Tools

Screaton introduced the Downhole T & P Report circulated prior to the meeting (appendix 11).

Downhole T & P measurements are very important for deep processes, fluid flow, hydrates,
microbiology, and geochemical reactions

The types of tools were outlined, together with temperature QA/QC

Screaton indicated that standard protocols should be developed for all of these tools

Packer tests- require experienced person

Screaton introduced the APC3 tool to determine the in-situ temperature; this was expanded on
by Villinger:

Villinger described the testing and deployment of the new APC3 tool to determine in-situ
temperatures while piston coring. This was a response to an out-of-date existing system.

Only useful in unconsolidated sediments. Test results discussed. All nine deployments were
successful. Andy Fisher is moving forward with purchase of additional electronics for JR.
(Note Villinger raised with the panel a possible conflict of interest given his involvement with
this work).

Discussion followed resulting in a recommendation and action item.

STP Recommendation 0601-08:Temperature and Pressure Tools report
The STP recommends to SPC acceptance of the Temperature and Pressure Tools report and
the report be forwarded to IODP-MI for implementation (see report and extract below™).

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack & Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-08:
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STP Action Item 0507-06: Downhole temperature and pressure tools requested the SciMP
petrophysics working group and 10s complete their report on downhole temperature and
pressure tools. STP reports the state of T & P measurements within IODP and submits a
detailed report (see appendices). As outlined in this report (included in the appendices) STP
recommends:

*  Minimum of once a year calibration of temperature and pressure sensors.

* [Os develop standard deployment protocols, including quality checks such as mudline
temperature checks and comparison of pressure at stops with drillpipe with line depth.

* Technicians should be trained in operation and maintenance of tools, downloading of
data, and processing of the data, and should have specific though not necessarily
exclusive responsibility for downhole T and P tools.

*  One scientist / shift should have specific responsibility though not necessarily exclusive
responsibility for downhole T and P tools (on all expeditions where they will be run), and
one scientist/expedition should be experienced / trained in thermal data collection.

* [nitial Reports should include calibration information, include plots of temperature (or
pressure) versus time for all deployments and describe reasons for any failed deployments
and any QA/QC issues for each run.

* Information that should be archived and accessible online includes: current version of
software plus sample data for each instrument, deployment information, instrument
calibration history and sensor specification, time versus measured temperature and
pressure, and estimated equilibrium value.

STP Action Item 0601-05:

Priority: High

Date: Next meeting

STP will specify guidelines for necessary accuracy and precision for temperature and pressure
measurements through consultation with scientific specialists.

Leads: Kasahara, Villinger, Screaton

STP Action Item 0601-06:

Priority: Low

Date: Next meeting

STP should continue to track developments and tool status on all platforms. As software is
developed for newly developed tools, the IOs should develop standard protocols for
deployment and processing in consultation with tool developers and STP.

Leads: Screaton, Villinger, Wheat

19. IODP Minimum Measurements

At the Bremen meeting STP was asked to produce a document defining a measurements plan.
Generally, this is a set of minimum measurements for safety purposes and operational choices.
Specifically they fall into four categories: safety, minimum, standard, supplemental.

Standard procedures are those that are hoped for if practical.

It was agreed that it was best not to duplicate the listing of individual procedures under both
minimum and standard categories. Also, certain standard procedures may become minimum

as defined by specific project (Expedition) objectives.
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A lengthy discussion ensued about the distinction between minimum and standard procedures.
One approach is to define minimum as an absolute as dictated by (say) ephemeral nature of
properties. Standard is subject to pragmatism. This definition is, however, open to debate.

It was agreed that it is critical to minimize overlap between standard and minimum
procedures.

There was discussion of the difference between measurement and interpretation; synthetic
seismogram construction (for example) was seen as a post-measurement
processing/interpretation and should not be included in minimum measurements. Gulick
noted that the check shot was, however, seen as the measurement enabling this to be done.

Standard versus minimum distinction must also consider relative platform capabilities.
An STP subgroup (Villinger, Basile, and Kasahara, led by Villinger) agreed to revisit

document for reconsideration at this meeting. See item 27.

20. Laser Ablation ICP-MS / Oscillating Plasma

Neal and Sugihara gave presentations (appendix 12) on the Laser Ablation ICP-
MS/Oscilating Plasma.

Tests were planned at sea on Chikyu as follow-up to existing lab work. The relationship to
spot size was explored, including avoidance of inclusions, but the stability on a moving
platform was uncertain. The ICP-MS status on Chikyu is that it is set up for aqueous samples;
the installation of laser system is planned for summer 2006, with a feasibility test planned to
be conducted winter 2006. Neal noted that absolute values require microprobing on shore to
calibrate against Ca.

STP action: Consensus statement expressing STP interest in LA approaches and
highlighting that we look forward to further reports—based on Chikyu tests, etc.

STP Consensus 0601-02: LA-ICP-MS

The STP wishes to thank Clive Neal and Taka Sugihara for their presentations on the prospect
of LA-ICP-MS usage in the SODV and the current status of a similar instrument on the
Chikyu, respectively. STP recognizes that LA-ICP-MS analytical capability is important for
IODP science, but most especially in providing critical (real time) analyses needed to direct
drilling operations.

Priority: High
STP suggests this be forwarded to SPC

Background to STP Consensus 0601-02
See STP Action Item 0507-01

STP Action Item 0601-07:

Priority: Low

Date: Next meeting

STP will closely monitor the progress of Chikyu evaluations of Laser Ablation ICP-MS
capability during sea trials during 2006 as a continuation of Action Item (Kona/Bremen).
Leads: Kuroki (CEDEX), Castillo (STP).
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Background: SciMP Action Item 0502-12 and STP Action Item 0507-01 Laser Ablation ICP-
MS

21. Proposal Review

No proposals for review by STP were received from IODP-MI form SSEP.

22. Report of CLST workshop
Gulick had attended the CLSI workshop at the request of STP, together with Sakamoto and
their report and presentation is attached as appendix 13.

The objectives and challenges were outlined in detail.

STP issues:
a. Panel should maintain contact with industry working group (Sakurai volunteered to be
contact).

b. IODP taskforce or data management group should develop guidelines for composite
depth scales and investigate software implementation.

Depth relationships become complicated in multi-platform environment.

VSP problems in ODP could be improved through help of industry/EDP

QA/QC oversight, aiding in communication on CLSI between industry and academia.
Measurements under pressure.

Involvement of EDP

R ™o a0

STP Recommendation 0601-01: Common Framework for Depth Scales

The STP recommends the [ODP-MI Data Management Group together with the I0s develop
guidelines for a common framework for depth scales and investigate software implementation
across all platforms. STP requests [IODP-MI report back to STP at their next meeting.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack &Yamamoto)
Priority: High

STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-01 :

A critical issue in core-log integration is the question of standardizing depth positioning and
depth accuracy of collected data sets. STP recognizes the need for standard definitions and
processing procedures across all platforms for generating depth scales for the geological and
geophysical aspects of drilling, coring and logging.

Geological measurements, including cores, cuttings, and gas/mud logging operations, must
be calibrated accurately and efficiently. Specifically, conversion of incident time (for mud
logging, cuttings, and gas logging data) and conversion of curation depth (for cores and
samples) must be undertaken to derive accurate and internally consistent depth values.

STP Consensus 0601-03: Open hole VSP — request for EDP advice

STP recognizes that improvements in open hole VSP operations need to be made in IODP.
Specifically, advancements in either receiver technology and/or implementation of downhole
sources should be investigated. STP requests advice from EDP in exploring the state of the art
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in these areas and their applicability to IODP requirements. STP nominates Kasahara-san as a
liaison to EDP for this issue.

Priority: High

STP suggests this be forwarded to SPC

Background to STP Consensus 0601-03

VSPs have been implemented infrequently in ODP and IODP phase I and have met with
limited success. At the international Core-Log-Seismic workshop on October 3-4, 2005, the
participants widely agreed that VSPs are vital to proper core-log-seismic integration and that
the problems encountered by ODP were largely due to the open hole conditions that exist in
non-riser operations. Industry has a long history of successful VSP operations but also
generally has must greater well control. EDP is the perfect group within the SAS to
investigate this issue due to its strong connection with industry. Both improved downhole
receiver technology or even downhole source technology could be considered.

STP Recommendation 0601-04: Seismic sources for IODP Platforms

The STP recommends that seismic sources acquired for IODP platforms be of sufficient
power to reach an appropriate total depth (not hole depth) at all operational water depths and
that operators be appropriately trained in their operation.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack &Yamamoto)
Priority: High

STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-04:
VSP seismic sources used during ODP have proven to be incapable of producing adequate
energy to provide a signal at an appropriate total depth.

23. VpVs measurements

Kasahara and Masuda introduced the issue of measuring Vp and Vs under insitu pressures
(appendix 14). This was considerd to be increasingly important if IODP were likely to drill
deeper holes, specifically through long term use of the CHIKYU platform. Measuring
physical properties under pressure provides more geologically meaningful perspective and
procedures for measuring velocity under pressure were discussed.

In conclusion Vp Vs measurements under pressure are important and measurements can be
done routinely on-shore. Concerns were expressed in discussion regarding feasibility of doing
measurements at sea. Could it be done well, given staffing/expertise issues, were there health
and safety issues, and is it necessary to do at sea? Consensus was that measurements should
be made on shore.

STP Recommendation 0601-03: Vp & Vs at elevated pressures for the Riser Vessel
The STP recommends that an elevated pressure velocity measurement system be established
for the riser drilling ship program.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack & Yamamoto)
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Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-03:

Refer to STP Action Item 0507-05: Vp & Vs measurements. STP recognizes the importance of
velocity measurements on core samples under high pressure. Drilling, core recovery, and
sub-sampling open microcracks and/or pores in core samples that significantly decrease Vp
and Vs. To better match in situ velocity measurements with lithology for improved core-log-
seismic integration,

STP Action Item 0601-02:

Priority: Low

Date: Next meeting

In order to better interpret in situ measurements, it is recognized that laboratory measurements
under in situ temperature and pressure are important. STP should investigate temperature and
pressure controlled physical properties measurements for IODP. For example, Velocity
anisotropy, density, porosity, permeability, electrical resistivity, as well as other
measurements .

Lead: Sakamoto, & Screaton, Kasahara, Wilkens, Ge

24. New Jersey Measurements Plan

Roehl presented the plan (appendix 15) outlining the offshore core flow and with a detailed
discussion of extensive planned analyses. It was noted that temperature measurements (in the
sediments) should be added as minimum requirement.

STP Consensus 0601-05: New Jersey Transect Measurements Plan

STP received and reviewed the initial measurements plan for the New Jersey Transect. STP
thanks the ESO for a thorough plan. Temperature measurements were not included in the
initial plan, but need to be considered as it is an [IODP minimum measurement (note action
item and recommendation above). STP accepts the measurement plan subject to [ODP
minimum measurements being met.

Priority: High
STP suggests this be forwarded to SPC

STP Action Item 0601-01:

Priority: High

Date: Next meeting

ESO will immediately conduct a survey of possible temperature tools for use with a variety of
platforms that may be leased for IODP operations. ESO will immediately notify EDP and
STP about availability for the New Jersey Transect. If no suitable tools exist, specifications
for use during the New Jersey Transect will be forwarded to EDP and STP. Date: asap and
before next meeting.

Lead Roehl (ESO).

STP Recommendation 0601-07: Temperature Measurements for ESO Operations
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The STP recommends that ESO investigates various downhole temperature tools for use on a
range of platforms that are being considered for future charters. If no such tools exist, EDP
should be consulted with a view to having suitable tools fabricated in consultation with
appropriate specialists. ESO should report back to STP at the January 2007 meeting.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack &Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-07:

Formation temperature was identified by STP as an IODP Minimum Measurement, which is
defined as a measurement that shall be conducted in all boreholes and on all cores in I[ODP.
It is not in the initial measurements plan for the “New Jersey Transect” and was not included
in the recent Arctic drilling program. These deficiencies result from an apparent lack of
suitable tools for the various drilling technologies. If tools do not exist with potential lease
options, ESO must notify EDP, who in consultation with STP, should have suitable tools
fabricated. Because the “New Jersey Transect” may be drilled in the summer of 2006, this
process should be expedited to meet the scheduled cruise date.

25. Panel Expertise

STP panel membership needs to cover the IODP minimum and standard measurements,
observatory studies, and data management.

Lovell and Okada undertook to develop a simple spreadsheet to identify gaps and to liaise
with IODP-MI on how rotation of panelists might address these.

STP Consensus 0601-04: STP Panel Expertise

STP recognises the importance of IODP-MI providing appropriate advice to program member
offices in allocating panel members, and in maintaining panel expertise concordant with the
mandate of STP. STP provides a list of appropriate expertise categories to IODP-MI.

Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Consensus 0601-04:

In response to a request from IODP-MI, concurrent with a change in STP’s mandate, STP is
working to provide detailed information on the nature of panel expertise required to meet the
terms of STP mandate. This will be set against existing panel expertise, with the aim of
improving dialogue with lead agencies to ensure STP can deal with a majority of issues
arising under the new mandate.

26. SODYV Reyvisited

Four breakout groups were formed, based on panel members’ expertise. Guests and liaisons
were free to join a specific group or to float between groups.

The goals for the breakout groups were
(1) Comments on proposed lab layout based on designs provided by the USIO/PAC.
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(2) Focused comments on specialized areas represented by group.

(3) Are we integrating disciplines well —workflows, maximizing/optimizing
opportunities?

(4) Are the proposals/expectations realistic?

(5) Are there any additional non-scientific issues?

Panel members were asked to think about their own experiences.
To consider how this compare to shorebased experiences?

Questions to be asked included:

What do you want to achieve at sea?
What are you willing to sacrifice?

What can be achieved in time available?
What are the downstream costs?

What can you do without?

The results of the breakout sessions are provided in a largely unedited presentation (appendix
16). There was not sufficient time to prioritise the views of the different breakout groups,
hence there may appear to be some conflicting statements.

Drill pipe diameter
Higgins gave a presentation explaining a desire to increase the drill pipe diameter to enable
improved and state of the art downhole measurements (logging) (appendix 17).

STP was charged by PAC/SODV with providing feedback on scientific motivation for
selection of larger diameter pipe. The basic argument is that we eventually run the risk of
tools becoming obsolete if industry is not developing or supporting tools for current diameter
pipe. Note that the core size will remain the same. Screaton agreed to prepare a list of the
science drivers behind STP support for larger diameter drill pipe.

STP Recommendation 0601-02: SODV Magnetometer
The STP recommends that the USIO not include an underway magnetometer in the SODV
suite of instrumentation

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack &Yamamoto)
Priority: High
STP suggests this be forwarded to SPC

Background to STP Recommendation 0601-02:
The SODV is first and foremost a drill ship and therefore technical support and upkeep of
underway systems should be minimized.

STP Consensus 0601-01: Larger Drill Pipe Diameter
Consensus Statement: STP strongly supports larger drillpipe diameter on the SODV to allow
new downhole logging tools.

Priority: High
STP suggests this be forwarded to SPC
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Background to STP Consensus 0601-01:
STP received a short presentation from the USIO concerning the implications for downhole
logging of remaining with the ODP drill pipe dimensions. At the start of the ODP the increase
in effort and resources available for downhole logging represented a significant development
beyond the measurements routinely carried out in the DSDP. The constraint provided by the
narrow diameter of the drill pipe during OPD has in recent years, however, restricted the
range of downhole logging tools that can be deployed in open-hole conditions. To take
advantage of the state of the art commercial tools available a larger diameter pipe is
recommended. This would ensure the program is able to make use of the latest technology, to
the benefit of the scientific community at large. New capabilities that are scientifically
exciting include:

- High-resolution, improved coverage, borehole imaging

- Use of NMR logging in open hole conditions

- Formation testing to obtain stress state and hydrologic properties

- Sidewall coring and in-situ fluid sampling.

STP believes that ultimately if the USIO stays with the current diameter, the SODV will
eventually lose current state of the art logging capabilities because tools will no longer be
fully supported.

STP Recommendation 0601-010: Improved seafloor visualization for SODV
The STP recommends the USIO acquires an improved seafloor visualization system for
routine deployment on the SODV.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack & Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI (and be copied to PAC SODV).

Background to STP Recommendation 0601-10:
STP have considered the potential benefits of an ROV for the SODV and in discussions
identified a clear need to improved seafloor visualizations for scientific observations. STP
believes improved seafloor visualization (Better camera system (better lights, pan and tilt,
orientation)) would impact many areas such as:
— locating all sites and geologic context (e.g., in vent/hydrate/fault area)
— addressing issues connected with CORKs:
* are valves open or closed?
* inspection during and post-installation
* Dbetter fishing (dropped equipment, blocked hole, dropped drill string)

Wednesday 1* February

Other Business
27. IODP Measurements — review of status

Villinger introduced a revised document taking account of the need to separate out

measurements to avoid duplication. STP agreed that there should be liaison with EDP
concerning the rig floor instrument measurements. Rig floor information is currently only in
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draft form. Villinger agreed to look into rig instruments and to seek help from EDP.
Minimum requirements apply to all platforms. All standard measurements should be possible
for Chikyu and SODV expeditions.

This list will evolve as the program proceeds and STP will need to review and maintain this
document.

The final post-Kochi IODP Measurements document is attached as appendix 18.

STP Recommendation 0601-06: IODP Measurements

The STP recommends the document IODP Measurements, which was updated at the STP
Kochi meeting and corrected post-meeting, is adopted by all IOs and implemented in the
program.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack &Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-06:

STP Action Item 0507-04: Minimum measurements proposed a set of IODP measurements
across platforms subdivided into different categories, and SPC Consensus 0510-7 on quality
assurance and quality control (QA/QC).. This recommendation derives from that action item
and form efforts by IODP-MI and the 1Os to progress the QA/QC issue. The rig floor
information section is in draft stage and subject to an action item by STP, but this should not
delay acceptance in principal, since the remaining measurements impact the design of the
SODV. All comments regarding IODP Measurements should be forwarded to STP via IODP-
MI.

As part of the IODP Minimum Measurents document STP revisited the issues of QA/QC.
There was a clear need for continuity in QA/QC methods across platform. Where possible
IODP could use the same methods and same instruments, but this will not always be possible.
The importance of rigorous documentation of metadata was emphasized in discussion. The
I0s noted that they are completely sensitive to issues.

One option is a Task Force to provide structure and make funds available for any meetings.
Should consist of IODP-MI, 10s, and STP members. Contrary arguments were presented.
While a Task Force would assist with cross-platform continuity, there was significant
reluctance to embrace this concept..

Three options were proposed:

(1) OA/QC must move forward, and we suggest that IODP-MI deals with it.

(2) QA/QC must move forward, and we let IOs deal with it with community involvement.
(3) QA/QC must move forward, and we recommendation formation of a Task Force to
facilitate this.

If the IOs take lead, the challenge will be to facilitate exchange among the 1Os to avoid
redundancy.
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STP Recommendation 0601-05: QA/QC

The STP recommends that IODP-MI coordinate the QA/QC efforts across all platforms in
cooperation with the IOs and where necessary STP. STP requests a QA/QC plan for the IODP
minimum measurements to be presented by the IOs/IODP-MI at the next STP meeting.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack &Yamamoto)
Priority: High
STP suggests this be forwarded to IODP-MI

Background to STP Recommendation 0601-05:

QA/QC is an important issue, especially given multiple platforms and the desire of scientists
to integrate data acquired by different platforms across the IODP. This recommendation
follows on from previous discussions at SciMP and STP, and provides a route towards
addressing this in a timely manner for phase 2 of IODP.

Revisit item 17. 3™ Party Tools

Peter Blum solicited input from I0s (TAMU, Lamont, ESO responded, nothing yet from
CDEX). Many specific (tracked changes) and general comments were provided.

STP could not approve or reject without CDEX feedback. It was agreed the panel must
continue to process this document away from meeting to get iterative input from CDEX, IOs,
and IODP-MI in time for SPC meeting in March. Wilkens and Villinger agreed to lead this.
“Final” version will be agreed electronically by STP within two weeks and forwarded to
IODP-MI for consideration by SPC.

Blum provided a summary of comments and changes to text from the IOs.
Amplification of responsibilities (money and resource is a big issue)
Tool integration (IO responsibility because they have to make sure of safety)
Data issues (observatories)
Planning requirements (funds must be identified in the planning phase).
IODP MI needs to be in the chain of responsibility and certification approved by IMI
ESO who will arbitrate a deployment?

The final post-Kochi approved 3" Party Tools document submitted to SPC is attached as
appendix 19.

STP Action Item 0601-03:

Priority: High

Date: Next meeting

STP asks Wilkens and Villinger to incorporate suggestions made by the IO’s to the draft third
party tool policy at the Kochi meeting. The edited document will be circulated amongst
CEDEX, IODP-M]I, and the SPC chair for further review before final approval by STP via
email. A final and accepted version shall be submitted to SPC before March 6, 2006.

Leads: Wilkens and Villinger

28. Micropaleontology WG report

Suzuki presented this report (appendix 20) and the recommendations were discussed in detail.
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Much discussion about MRCs (micropaleo reference collection) and interfacing with existing
programs such as Chronos. Questions arose concerning funding and the need for MRC:s to
remain outside IODP but with strong collaborative links. It was agreed that MRCs are
important for next generation of paleontologists and that legacy issues exist.

STP Recommendation 0601-09: Digital taxonomic dictionaries

The STP recommends that IODP-MI coordinate the development of a paleontologic
taxonomic/stratigraphic reference standard, with MRC involvement, to ensure continued
effective use of DSDP-ODP legacy sites, as well as to improve IODP's own paleo data
resolution and reproducibility.

These dictionaries are required across all platforms and should be developed with appropriate
funds provided by IODP-MI to the MRCs. The MRCs, while outside the IODP structure, can
provide significant input to this process, including digital taxonomic dictionaries (DTDs) for
microfossil taxa, linking DSDP-ODP and current taxonomic concepts. This is an important
part of the QA/QC process and the STP is seriously concerned that further delay will
adversely impact IODP science.

Vote: 15 Yes, 0 No, 0 Abstentions, 4 absent (Castillo, Korja, Mandernack &Yamamoto)
Priority: High

This is a response to SPC Consensus 0510-9; STP suggests it be forwarded to SPC &
IODP-MI.

Background to STP Recommendation 0601-09:

STP, and earlier, SciMP, have repeatedly recommended to SPC (in Recommendations 0507-
08) that micropaleontologic data quality needs to be secured by appropriate calibration and
updating of taxonomic and biostratigraphic concepts, and further, that the MRCs should
continue to provide support to IODP as a source of micropaleontologic expertise and
materials. The MRCs, in their July 2005 report — attached as an appendix to the STP Bremen
meeting 0507 - have explicitly offered to provide IODP with input to this development, and
have suggested a reasonable budget (estimated at $60,000 over an initial period of 2 years).
As the MRCs Collections will be used in the development of DTDs, and have as well other
potential uses (see MRC report) we agree that the MRC collections should be completed as
proposed in the MRC report and integrated into the DTD effort. Other proposed uses for
MRC Collections, e.g. for education, will however need to be proposed and approved
separately.

29. Next meeting location and date

Korja offered to host the next meeting in Helsinki, Finland. Possible dates included 26 June
2006 as first choice with other options: 12 June 2006 or 17 July 2006. The first choice
overlapped with proposed dates for the EDP meeting in Germany.

Ge offered to host STP in Beijing in summer 2007 while Wheat offered to host in Monterey
in January 2007.

30. Executive session: revisit strategic review of STP aims, workflow, and actions

30




STP Action Item 0601-04:

Priority: Medium

Date: Next meeting

Postcruise Data.

The STP will explore the potential inclusion of postcruise data by the IO to enhance the value
of the database. A significant impact of database development is efficient data delivery but
STP recognizes that the shipboard data are preliminary and need to be updated through
shorebased studies. The data, such as refined age models, would be treated not as a
replacement, but as a supplement with good metadata and quality control. The emphasis
would be on voluntary acquisition of datasets rather than developing a policy that emphasizes
enforcement.

Leads: Christensen and Suzuki and Ahagon

In considering the discussions on the SODV STP were impressed by the enthusiasm and
energy of the USIO and PAC teams. There were, however, some concerns that the short time
window for implementing changes to the vessel may not allow sufficient time for the
proposed changes to be implemented to enable the first expedition to take place successfully.

STP recognizes the time constraints on the USIO but encourages innovation from the USIO
for establishing the basic (minimum and standard) measurement capability in time for the first

SODV Expedition in 2007.

STP urges the USIO to look to the community for off the shelf solutions where possible to
provide pragmatic and evidence-based solutions that are acceptable to the majority.

There being no further business Okada closed the meeting at 15.30.
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IODP Scientific Technology Panel
2nd Meeting, 30 January - 1 February 2006
Kochi, Japan

FINAL AGENDA

Monday 30" January

08.30

1. Welcome and logistics (Okada)

Introductions of continuing and new members, guests, liaisons (Lovell)
Review and Approval of Agenda (Lovell)

Review and Approval of Minutes from July meeting (Okada)

Conflict of Interest Policy (Lovell)

STP mandate (Lovell)

Brief report from EDP meetings (Lovell and Kasahara)

Brief report from most recent SPC meeting (Okada)

Discussion of status of STP’s previous recommendations and action items, etc.
(Okada/Lovell)

10. MEXT/NSF (no report): IODP-MI (no report)

11. CDEX (TBN)

12. USIO (TBN)

13. ESO (Roehl/Inwood)

14. Report from 10’s for QA/QC issues (Blum/CDEX-TBN)

A PR A AN ol ol

12.30 Lunch
13.30

15. SODV Update:

Delaney: SODV: overview. The PAC perspective

Baldauf: Update of SODV capabilities and status, including the design teams and projects
Blum:

a. ODP measurements requirements and the current results from the science conversion

design team deliberations to SODV systems implementation projects

b. Stakeholder and communications management plans; community expert input throughout
the project cycles.

c. Preliminary scope statements for systems implementation projects
Houpt: LIMS (Laboratory Information Management System)
SODV Discussions

16. (16.30) Executive session: strategic review of STP aims, workflow, and actions



17.00 Tour of Kochi Core Store

Tuesday
08.30

Action Items from previous meetings

17. Third Party Tools Policy (Wilkens)

18.  Downhole Temperature and Pressure Tools (Screaton/Villinger)
19. IODP Minimum Measurements (Miville)

20. Laser Ablation ICP-MS / Oscillating Plasma (CDEX-TBN)
21.  Proposal Review (non expected for Kochi meeting)

22. Report of CLSI workshop (Sakamoto & Gulick)

23. VpVs measurements (Kasahara/Wilkens/Masuda)

24.  New Jersey Measurements Plan (Roehl)

25. Panel Expertise (Lovell/Okada)

12.30 Lunch

13.30

26. SODV Revisited

Wednesday 08.30

Other Business

27. IODP Measurements — review of status
28. Micropaleontology WG report (Suzuki)
29. Next meeting location and date (Lovell)
30. Executive session(?): revisit strategic review of STP aims, workflow, and actions

31. Review of Recommendations, Consensus Statements, and Action Items
(Okada/Lovell)

Lunch:

32. Continue Review of Recommendations, Consensus Statements, and Action Items
(Okada/Lovell)

33. Rotation of panelists (Lovell/Okada)

34. (15.30) Closure (Okada)
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Reports from the last SPG meeting
Kyoto
24-28 October 2005

Makoto

Okada
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Kochi, Japan




4 h

Results from the Bremen STP meeting

Recommendations Gonsensus Statements
0507-01: STP mandate 0507-01: SODV logging REP
0507-02- Gore description WG 0507-02: Modular labs
0507-03: QA/QC 0507-03: I0DP Imaging report

0507-04: Standard referenceon JR  0507-04: Management Forum
0507-05: Observatory Task Force  0507-05: Prioritization for recs.
0507-06: Proposal review 0507-06: Magnetometer tool
0507-07- Microbiology 0507-07- Chair and Vice Chair
0507-08: Micropaleontology

\_ 0607.08:£18 -
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Results from the Bremen STP meeting

Action Items

0507-01: Laser Ablation ICP-MS 0507-08: Third Party Tools policy
0507-02- Proposal Review 0507-03: Oscillating Plasma
0507-03: Panel Expertise 0507-10: US SODV Briefing Book

0507-04: Minimum measurements
0507-05: pV's measurements
0507-06: Downhole T & P tools
0507-07- CLSI workshap

\_
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Recommendations reviewed by SPG

~

Recommendations
0507-0t: STP mandate

0507-05: Observatory Task Force

SPC

0507-06: Proposal review

0507-08: Micropaleontology

— Approved
— Received

. Received
— Approved

—— Received




4 h

Gonsensus reviewed by SPG

Gonsensus Statements

)
0507-04: Management Forum spc | Received
0507-05: Prioritization for recs. — Approved
0507-06: Magnetometer tool — Received
0507-07- Chair and Vice Chair —— Approved

\_ - /




-

Gurrent Status of Action ltems

~

0507-01: Laser Ablation ICP-MS ongoing
0507-02- Proposal Review

0507-03: Panel Expertise ongoing
0507-04: Minimum measurements done
0507-05: VpVs measurements ongoing
0507-06: Downhole T & P tools ongoing
0507-07- CLSI workshop done
0507-08: Third Party Tools policy done
0507-09: Oscillating Plasma ongoing

Kﬂﬁlﬂ-lﬂ: US SODV Briefing Book ongoing




CDEX status report

CDEX/JAMSTEC
Takamitsu SUGIHARA
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Operation Schedule of CHIKYU in
JFY2005

« 29t July: Delivery from ship-yard

Jul |Aug |Sep |Oct |Nov |Dec |Jan |Feb |Mar
Ship Dry dock and
delivery SIT for ship and drilling operation its preparation]
Mraining of
ship operati

] Port call [ Open-ship including small transit
From middle of Sep., System Integration Test (SIT) for ship and drilling

operation have been carried out.




Delivery from ship yard




Laboratory setup schedule

Jul |Aug |Sep |Oct |Nov |Dec |Jan |Feb |Mar
NUr=destrirct _'rydockar)d
S preparation
COre proce
Cori
trair
tnstrgmental

] Port call B Open-ship including small transit

Before coring SIT and training, non-destructive measurement instruments were
set up. Set up of geochemical instruments have been carried out after the coring.
In the coring training, we tested actual performance of our laboratory.




Before coring operation

v' Set up of Non-destructive measurement instruments and core
processing tool.

« Multi Sensor Core Logger (MSCL) for whole-round core (MSCL-W)
« MSCL for split core (MSCL-S)

« MSCL image scanner (MSCL-I)

« MSCL color spectrometer (MSCL-C)

« SQUID magnetometer

« XRFCL

* Moisture and Density (pycnometer and balance)
 Vane share

« GC-Natural Gas Analyzer (GC-NGA)

 CHNS elemental analyzer

« Core Splitter



Laboratory activity in the coring operation
(middle of Nov. to middle of Dec.)

v" Objectives

* To identify problems in work flow of the CHIKYU laboratory area
processing the actual core .

* In order to achieve the above objective, the most standard
measurement settings were used for each instrument based on the
previous experiments and our experiences.

—To obtain a basic information to design a core flow for various
science objectives.

« To evaluate data handling procedure using new database tool (J-
CORES).

 To supply sample to science party if it's possible.



Coring site
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Core flow: Lab. structure

Derrick
/ \ Catwalk

Core Cutting Area

Lab. Roof Deck

For core section processing

For discrete sample processing

Core Processing Deck

Lab. Street Deck

Lab. Management Deck




Core flow: Instruments

Instruments

1 X-CT

2 MSCL-Whole (GRA, Mag-sus Loop, PWV, NCR, NGR)
3 MSCL-Split (GRA, Mag-sus Point, PWV, NCR)

4 MSCL-Image (Digital imaging)

5 MSCL-Color (VIS-color spectrometer, Mag-sus Point)
6 P-MAG (SQUID magnetometer)

7 XRFCL

8 MAD (Pycnometer, balance)

9 Vane Share

10 GC-NGA (Head space sample analysis)
—Geochemistry Lab. on Lab. Street Deck.

Except for XRD, most of the instruments on Core Processing Deck were used.



Core flow on Core Processing Deck

16

Stored in Cold core storage

|
13 15 |Packing into D-tube

XRFCL measurement

12 MAD measurement
SQUID paleomagnetism C: Check on a tracking sheet
1 < (after9, 10,11, 12, 13)
MSCL-C VIS spectroscopy
9 B: Check on a trackin 8 | Sampling
10 /\ Description shest y {vane share)
MSCL-I digital imaging (after 7, 8, 14)
7 | MSCL-S measurement
9 (Scraping) 5
Archive half Splitting Working half
I —
5 (Whole core sampling)
I A: Checkona

4 | MSCL-W measurement
|
3 | Wait till equilibrated with room temperature
[ <
2| X-ray CT measurement

|

1 | Putting of labels and Marking of section ID

Elevator

tracking sheet




Coring operation

Catwalk to Core Cutting Area



Coring operatlon
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Results of coring operation

* We successfully obtained cores of 50 m and 70
m in total length from 2 sites.

* All of core sections were processed mainly
using non-destructive measurement instruments
on Core Processing Deck, and visual core
description and sampling for on-shore studies of
science party were also conducted.

 All of measurement data were successfully
uploaded into J-CORES, and we can browse all

of data using Composite Log Viewer of J-
CORES.



C9002A-H2 ?(' ra;y CT |mage |

1 o 3l 4 5

This core is cut into 1.4 m each section.



XRFCL vs. Natural Gamma Ray Sensor

e K20 wt. %
= total count of Natural gamma-ray

Total count (cps, bcg sbtructed)
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Logging pattern of K20 content measured by XRFCL is well correlated with
that of count rate measured by NGR sensor. Therefore, relative logging
pattern of XRFCL measurements would be useful even if for wetted
samples.



J-CORES
Composite Log Viewer (CLV)
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Composite Log Viewer is an interface to browse the stored data in J-CORES.



Problem

« X-ray CT image data has quite large data
volume (~1.3 GB/1 section) with an unique
data format (DICOM).

—data migration using special software
(e.g., OSILIX and E-FILM) for DICOM
format and Large volume database server
are needed in future operation.



After the coring operation

v’ Start set up of geochemical instruments
* Coulometer

* lon Chromatograph

« HPLC

* ICP-MS

« |ICP-AES

* Rock Eval

« Etc

Experiments using these instruments are ongoing
on the ship now.




Schedule from JFY2006

Mar, 06 ~ May, 06: Dry dock

June, 06: Training operation of the ship

July, 06 ~ Sep. 06: Riser drilling training

Oct, 06 ~ Feb, 07: Training operation of the ship
(including non-Riser drilling training ?)

Spring, 07: Dry dock

Summer, 07: Training operation

Sep, 07 ~: International operation (Nankali
Trough)
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Laboratory SIT:

Core processing operation

« To identify problems in work flow of the CHIKYU
laboratory area processing the actual core .

* |In order to achieve the above objective, the most
standard measurement settings were used for each
Instrument based on the previous experiments and our
experiences.

—T0 obtain a basic information to design a core flow for
various science objectives.

* Therefore, it was not so important that the adopted work
flow became more smooth and efficient one for science
party during this core processing training.



Depth profile for all measurements
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I0DP-USIO Report
for the
Scientific Technology Panel

Kochi, 30 January - 1 February, 2006

IODP-USIO Update, January 30, 2006



Overview

Operations Review: Expeditions 309/312, 311
Operations Preview: Phase 2 Schedule
Selected USIO Activities

USIO Senior Staff Changes

IODP-USIO Update, January 30, 2006



IODP USIO RISERLESS VESSEL SCHEDULE

Cruise Port Dates'? Total Days Days at Sea Co-Chief Alliance
(Origin) (Port/Sea) | (Transit’/Ops*) Scientists Contact(s)
Porcupine Carbonate Mounds | 307 |Dublin 26 April - 31 May 35 (6/29) 19/10 T. Ferdelman TAMU: M. Malone
A. Kano LDEO: T. Williams
Gulf of Mexico Hydrogeology 308 |Mobile 31 May - 10 July 40 (5/35) 11/24 J. Behrmann TAMU: C. John
P. Flemings LDEO: G. Iturrino
Superfast - Spreading Crust 2| 309 |Balboa 10 July - 28 August 49 (5/44) 6/38 D. Teagle TAMU: N. Banened-
S. Umino LDEOQ: F. Einaudi
Cascadia Margin Gas 311 |Balboa 28 August - 28 October® 61 (5/56) 19/37 T. Collett TAMU: M. Malone
Hydrates M. Riedel LDEQ: G. Guerin
Superfast - Spreading Crust 3| 312 |Victoria 28 October - 28 December® 61(5/56) 21/35 ). Alt TAMU: TBN
S. Miyashita LDEQ: TEBN
Demobilization Balboa’ 28 December - 31 January 34 (23/11) 11/0 N/A TAMU: M. Storms
LDEQ: G. Myers
—
Notes:
1 Ship is scheduled to arrive 0600 hr on first day of port call.
2 Initial cruise date reflects first day of port call; ship sails when ready.
3 Transit = Estimated time to/from port to the operating area.
% Ops = Operations (indudes both on-site and between-site time).
5 Scientists scheduled to embark vessel in Astoria on 16 September.
% Scientists scheduled to embark vessel in Balboa on 14 November.
7 Demobilization will occur in Galveston, Texas

25 May 2005



Information by expedition | Expedition info | Home

INTEGRATED OCEAN DRILLING PROGRAM

Expedition 309

Joint science program with Expedition 312

GENERAL INFORMATION LOCATION

Title: Superfast Spreading Rate Crust 2 &0
Sites: 1256

Dates: & July-28 Augqust 2005

Ports: Cristobal, Panama, to Balboa, Panama

Co-chief Scientists: Damon Teagle & Susumu Umino 40"
Staff Scientist: Neil Banerjee

Logging Staff Scientist: Flerence Einaudi

Shipboard Scientific Participants: see (st

20

IODP Exp 309

w
a
Y140 120 100 80’ 80 40

IODP-USIO Update, January 30, 2006



Information by expedition | Expedition info | Home

INTEGRATED OCEAN DRILLING PROGRAM

Expedition 312

Joint science program with Expedition 309

GENERAL INFORMATION LOCATION

Title: Superfast Spreading Rate Crust 3 60
Sites: 1256

Dates: 28 October-28 December 2005

Ports: Victeria, B.C., Canada, to Cristobal, Panama

(scientists embarked in Acapulco, Mexice, on 12 Nov.) "
Co-chief Scientists: Jeffrey C. Alt & Sumio Miyashita

Staff Scientist: Neil Banerjee

Logging Staff Scientist: Marc Reichow

Shipboard Scientific Participants: see | st 20

20

IODP Exp 312
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IODP-USIO Update, January 30, 2006



X309/312: Superfast Crust 2 & 3

e Continuous coring through the volcanic basement
and sheeted dyke complex into the uppermost
plutonic rocks in Hole 1256D

— Deepened Hole 1256D by 252 m to TD of 1507
— Recovery averaged 18%

— Recovery of 3.3 m of gabbro to pegmatitic gabbro from
1411 - 1415 mbsf

— Subsequent cores recovered 13 m of gabbro with 35%
recovery

— Basaltic dykes were recovered above and below gabbroic
unit
— Hole 1256 marks the first time in the history of ocean drilling

that an in-situ section of upper oceanic crust has been
penetrated through lavas, dykes, and into gabbros

IODP-USIO Update, January 30, 2006



X309/312: Superfast Crust 2 & 3

mi5e
-’-
. m
90+ —_ ; -
. Paciic plate !.I 500 kN -
! Nazca plate

Age map of the Cocos plate and corresponding regions of the Pacific plate.
Isochrons at 5 m.y. intervals from magnetic anomaly dating by Cande and Kent (1995).
Selected DSDP and ODP sites that reached basement are indicated.

The wide spacing of 10-20 m.y. isochrons to the south reflects the extremely fast (200-220
mm/y) full spreading rate (modified from Wilson, Teagle, Acton, et al., 2003). FZ = fracture zone.



X309/312: Superfast Crust 2 & 3...

Depth to axial low-velocity zone
plotted against spreading rate
(modified from Purdy et al., 1992;
Carbotte et al., 1997b).

Depth versus rate predictions from two
models of Phipps Morgan and Chen
(1993) are shown, extrapolated
subjectively to 200 mm/y (dashed
lines).

Penetration to date in Holes 504B and
1256D is shown by solid vertical lines.

MAR = Mid-Atlantic Ridge

EPR = East Pacific Rise

JdF = Juan de Fuca Ridge

Lau = Valu Fa Ridge in Lau Basin
CRR = Costa Rica Rift.

Depth to vebcity Irvers bon (km)

-

Site 504 A

Leg 206
Site 1256

JdF

--F"-‘- -

i
-
-

50 100 150
Full spreacing rate (mmiyr)
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X309/312: Superfast Crust 2 & 3...

Days n Hole 12560

Hole 1256D
Q 10 20 30 40 0 i0 20 2D 40
Summary of drilling or
progress in Hole 1256D [ Sedmentary overturden
during 2°°: ------------------------------------
— Leg 206 (black) wo b
— Expedition 309 (red) Leg206
— Expedition 312 (green). 900
Generalized . ¢ paseme
lithostratigraphy is shown € | -
on the left. §- ook Exp. 308
The minimumand [ [ 7~ T TTTTTTTTOR T T T I
maximum predicted target ~ woop | Ok e
depths to gabbros are , DR i ity =
10000 B o o o e e e e e 3y e -
also shown. [ Gabbros IODP
- Maxrmum praddtad daph Exp. 312
1600 | 1o axdad lowvdocty zona
1333-
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X309/312: Superfast Crust 2 & 3...

Boreholes >200 m deep drilled
into in situ ocean crust by
DSDP, ODP, and IODP
compared to Hole 1256D.
Hole 504B is the only other
basement hole to sample a
complete extrusive sequence
and penetrate into the sheeted
dikes.

ODP Hole 735B and IODP
Hole U1309D drilled deeply
into gabbros tectonically
exposed near ridge-transform
intersections on the
Southwest Indian Ridge and
Mid-Atlantic Ridge,

L.p. = lava pond

Inflate = inflated flows

Sheet and mass flows = sheet
and massive flows

T.z. = transition zone,
S. intru. = sheeted intrusives
msb = meters subbasement

IODP-USIO Update, January 30, 2006
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Information by expedition | Expedition info | Home

INTEGRATED OCEAN DRILLING PROGRAM

Expedition 311

GENERAL INFORMATION LOCATION

Title: Cascadia Margin Gas Hydrates
Sites: 1325-1329

Dates: 28 August-28 October 2005 ~
Ports: Balboa, Panama, to Victeria, B.C., Canada R
(scientists embarked in Asteria, Oregon, on 16 Sep.) 5
Co-chief Scientists: Michael Riedel & Tim Collett N

Staff Scientist: Mitch Malone
Logging Staff Scientist: Gilles Guerin

Shipboard Scientific Participants: see |ist 40
20
O I
IODP Exp 311
L’g" A I I
TIHO'W B0t 140" V. 100 B0

IODP-USIO Update, January 30, 2006



J-CORES Testing on X311Transit

August 28 - September 14

USIO offered and hosted tests on the JR to evaluate the readiness of
CDEX’s J-CORES database and software application tools

The event was coordinated by IODP-MI as part of the IODP Data
Management Coordination Group (DMCG) activities
Participants:

— USIO testers: Peter Blum, John Firth, David Fackler, Paul Foster, Jay Miller,
Rakesh Mithal, and technical staff sailing on X311.

— CDEX staff: Shigemi Matsuda, Kyoma Takahashi
— |ODP-MI coordinator: Bernard Miville

Results: IODP-MI summary report and the detailed test reports
prepared by participants are available from the IODP-MI web site:

— http://www.iodp.org/data-management-coordination-task-force/

IODP-USIO Update, January 30, 2006



X311: Cascadia Margin Gas Hydrates

Constrain models for gas
hydrate formation in subduction
Zonhe accretionary prisms
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Gas Hydrates

: Cascadia Margin

X311

Base gas hydrate
layer (BSR)

U1328 U1327

o

awl} Aem om}) spuodasg
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X311: Cascadia Margin Gas Hydrates

23 holes completed w/ 1218 m core recovered with the APC
and XCB (75% recovery) and 2810 m drilled.

Measure While Drilling /Logging While Drilling was successfully
completed in 5 holes prior to coring.
Zero offset VSPs completed in 2 holes.

22 out of 43 successful pressure core deployments (16 PCS, 4
HRC, 2 FPC)

33 temperature tool deployments (APC, APC3, DVTP, DVTPP),
17 good or better quality; heave affected many deployments.
Tested and used prototype APC3 tool.

1.66 days of waiting on weather resulting in ~4 days of lost
time; heave affected tool deployments and wireline logging at
some sites.

Funding (~$500,000) from United States Department of Energy
for 3rd party tools

IODP-USIO Update, January 30, 2006



X311: Cascadia Margin Gas Hydrates
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Gas Hydrates

: Cascadia Margin

X311
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JR Demobilization

Completed Demobilization on January 20
Conversion contract began on January 21
Projected date to complete IODP wrap-up: 26 January.

Contracted a storing facility (Woodstone facilities) for
equipment coming off the JR

— This facility will also be used to set up and test the equipment for
the SODV

IODP-USIO Update, January 30, 2006



Phase 2 Operations Schedule

pedition Name p Port of bml 2 Chlef SI10 Staff
sea map) rigin t Sea antists
Ml Tnm’l

Damobilization for A Cristobal® B9 Dec- 33 (26;‘7) AMU: M, Storms
SODV activities 31 Jan'06 0O: G. Myers
This operations schedule is ONLY a draft issued for planning purposes. An initial schedule will be issusad
once the Scientific Ocean Drilling Vesse| shipyard is determined.
rquatoriel Pacific B147}onolute® [t Augif- 1 (5/56) [16/40 TBN mu: TBN
1 Oct'0? O: TBN
ran“rmsazs 3157Honalule [t Oct- 61 (5/56) li574117  [TBN AMU: TBN
1 Dec'07 0: TBN
PManTroSEIZE TBN IVokohama 1 Dec- 61 (5/56) Dysall TBN AMU: TBN
31 Jan'08 O: TBN
TRN® [BN 31 Jan-  [TBN TBN TBN AMU: TBN
ITBN O: TBN
Juan de Fuca TEN l‘raN l‘rau TBN TBN BN L’mu: T8N
: TBN
TN/ TBN l‘raN |‘I’8N |TBN TBN TBN Emu: T8N
: TBN
Canterbury’ TBN l‘ran Iran r'aw TBN TBN AMU: TBN
O: TBN
Iw.mes Land’ TBN ]TBN [I’BN [ram TBN TBN AMU: TBN
O: TBN
Notes:

1 Ship = scheduled to arrive 0600 hr on first day of port call.

2 Initial cruise date reflects first day of port call; ship sads when ready.

3 Trans = estimated transit time to/from port to the operating area,

* Ops = Operations (incudes both on-ste and between-site time),

5 Demobllization ts scheduled to occur In Galveston, Texas.

b The fourth expedition will be determined in carly 2006. A transit may be required to mave the vessel to the cperating
area for the fourth expedition,

7 The socth through eighth expeditions are place holders to be finalized n 2006.

B The sxth expedition mast bkely will include operations (to be determined) and a transit to pasiton the vessel for the
Wilkes Land expedition during the limited weather window (late Jan to earty Mar),

? The initiad port all for Equatarial Padific will be finakzed once the Scentific Ocean Drilling Vessel shipyard is finalized,
19 The start date |5 tentative and will be finakzed once the Sdentific Ocean Orilling Vessel shipyard Is finalized.

11 The ope=raticnal plan for NanTroSELZE will be determined during December 2005. The final plan could alter the
operational dates,



U.S. SODV Project

Contract signed with ODL in December 2005 for use of the
JOIDES Resolution as the SODV

Selection of downhole logging contractor currently underway

MREFC funds allocated ($15m in 2005; $58m in 2006; $42 in
2007); FY06 and FYO7 funds pending authorization

Delivery of the converted riserless vessel on ~July 14, 2007.

Project status to be presented in separate presentations:

— Project Advisory Committee report (Peggy Delaney)

— Conversion Management/Implementation Team report (Jack
Baldauf)

¢ Includes summary of Science Conversion Design Team (SCDT)
activities
— SCDT members present at this meeting: Clive Neal and Sean
Higgins

— Analytical systems implementation plans (Peter Blum, David

Houpt)

IODP-USIO Update, January 30, 2006



Senior Staff Changes
¢ JOI

— Stu Williams accepted a position as Director of Ocean
Observatories with the ORION Project Office and will phase-
out his role as SODV Project Director

— Bill Ball joined in the position of SODV Project Director

— Kelly Kryc, Assistant Director and USIO co-liaison to STP,
accepted a job with the Washington DC IODP-MI office

— David Divins joined in the position of Associate Director,
Ocean Dirilling Programs

e |DEO

e TAMU

— Angie Miller, Interim Manager for Publications, accepted the
position of Manager of Publications

— Jay Miller was appointed interim Manager of the Tools and
Analytical Services Department

IODP-USIO Update, January 30, 2006
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INTEGRATED OCEAN

Expedition 310, Tahiti Sea Levei *

28th August - 61" September: DP Hunter mobilisation in
Tampa, Florida.

6t September — 4t October: transit to Tahiti
4th. 6th October: Port call at Papeete
6t October: sail for first site at Maraa

16t" November: complete drilling and return to Papeete for
demobilisation

Duration 42 days

Onshore Science Party (Bremen) will begin 13t" March,
maximum duration of 30 days to 15t March

EC@RD

u
| ECORD I
Science Operator



Mobilisation of DP Hunter in Tampa, Florida e‘. IODP
I i

28th August — 6th September
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Expedition # 310 Tahiti Sea-Level
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View from the DP Hunter on site at Maraa
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with liner
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Recovery ' IQDF
Total drilled length 1099.83 m
Total recovered 632.12 m
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Tahiti Sea Level

Total length of hole drilled — 1100 m from 37 holes at 26
sites

Total length of core recovered — 632 m
Recovery 57% ( 70% for last 10 sites)

Use of split steel corer without liner has improved
quality and quantity of recovery

Excellent image logs suggest recovery is
commonly in 90-95% region

Interesting microbiology

INTEGRATED OCEAN



Tahiti Sea Level Expedition (310)

& 1ODP
Borehole Geophysical Logging |

INTEGRATED OCEAN

DAILLING PROGRAM

10 boreholes logged; 66 runs in total

e Optical images (for mm-scale geological description)
® Acoustic images (for cm-scale impedance and mesoscale porosity)

» Spectral gamma logging (for U, Th, K and red algaes)

» Acoustic velocity logging (for Vp and Vs at 10 to 20 kHz)

» Induction resistivity logging (for pore fluid salinity and porosity)

» Hydrochemical borehole fluid logging (with p, T, pH, Eh, SP
and fluid electrical conductivity to identify fluid circulations)

» Hole size (caliper) (for more precise data analyses)

ECERD
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Tahiti Sea Level Expedition (310) e; IODP
Borehole Geophysical Logging |
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Tahiti Sea Level Expedition (310) €= IODP
Borehole Geophysical Logging |
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High resolution (mm-scale) borehole imaging (M023B)
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Massive corals

(C)
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Tahiti Sea Level Expedition (310) I lQQE
Borehole Geophysical Logging
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Minimum
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Onshore Science
Party
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Atlantic City Leg 150X " Leg 174A

Cape May Proposal 564 ATS A 1071 1072 1073
Bass River I\’i/\T-l MAT-2 MAT-3 MAT-5A MAT 6A tx)%
Ancora Leg 174AX % 903
Ocean View MAT-4A | ‘ MAT-7A ‘i;;l‘

o oo X Up Neogen ~\N— —
S D 2 S B [ B el Sl < AT %
B s i T e e o . [
01 M6 m5 s mS5.2 e S50 3 oo ey F
= v s m5.4 = 535 mid ;«md'%.-
RSSO Aoy I =N DN B M0 TG Ehe
R~ - > = VIO S Y A
%. = s N N e :§\\~l P
—t ™ 2 \ - R R = -~
= \\ R o e R \MM NG
SSs =k
< «f & 5
2] —
©
c 1
o
(]
)
%))
. LEGEND
& ® Proposed MAT
\ jslo® ODP 174A
nd 2 ODP 150X
L = @ Exploration
< = @ AMCOR
2 20 = @ ACOW
- Misc. Onshore
» Future
Stone Dome
£OVS i\ ®
o“éﬂ =
= " En370
> e = CHO698
v = Qc270
019° %. S wa009
& 3 :/\/,,/) :t Ew900
—j N ’(A
N [
{
‘l:.{
> .
« J s
N .;l'

»

-740

=

-730

390Ny
-720W

AR
\ [ 4

IODP

INTEGRATED OCEAN
DAILLING PROGRAM

‘' New Jersey Margin



Pz | £ %N
e
[ | DRAILLING PROGRAM

New Jersey Margin

SPC have ruled that 3 holes are necessary to achieve the scientific
goals.

Safety survey conducted by an independent contractor was
presented to EPSP in December. Sites approved subject to
reassessment of one site that has been moved

Tenders sent out to 5 contractors that submitted expressions of
interest via OJEU.

One co-chief appointed (Greg Mountain, USA), who attended
planning meeting in December.
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New Jersey Margin

Call for Applications for Science Party is out.

SOC funding approved, and contract signed;
sufficient for 3 holes as budgeted by ESO.

Uncertainty remains regarding POC funds.
Planning is continuing.
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. New Jersey Margin

Every effort will be made to implement the expedition in
FY06, but this may not be possible for one or more reasons,
including:

Insufficient funds from EMA

No funding from ICDP

Tender costs too high for our budget

Contractual problems or platform availability

LWD availability

Delays of clearances and permits

US Visa delays
These could result in delay until FY07.

EC@RD
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Non-Riser Drilling Vessel
U.S. IODP Platform

INTEGRATED OCEAN
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INTEGRATED OCEAN DRILLING PROGRAM RISERLESS VESSEL

January 2006




Scientific Ocean Drilling Vessel
JOI Alliance SODV Conversion Project

s Major NSF funding

e Major Research Equipment and
Facilities Construction (MREFC)

s Scientific community participation
e USAC nominations

o Expertise balance
» Earth, Oceans, and Life

» Technical and engineering needs
January 2006




SODV Funding
NSF MREFC

FY 2005 $14.88M
FY 2006 $57.92M

FY 2007 $42.20M
SODV TOTAL $115.00M




SODV Budget

Scientific Ocean
Drilling Vessel

(SODV)

$109 M

SODV Science Svsten SODV Health, Safety, Shakeqown Contingency
ST y Conversion & Environment Cruise

WBS 1.1 e s WBS 1.3 WBS 1.4 WBS 1.5 WBS 1.6

$8.4 M e s $78.5M $0.2 M $0 M $5.0 M

January 2006




SODV Scientific Participation
Three Levels

s Oversight

e Independent Oversight
Committee

» Implementation
e Project Advisory Committee

s Science end user
e Conversion Desigh Teams

January 2006




IODP — SODV Organizational Chart Overview
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Oversight and Implementation Committees

PAC I0C

Peggy Delaney Rannie Boyd
Page Chamberlain

Dave Christie

. Ken Miller
Juan Garcia |
Chris House Harold Tobin

Tom Janecek (non-voting) STan Chr‘is'rman

Susan Humphris

January 2006




What Is Happening Now?

s Contract signed December 15

= "Engineering design phase”
through April 2006

e Based on extensive community input
of past 5+ years

e Real-time input
»USAC, key SAS panels January 2006
s Scientific oversight/review structure

January 2006




SODV Conversion Schedule

Engineering Design Phase Dec 05 - Apr 06
Shipyard Solicitation Apr 06 - May 06
Review Shipyard Proposals Jun 06 - Jul 06
Prefab Ship Section Jul 06 - Oct 06
Ship Arrives, Tanks Cleaned Nov 06 - Nov 06
Ship in Drydock Nov 06 - Jan 07
Ship Work Alongside Jan 07 - Jun 07
Dock Trials, Inclining, Completion Jul 07 - Jul O7

Acceptance Verification Cruise ~ Jul 07 - Aug 07
Post Delivery Availability Oct 07 - Oct 07

January 2006




Engineering Design Phase Goals

Ensure structural integrity of vessel (hull, DP
system, and stability)

Major increase in scientific lab space and
flexibility

Improved drilling, coring, sampling operations

Increased shipboard party size
» (114 1o 137)

Major improvements in habitability

Modern health, safety, and environmental
protection

January 2006




The Evolution of Concepts Into Approved Work
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Oversight and Implementation Committees

PAC I0C

Peggy Delaney Rannie Boyd
Page Chamberlain

Dave Christie

. Ken Miller
Juan Garcia |
Chris House Harold Tobin

Tom Janecek (non-voting) STan Chr‘is'rman

Susan Humphris

January 2006




PAC Mandate

= Validate process for SODV
conversion

= Provide “scientific community

voice” during SODV conversion
e Prioritization, decisions, trade-offs

= Engage and inform scientific
community




PAC Outreach

s JODP Town Hall

e December 2005, San Francisco
AGU

s E-mail from PAC Chair

e SPPOC, SPC, and USAC Chairs,
December 2005

s PAC Chair to USAC, EDP, STP
e January 2006




PAC Outreach—What's Coming Up?

s Chris House to present at ASM
meeting

s JOI Town Hall at Ocean Sciences

Meeting
o February 2006

s SPC in March 2006?




PAC Activities

Meeting #1
e Oct. 31-Nov. 1, 2005, Victoria, CA
e Background documents
o Extensive ship tour

e How to carry out mandate
e Mapping of PAC members to CDTs

January 2006




PAC Activities (continued)

Meeting #2
e January 5-6, 2006, College Station
e Preceding EDP Kick-off Meeting
e Updates from CDTs

e Overview of timeline, budget,
change control process

e More documents
o Key issue discussion

January 2006




Key Issues
s Ship Stretch

a Seafloor visualization

= Drill pipe diameter/logging issues




Future PAC Meetings

s Meeting #3
e February 16-17, 2006

N Mee‘ring H4

o Apr'll, 2006
Note: IOC role...




What To Expect for U.S. SODV?

s New nhame for converted vessel
e December 2006

» Ship operations in late 2007!




To Stay Informed..

http://www.joialliance.org/MREFC/

My contact info—
delaney@ucsc.edu
(831) 459 4736




Proposed Stretch

= Remove existing 60 foot hull
section containing lab stack and
in-hull laboratory components and
storage.

s Construct new section including a
30 foot extension.

s Insert the new construction
making the vessel 30 feet longer.
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AREA COMPARISON

JR-STRETCH JR-AS IS
Bridge/Top - 6,073 4,090
Fo'c'sle - 4,830 1915
Main - 2,160 1915
Upper "Tween -1,920 500
Lower 'Tween - 1,920 {0]0]0]
Hold -1,920 2,500

TOTAL-18,823 11,520

Est: ~60% Increase

January 2006




Proposed Vessel Extension

More space w/ improved access and increased flexibility
Improved efficiency with improved in core flow through lab

Integration of living quarters, office space, laboratory work
areas and free time areas

Drill floor and core receiving platform on same level
Loading / Unloading (efficiency/safe zones)
Flexibility in stability improvements

Time Savings in conversion shipyard

Safer storage and handling

Accommodate laboratory containers

January 2006




SCIENTIFIC OCEAN
DRILLING VESSEL (SODV)
UPDATE to STP

January 2006




Issues for STP

* Design validation
— Laboratory “concept” arrangement
— SODV science deliverables

* Project Scoping “capabilities”
— Microbiology
— Earth Sciences
— Visual core description (VCD)
— Seafloor visualization
— QA/QC
— Micropaleontology taxa dictionary
— Other




SODV UPDATE
: SODV Scope of Work

Goals

Timelines

Organization (project, design and expert teams)
Project risks

. Science System Development/Acquisition
System requirements

Source selection (vessel / logging)

Engineering design phase

Platform capabilities

. Science Projects

. Laboratory Information Management
System (LIMS)




SODV Project Goals

e Provide an affordable riserless research
platform that meets the needs of the scientific
community for the duration of IODP

e Incorporate community input into the design
process

e Delivery of the vessel in the summer of 2007




SODV Conversion Schedule

Engineering Design Phase Dec 05 — Apr 06
Shipyard Solicitation Apr 06 — May 06
Review Shipyard Proposals Jun 06 — Jul 06
Prefab Ship Section Jul 06 — Oct 06
Ship Arrives, Tanks Cleaned Nov 06 — Nov 06
Ship in Drydock Nov 06 — Jan 07
Ship Work Alongside Jan 07 — Jun 07
Dock Trials, Inclining, Completion Jul 07 — Jul 07
Acceptance Verification Cruise Jul 07 — Aug 07
Expeditions Aug 07 — Oct 07




|ODP Phase | Demobilization
|dle - Galveston

Mobilization to India
India Operations
Mobilization to China

China Program
Demobilization to Singapore
|dle - Singapore

Mobilize to shipyard

JOIDES Resolution During Hiatus

(fIndian and Chinese Gas Hydrate Programs Materialize)

2006




IODP — SODV Organizational Chart Overview
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SODV Conversion Design Team
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Design Teams

Science Chair: Mitch Malone

Science Community members: Clive Neal, David Smith,
Mark Leckie

Science USIO members: Chris Bennight, John Firth, Sean Higgins,
Chieh Peng, Tom Davies

IT Chair: David Becker
IT Community members: Peter Knoop, Richard Oliver-Goodwin

IT USIO members: Margaret Hastedt, Cesar Flores, Adam Klaus

Vessel Chair: Derryl Schroeder
Vessel Community members: Frank Chuh
Vessel USIO members: Mike Storms, Jay Miller, Gerry lturrino

Facilities Chair: Lisa Crowder

Facilities USIO members: Debbie Partain, Tim Bronk,
Carlos Zarikian, Leslie Peart




Design Teams

Briefing Book is basis of design

Science, Drilling, and Vessel Equipment
Lists

— Designate current equipment as reuse,
replacement, upgrade

— Identify new SODV equipment requirements

Update SODV design requirements

Validate SODV preliminary design




SODV Vessel Design Team

Critical Systems — impact vessel design

Iron Roughneck

Mud Pump System

Guide Horn

Drawworks Motors

Top Drive

Dual Drum Coring Winch
Sonar Dome

Vessel Noise — Marine Life
Vessel Noise — In Port

* Fuel Economy
* Helideck

 Electric Wire Line for Coring




SODV Vessel Design Team

Non critical systems

Magnetic Overprint — BHA

Drill Pipe Radio Frequency ldentification (RFID)
CDEX Changes to ODP Coring Tools
Slick OD Dirill Pipe

Smart Pipe (Telemetry)

Pressure Compensated Bumper Sub
Thru-pipe Camera

Core Orientation & Sonic Core Monitor
ADCB

HRRS

Motorized XCB

Drill-in Casing




SODV IT Design Teams

Critical systems requiring investigation:

Secure physical infrastructure for the machine
and networking rooms

Secure, flexible and expandable networks
(including wireless)

Servers, applications, and operating systems
Database requirements

Visualization environment

Digital media management systems




Support Facilities Design Team

Space Usage

— Library, Offices, Conference/Break Rooms, Lounges,
Accommodations, Storage areas, Repair shop, Theater,
Recreational deck, Out door dining, Gym, toilet facilities,
Mess room, Public phones, TV system/satellite TV

Design Issues
— location, arrangements, space requirements and use,

support requirements (break rooms), sound abatement,
storage requirements, etc.

Services

— lighting, outlets, A/C, exhausts, drinking fountains,
safety, etc.

Equipment

— desks, computers stations, carpet, coffee machines, gas
bottles, reading lamps, towel racks, mirrors




Science Design Team

Reviewed CDC, and community response
to Briefing Book

Reviewed STP IODP measurement
categories and current capabilities

Prioritized >100 proposed SODV projects /
correlated to STP categories and current
capabillities.

Projects released to CMT

|dentified issues requiring additional input
(i.e.VCD, Microbiology, and Visualization)




Science

« SODV project prioritization
— T = Top (deliver by sea trials)

— H = High (important for delivery by sea trials, if
resources are available)

— L = Low (infrastructure by sea trials for future addition
* Actions
— Release to SODV management team

— Hold for additional study
— Remove from list




PRIORITY

OCTOBER

NOVEMBER | DECEMBER

*Two-Tier
Prioritization

PROJECT
Science Applications (excludes instrument control and uploaders)
General
Janus Database Update / Lab Information Management System T
Migrate or Replace Corelog Application 1
Sampling Applications ils
Drilling Operations
Migrate Operations Application T
Drilling Data Database T
Visual Core Description
Visual Core Description Summary Application T
Core Image Viewer T
Core Description Data Visualization T
Smear Slide & Polish TS: Ref Collections T
Visual Core Description Station & Data Entry Application T
Paleontology
Biostratigraphy / Paleontology Application T
Access To Digital Archives (Images and Ref from global databases) T
Stratigraphy Core-Log Integration
Age-depth Modeling T
Stratigraphic Correlation Application Enhancement T
Syn Seismogram T

Core Logging

VIS-WORK |

VIS-WORK
EXPERT | RELEASE

VIS-WORK |

MST-Core Receiving (Whole Round-Unsectioned)

_ N = A -

Outside SODV
2



SODV Expert Teams/Leaders

Chemistry & Microbiology
— Christopher Bennight

Core Description
— John Firth (interim)

Curation & Core Handling
— John Firth

Downhole & Coring
— Kevin Grigar

Information Technology
— Paula Clark
Petrophysics & Imaging
— John Beck (pro tem)
Stratigraphy

— Carlos Alvarez-Zarikian

Underway Science
— Adam Klaus (pro tem)




SODV Project Risks

Availability SODV MREFC funds in
FYOG6/FYQ7

Availability of conversion funds at
commencement of yard work

Avallability of shipyards

Availability of long lead items

Cost increases due to market forces

Length of Engineering Design Phase (4 mo)
Length of Shipyard conversion period
Reduction of scope due to schedule




Systems Requirements

CDC report (Baseline)

Platform Team / Discussion (USIO)
ODP Statistics

Market Surveys

— Engineering equipment

Market assessment

— |dentification of potential vessel
Briefing Book (Community Response)
Development of RFP

Basis of Design Document




Mandatory Platform Requirements

Dynamically positioned drillship

Unrestricted riserless drilling in any of the
worlds oceans and seas

Certified in accordance with Finnish-Swedish
Baltic general ice class of 1B or equivalent

Minimum transit speed of 10 kts.
Capable of continuous wireline coring

Accommodation of an Silkorsky S61-N
helicopter or equivalent

Navigation of the Panama Canal
Passage under the Bridge of Americas




Platform Source Selection

15 Oct 04 RFP issued

10 Dec. Pre-award conference

22 Dec. RFP amended

3 Feb. 05 Initial offer received

10 Feb Commenced proposal

1 April 05 Initial proposal due date amended

25 May 05 Letter to Drilling Contractor requesting

additional information
21 June D.C. response
11 July Initiate discussions w/ D.C.
19 Aug Concluded initial discussions w/ D.C.
6 Sept NSF & TAMREF briefing
10 Sept Commence final contract
15 Oct Letter of intent signed with ODL
15 Dec Contract signed with ODL
6 Jan 06 Initial Engineering Design Meeting




Logging Contractor Selection Schedule

30 Aug 2005
2 Sept
15 Oct
15 Nov
11 Dec
12 Dec

14 Dec
22 Dec
10 Jan 06
~11 Jan
~31 Jan
~15 Feb

NSF Approval of RFP
RFP Issued
Responses received
Selection process initiated
Technical Committee
Business Committee
Advisory Council
Questions to bidder
JOI/NSF briefing
Notification to Selectee
Negotiations complete
Award of contract




Engineering Design Phase

Goals

* Ensured structural integrity of vessel (hull,
DP system, and stability)

Major increase In scientific lab space and
flexibility

Improved drilling, coring, sampling
operations

Increased shipboard party size

Major improvements in habitability

Modern health, safety, and environmental
protection




Conversion Management Team
y: Chris House
s Direct Supervising JOI SODV i
_l;:nplemntatmn | stuwiiams | | Jack Baldauf Juan Garcia
Reporting . | soDV Project| |Peputy Directon
I | Director of Sclence S
Bill Ball : Services David Christie
Associate Director Peggy
of Ocean Drilling Delaney | : P
Programs/SODV PAC age
'\ Committee | Chamberlain
TAMRF VP- Chair
Administrator
Contracting Officer Tom Janecek
Frank Williford
S0DV Project
Bill Lancaster Manager Project Advisory
VP Fiscal | ] | E Committaaj
Stacy Greer William Mills Steve Midgley 5 ~
SUPEW_ISDF of Science Drilling : :
Project Technical Technical Greg Myers
Accounting Coordinator Coordinator Manager of Pam Stambaugh
Engineering LDEO Director
I I and Technical of Contracts
= Services
Jayson Burpee . TB"_' . TBN
Senior Project Design Interface
Accountant Engineer Engineer
; LDEO SODV
Implementation Team
Leslie Seipp Project ¥ i
Administrative Scheduler
Coordinator (Consultant)

TAMU Project Management Office (PMO)

-




Engineering Design Phase

Commenced effort (15 December 05)

SODV and ODL approval of draft space arrangements &
preliminary design drawings

Draft space arrangements to CMT, PAC, Design Teams
Revisions of arrangement (February 06)

Finalization of arrangement drawing set

ABS review and approvals to drawings and studies
Finalization of contract specifications for RFP
Finalization of shipyard work list

Review of RFP package

Submit RFP to Shipyards (Spring 06)




SODV Capability (Draft)

Vessel/Drilling
— 30 ft vessel extension

— Improved vessel stability
— Capability for larger diameter pipe

— Upgrade high pressure mud system to 5,000 psi
working pressure

— >50% increase in Lab stack space

— New vessel name

— Enhanced RIG instrumentation

— New subsea visualization capability

— VSAT system with possible domes fwd and aft

— Improved handling equipment beneath moonpool
— Improved drilling component handling efficiency
— Improved loading/offload logistics




SODV Capability (Draft)

Accommodations

— Increased accommodations (from 114 to ~137)
— 1 and 2 person staterooms

— No more than 4 people share a toilet/shower

— New galley, mess deck and food storage with easier
access for stores loading

— New HVAC system, quieter with individual thermostatic
control of each room

— Separate movie theater, library, card room
— Gym
— Noise Abatement in Quarters and Workspaces

— Upgrade to Communications Package with access to
online reference documents

— Video conferencing capability between shore and vessel

— Increased office and meeting space adjacent to science
areas




SODV Capability (Draft)

Science

— Design considerations will focus on an open floor
plan with sample preparation activities (noise, dust,
and heat) isolated in shared support rooms centrally
located

— Core handling and receiving on same level

— Environmentally controlled splitting room to support
both microbiological and hydrate studies

— Automation of redundant manual tasks of processing
cores and discreet samples

— Closer integration of the downhole laboratory and
core tech shop to support instrumented core barrels
and drilling subs

— Increased office and meeting space adjacent to
science areas




Science Capabilities (Draft)

Science

— Imagining and visualization capabilities

— Dedicated Stratigraphic Correlator’s lab in
core lab

— New science computer system and network

— Each lab redesigned and scientific equipment
updated or replaced with latest technology

— Core wrap system

— Improved resolution and throughput on
analytical track systems

— Space for mission specific container labs




Proposed Vessel Extension

— More space w/ improved access and increased
flexibility

— Improved efficiency with improved in core flow
through lab

— Integration of living quarters, office space, laboratory
work areas and free time areas

— Dirill floor and core receiving platform on same level
— Loading / Unloading (efficiency/safe zones)

— Flexibility in stability improvements

— Time Savings in conversion shipyard

— Safer storage and handling

— Accommodate laboratory containers
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Vessel Drawing




Issues for STP

* Design validation
— Laboratory arrangement “Concept”
— SODV science deliverables

* Project Scoping “capabilities”
— Microbiology
— Earth Sciences
— Visual core description (VCD)
— Seafloor visualization
— QA/QC
— Micropaleontology taxa dictionary
— Other




Draft Prospectus for the Delivery of
Analytical Systems on the SODV

Analytical Services
18 January 2005



Outline

e Qverview of work in planning stage

e Continued engagement of community stakeholders
throughout systems implementation



1

SODV Work Breakdown Structure

SODV-MREFC
Project

Manage SODV Science Systems SODV Conversion Health, Safety, Shakedown Contingency
Project $20m $80m Environment Cruise Fund
1.1 1.2 1.3 1.4 1.5 1.6
| |
Design Science Acquire Science Deploy Science
Systems Systems Systems
1.2.1 1.2.2 1.2.3
| | | | |
Test and Analytical Science Support Network and TAMU'’S Coring Logging
Integration Systems and Computer Systems Services
Facility Recreational Systems 1.2.2.4
1.2.2.1 1.2.2.2 1.2.2.3 1.2.2.4 1.2.2.4 (CAM: Myers)
(CAM: Julson) (CAM: Blum) (CAM: Julson) (CAM: Gates) (CAM: Storms)
Ctrl. Acc. Ctrl. Acc. Ctrl. Acc. Ctrl. Acc. Ctrl. Acc. Ctrl. Acc. Ctrl. Acc. Ctrl. Acc. Ctrl. Acc.
1.2.2.2.1 1.2.2.2.2 1.2. 2 2.3 1.2.2.2.4 1.2.2.2.5 1.2.2.2.6 1.2. 2 2.7 1.2.2.2.8 1.2.2.2.9
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Schedule Constraints

e Control Account Managers (CAM) received planning
authorization in January.

— 9 Control accounts with ~50 work packages for analytical
services

e Control Account Plans (CAP) that will serve as
baselines for performance measurements are due to
the project office by February 15.

e All systems to be delivered for shipping in April/May
2007



Systems Project Groups

Analytical systems projects are presented within the following
groups:

Science Database and Sample Applications

Operations Database and Applications

Geological Descriptions and Analysis

Microscopy and Imaging

Modular Core Loggers

Petrophysical and Geophysical Systems

Analytical Chemistry and Microbiology

NOoO oA LD

This grouping is based on:

— type of user/operator expertise requirements
— hardware, software, or design commonalities
— shared infrastructure

Some deliverables are still being discussed and/or prioritized
by the Science Conversion Design Team, Project Advisory
Committee, or the Project Management Office.



1. Science Database & Sample Applications

Analytical
Systems
Science Database Operations Geological Microscopy Modular Petrophysical and Analytical Chemistry
and Sample Database and Descriptions and Core Geophysical & Microbiology
Applications Applications and Analysis Imaging Loggers Systems Systems
1. SODV Database and
Data management Control Account
Applications
LIMS Infrastructure LIMS Sample Request Sample Document Web
Procurement Blueprint Implementation Management Planning Access Services

Sampling (

inc. “Corelog”)

Sample

Reporting

Equipment

Configuration

Analytical Workflow

Measureme

nts Framework

Data Migration




Science Database & Sample Applications...

e Group characteristics

Address data management issues

Construct and support more generic and extensible data model

Implement a new QA/QC infrastructure to support science
requirements

Implement tools for more versatile and user-friendly data access
Provide all sample data and sampling functionalities
Includes an improved scheme for depth calculation



Web Reports
(Visualization II)

|

T

Publications
(Visualization 1V)
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Search, Query
Transfer

Data Analysis JJ
(Visualization lll)

Revised
Janus

LIMS

Data Upload, QA/QC
A

Data Capture
(Visualization 1)

Science Database & Sample Applications...

CDEX

SMCS

o)

ESO

New applications using LIMS tool box
New applications using LabView tool box

New applications using TBD tool box



Science Database & Sample Applications...

e |IMS Procurement

— Select and acquire a LIMS tool box that can be leveraged to the greatest
extend possible in building a sample-based data model, data entry and
data upload applications, and data retrieval.

— Completion of this work package is critical to the other components in this
group

— Requirements include:

e Sample tracking/chain of custody

e |aboratory test processing

¢ |nstrument interface and data capture
e QA/QC management

¢ Maintenance and calibration tracking
e Data reduction

e General laboratory reporting

e Data export and import

e |aboratory inventory control

e Audit trail

e (Cost accounting

¢ Training and validation management

— RFQ issued in mid January to 7 potential bidders
— Procurement scheduled for early March



Science Database & Sample Applications...

e |nfrastructure Blueprint
— Implement a more generic sample-based data model

Comply with fundamental structure of any LIMS

Allows for straightforward implementation of International Geoscience
Sample Number (IGSN) and/or other standard sample IDs

Implement “sample type” to generalize and make extensible the
concept of “sample”

Give each physical sub-sample a unique identity and a user-defined
name

— (e.qg., three section identities for whole-round, archive-half,
working-half sections)

Ensure successful data searches in cases where holes are revisited
during multiple expeditions

Each sample type has a rigorously defined set of dimensional and
other metadata

Implement a geographic coordinate system to locate reference points
in subsamples relative to reference points in parent samples



Science Database & Sample Applications...

— Implement sample depth

e Each sample has reference depth that is part of the sample identity and does not
need to be calculated on the fly with our applications

¢ Track the sample interval relative to a growing core, whole-round core section,
and split core sections as they are measured at successive station

— Ensures that all material and measurements are always registered and
reported

— Allows for depth normalization that prevents artificial “stratigraphic
inversions”
— Measurement data framework
¢ Allow “measurements on measurements”
— Descriptions made from images rather than the physical sample

— Data reductions and interpretations made based on data and stored as
such in the database

e Sample - measurement relationship is many-to-many to accommodate unusual
workflows established by scientists, such as performing a measurement on a
collection/mixture of samples

— RFQ for external review of the data model is in preparation; review to occur
in February



Science Database & Sample Applications...

Current Janus Model
(With Necessary Additions)

> Expedition —» Metadata
Site —» Metadata
Proposed Model
(Includes All Current Janus Data
\ 4 Data
Hole <: =
ata
Metadata
L Samples
Metadata
\ 4 Data
Core <:
M
etadata Data
LMeasurements <:
h 4 Data Metadata
Subsection ] Section
Metadata
Sample Code v Data
Sample <:
Sample Code Metadata
Lab
v Data
Sub-sample <:
Metadata




Science Database & Sample Applications...

Metadata <

P Measurements
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Science Database & Sample Applications...

LIMS Implementation
— Sampling applications
¢ Includes replacement of current Corelog & Sampling data capture applications

¢ Includes capture of sub-sampling data at measurement stations such as MAD
plugs, core catcher size fractionation, thin section generation, etc.

— Sample reporting
¢ Flexible sample queries, also web based

e Data reporting tools that can also be used for analytical data and include basic
analytical functions and graphics

— Equipment configuration and maintenance

e Provide configuration records for each analytical system that can be queried with
any data set

¢ |nstrument maintenance, preventative, troubleshooting
— Analytical workflow

e Generic expedition workflow that can be configured for specific expedition
requirements

— Measurements Framework

e Build the framework that will allow addition of measurement-specific data tables
as needed

e (Collection and reporting of calibration, calibration verification, and other QC
information for all analytical systems

— Data Migration from Janus tables



Science Database & Sample Applications...

e Sample request management

— This is the USIO, platform-specific sample request tool (as
opposed to central IODP system)

— This may or may not be similar to the IODP central sample request
capability, depending how that project will proceed

— Allows shipboard curators to receive, log, and process relevant
sample requests submitted to ship or shore

Sample planning

— This new capability will allow expedition managers and curators
compile sampling plans and request and generate detailed
sampling lists using material inventory information from the
database

— Particularly useful for managing sampling parties where tens of
thousands of sample are taken within a few days

— Given that this is a new initiative it may be of lower priority and be
completed during FY08.



Science Database & Sample Applications...

e Document access
— Could be implemented using LIMS tools (or not)
— At a minimum, provide easy access to relevant systems

documentation, SOPs, “cookbooks”, etc., from any workstation
e \Web services

— A “data extractor” will allow fast and secure data access over the
internet without direct access to the database

—  Will ultimately be established for all data



2. Operations Database and Applications

Analytical
Systems
| | | | | | |
Science Database Operations Geological Microscopy Modular Petrophysical and Analytical Chemistry
and Sample Database and Descriptions and Core Geophysical & Microbiology
Applications Applications and Analysis Imaging Loggers Systems Systems
2. Curation and
Drilling Operations
RIS Procurement Operations Data RIS Data Operations Navigation Data

Liaison

Model

Integration

Information Capture

Integration




Operations Database and Applications...

e Group Characteristics

— Time-based information about operational events and activities,
including drilling and other hole-completion data.

— Requires close cooperation with engineers in operational (SCIOPS)
and development (TAS) groups as well as key personnel from the
drilling subcontractor

— Depends significantly on the selection of a rig-instrumentation
system (RIS); detailed planning will not begin until the RIS is
selected



Operations Database and Applications...

RIS Procurement Liaison

— Assist in the selection of an RIS with overall data management
requirements in mind

Operations Data Model
— Dependent on RIS selection and capability
— Workflow analysis with operations staff

RIS Integration

— Capture data associated with hole completion and installations and
collected with a new RIS

— Make data available to scientists in relation to core samples and downhole
measurements

Operations Information Capture

— Includes migration and extension of current Operations Application
¢ cruise data and metadata;
e port activities
¢ materials used
e routine reports

Navigation Data Integration
— Access to raw data
— Reduced data for hole location



3. Geological Descriptions and Analysis

Analytical
Systems
| | | | | | |
Science Database Operations Geological Microscopy Modular Petrophysical and Analytical Chemistry
and Sample Database and Descriptions and Core Geophysical & Microbiology
Applications Applications and Analysis Imaging Loggers Systems Systems
3. Geological Descriptions
and Analysis
Visual Descriptions Stratigraphic Age-Depth Downhole T-p Synthetic Data
and Interpretations Correlation Integration Modeling Modeling and Analysis Seismograms Visualization

Lithology
application

Paleontology
application

Structural
application




Geological Descriptions and Analysis...

¢ Group characteristics

Applications used by expert users to enter qualified
information into the database and/or process data using
expert analytical procedures and algorithms.

Working with images

Integrated visualization of the respective data types as well
as other data is an essential part of these analytical
systems.

Significant planning with broad stakeholder engagement is
required

These are service areas in which the ODP and early IODP
have been less successful and a high risk remains to
successful project completion



Geological Descriptions and Analysis...

¢ Visual Descriptions and Interpretations

Capture, store, and retrieve visual descriptions of recovered sample
material and interpretations based on the data

e “Sample” refers to hole, core, core section, plug, thin section, smear, isolated
specimens, etc.

¢ Includes data from all geological disciplines, including sedimentology, petrology,
structural geology, paleontology, magnetostratigraphy, etc.
Database:
e Establish a data model that allows for effective global searches independent of a
particular classification scheme or nomenclature.
Data Entry:

e Provide tools to capture and store information for a sample or a location within a
sample

¢ |Integrate with image capture (see Core Loggers and Microscopy & Imaging) and
capture of image descriptions

¢ Allow tabular recording of occurrence and abundance of specific components,
features, properties, taxa, etc.

e Support the creation and storage of summary descriptions, such as lithologic
hole summaries

e Observations of sample disturbance features
Reference information

e Taxonomy/classification dictionaries

¢ Digital reference collections



Geological Descriptions and Analysis...

e Stratigraphic Correlation Integration

— Assumption:

e the latest Splicer/Sagan versions will be used for hole-to-hole and
core-log correlation/integration, using correlative signals or
observations on recovered samples

— Integration:

¢ Provide the correlation tools with the appropriate data

e (Capture the correlation tool output and store it in the database

e Write the appropriate depth shifts to all relevant samples

¢ Provide data reports with the user-selected depth type



Geological Descriptions and Analysis...

e Age-Depth modeling
— Modeling application

e Creates age-depth maps for a hole or at a site using stratigraphic data
retrieved from data base, such as age-depth control points from
paleontology, magnetostratigraphy, tephra-chronology, etc.

e Support use of stratigraphic information acquired as part of a different
project that can be correlated to the drill cores, such as radiometric
dates, Marine Isotope Stratigraphies, etc.

e Support multiple curve fit models and constraints from which the user
can select the appropriate one

— Age-depth model storage and age reporting
e Store age-depth maps in science database along with metadata such
as model creator, depth scale used, modeling parameters, etc.
e Support multiple age-depth models for each hole or site
e Support use of any of the existing depth types for modeling

e Create the necessary database structure and functions to allow
retrieval of all data relative to age based on a selected age-depth
model

— Implementation strategy

e Explore the possibility to start out with the CHRONOS Java application
for age-depth modeling



Geological Descriptions and Analysis...

e Downhole T and p Modeling and Analysis

— Create application to reduce instrumental data sets using well-
defined geophysical models and expert knowledge

e T and p time series collected with downhole tools such as the APCT,
APCTS3, DVTP, DVTPP

e Replace current TFIT application with a more user-friendly
application using better numeric analysis and running on a current
operating system.

— Store resulting equilibrium temperatures and pressures, along with
metadata, in science database

— Add functions to integrate thermal conductivity results and
calculate heatflow as a routine analysis on each expedition
e Synthetic Seismograms

— User-friendly application for creating synthetic seismograms
— Store results with metadata in science database



Geological Descriptions and Analysis...

e Data Visualization

— Provide a data visualization environment that can be customized
for the broad range of data types that users want to display
together:

Core logging

Downhole logging

Images

Analytical chemistry and petrophysical data

Scriptable/customized graphic representation of any type, such as
graphic lithology, symbols, histograms, etc.

Text with depth/age tags

— Support IODP standard templates for routine displays as well as
user-customizable layouts and data type selection

— Support publication-ready graphics

— Rendering of large data sets must be reasonably fast to be useful
for general data review throughout the shipboard work flow



4. Microscopy and Imaging

Analytical
Systems
| | | | | | |
Science Database Operations Geological Microscopy Modular Petrophysical and Analytical Chemistry
and Sample Database and Descriptions and Core Geophysical & Microbiology
Applications Applications and Analysis Imaging Loggers Systems Systems
11. Microscopy
Systems
Procure Procure Digital Camera Control &

Microscopes

Peterographic
Microscopes

Stereo-
microscopes

Microbio
microscopes

Cameras

Metadata Capture




Microscopy and Imaging...

Group Characteristic
— Support functions for Geological Descriptions (and microbiology)
— Off-the-shelf instrumentation for which integration effort required

— Applications to capture image data files and add metadata, and
interface with a Digital Media Management System (a ITDS project)

Procure Microscopes
— Replace or add up to eight petrographic microscopes
— Replace or add up to four stereo-microscopes
— (?) Add microscopes with epifluorescence?
— (?) Cathodoluminiscence X-ray Spectrometer
— (?) Confocal Laser Macroscope/Microscope

Camera Control and Metadata Capture

— Image capture for all scopes; direct capture of microscope/camera
metadata

— Interface for users to enter metadata (source description, user
name, etc.)



5. Modular Core Loggers

Move Sensor

Whole Core Section
Move Sample

Whole Core Section
Move Sensor

Split Core Section
Move Sensor

Split Core Section
Move Sample

Loop

Analytical
Systems
Science Database Operations Geological Microscopy Modular Petrophysical and Analytical Chemistry
and Sample Database and Descriptions and Core Geophysical & Microbiology
Applications Applications and Analysis Imaging Loggers Systems Systems
|
| |
4. Core Loggers and 9. X-Ray CT and XRF
Core Imagers Scanning System
|
| |
Build Modular Core Procure & Integrate
Loggers Logger Instruments
Whole Core Magnetic Susceptibility Acoustic Velocity, Logging

and Plugs

Magnetic Susceptibility
Contact

Natural Gamma Ray
Multisensor

Thermal Imaging

Gamma Ray Attenuation

Visual Light Line Scanners [—

X-ray Imaging

Reflectance Spectroscopy [—

XRF Scanner (?) —

X-Ray CT Scanner (?) —




Modular Core Loggers...

e Group characteristics

— Automated measurement machines for whole-round or half-round
cores of sediments and rocks, configured with single or multiple
instruments

— Maintainability and user-friendliness are of great importance given
the number of core loggers to be operated on every expedition

— Workflow considerations are extremely important for scientific data
quality and quantity in a situation of limited measurement time



Modular Core Loggers...

Whole Round Core/Core Section

Whole-core logger (core
receiving platform)

Split Core Section

Digital imaging system
(archive half logger)
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Thermal imaging

Whole-round
multisensor track
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Archive-half multis
track

ensor

Gamma ray attenuation

Magnetic susceptibility

P-wave logger

Reflectance spectroscopy

Magnetic susceptibility

Y vy

Natural gamma ray

Magnetic susceptibility

core logger

Working-half

multisensor track

IR

Magnetic susceptibility

DMT logger

P-wave sensor 1

P-wave sensor 2

P-wave sensor 3

Yy v v v

Automated Vane Shear

IR

Digital camera

Superconducting

magnetometer

rock

-

Color line scan camera




Modular Core Loggers...

Core Laboratory

Modular Core Logger

Existing capability, minor to moderate effort required

Existing capability, moderate to major effort required

New capability, moderate to major effort required

)

'

}

'

Core (unsec.) sample Tvpes Core Section Core Section Cubes &

Whole-Round pie 1yp Whole-round Split U-Channels
+ + Core + + + + l
Move Sample Move Sensor logger Move Sample Move Sensor Move Sensor Move Sample Move Sample
| | types | and Core
MSL XRCT Tl %’ MSL NGR XRCT LSI LSI CR PWS XRF SRM SRMs
P GRA IR AVS _ _
S

2o & | PWL MSpP g3 g8
= - - o)~ (o) - v o D
o ] ] c v e U = €0 € o
=0 Vo S o 5 = D oo o S - S 4
a_ > O (o) e [ > = O % g D (=2 E ‘6 E )} c O = )
S R T O oo g > o c9 £ o s s 9 g 2o g5
[l I g - 2> x = © o = oo SO 385 a S o= oQ
49 x< 2 - g R e S % Q 29 = o T 9 @
5 -9 v 0o o | €0 g [ Jpr Lo s oc b -
A 5 S < O v g 2 x 5 S5 =g L £5 oo 2 a ==
[S= gV = < € c = 39 c 5 =5 S5 == X o ~ 3
S S g S5 =) < O o] 3 = S = s 0 T O U= v £
v o c L= S5 = o (S8 +} =0 Z o o ca Sw

< =1 <5 S O 9] wn o w9 <] = >0 W [~4

= < = c & O e 5 et < c

| =} o == = o Q = =

= —g 2 v E I < 8 o —-a =i WV xXwn ] s

= Q ©° 3 z3 I~ i 7z owv > 5 S

< a o o | L o ° ©

= = o o [0} o [r= = c c

| | = = ] i o o

< < 2 = o > o I

o o ; = o [7) [

< < o g Q Q

=)

= = 8 a ")



Modular Core Loggers...

e Build Modular Core Loggers

— Design all loggers “top-down” to maximize common software
architecture and hardware components to greatest extent possible
— Meet core logging requirements for different types of samples
¢ 10-m long whole-round cores
1.5-m long whole-round sections
1.5-m long split sections
Other samples such as U-channels or cubes

Optimize logging quality by either moving the sample or moving the
sensor

— Provide for all core logging needs using a common software
architecture and common motion control and other components to
the greatest extent possible.

¢ maintainability and extensibility into the next several years
¢ Provide for cost-effective development and operation

¢ Provide flexibility in configuring the loggers for expedition-specific
needs



Modular Core Loggers...

e Status
— Preliminary designs have been created
— Market research has been conducted for most sensor updates/additions
— Vendors for motion control solutions have been interviewed and soft
quotes obtained




Modular Core Loggers...

e Procure and Integrate Logger Instruments
— Replace current instrumentation with latest technology
upgrades for better data and faster logging
e Cameras
¢ Reflectance spectroscopy
¢ Natural gamma ray
e Magnetic susceptibility?
— Add new capabilities
e XRF?
e X-ray CT?
e X-ray imaging?
— Configure and integrate sensors with loggers
e Define data output parameters, including QA/QC

e Configure user interface and establish optimum set of
measurement parameters (measurement time and spatial
resolution) needed to achieve scientific objectives



6. Petrophysical and Geophysical Systems

Analytical
Systems
Science Database Operations Geological Microscopy Modular Petrophysical and Analytical Chemistry
and Sample Database and Descriptions and Core Geophysical & Microbiology
Applications Applications and Analysis Imaging Loggers Systems Systems
8. Magnetics and
Physical Properties
Laboratory
Moisture Superconducting Thermal Kappabridge Thermal Core Particle Size
and Density Magnetometer and DC Susceptibility Conductivity Orientation Analysis
Upgrade Upgrade Demagnetizer Meter
] Mass
Measurement
L Volume
Measurement




Petrophysical and Geophysical Systems...

¢ Group characteristics
— All petrophysical instruments that are not core loggers
— Off-the-shelf, custom built, or customized

— Some new analytical capabilities that require significant
research/input before implementation can proceed



Petrophysical and Geophysical Systems...

¢ Moisture and Density system upgrade

— Shipboard analytical balances

¢ |Implement state-of-the art, commercial balances that users are
confident in

e (Clarify and standardize algorithms and statistics used to compensate
for the ship’s motion using a reference measurement

e For medium-precision and wide-range measurements, Analytical
Services purchased and tested a pair of Mettler-Toledo balances in
2005

— Balances are designed to compensate for vibration and shocks

— Test results indicate superior performance compare to ScienTech
balances used previously

e For high-precision, low-range measurements, the current Cahn
balances will be retained.

— Software will be upgraded

— Helium pycnometer replacement:
e Support simultaneous measurements in multiple cells

e Full computer control to monitor measurement process and gather
QA/QC information

e Better mechanism for sealing measurements cells (than current
threaded caps)



Petrophysical and Geophysical Systems...

Superconducting Magnetometer Upgrade
— He-free cooling system is available now
— Feasibility and cost-effectiveness to be assessed - decision pending

Thermal and DC demagnetizers
— Upgrade/add

Kappabridge susceptibility meter
— Recently purchase latest model
— Needs to be integrated

Thermal conductivity
— Replace old system running on DOS
— Several systems on the market to evaluate

Core orientation
— Replace Tensor tool
— Modern instruments available off-the shelf

Particle size analysis
— Need better definition from community
— Many techniques exist but no standard
— Sample preparation methodology is the critical issue



7. Analytical Chemistry and Microbiology

Analytical
Systems
Science Database Operations Geological Microscopy Modular Petrophysical and Analytical Chemistry
and Sample Database and Descriptions and Core Geophysical & Microbiology
Applications Applications and Analysis Imaging Loggers Systems Systems
|
5. Carbon, Carbonate, and 6. Elemental, XRD, and 7. Microbiology Analysis
Gas Analysis Pore Water Analysis
— CHNS Analyzer — ICP-MS
— RockEval Laser Ablation System

TOC-Analyzer

Coulometer

Solvent Extractor

“GC3” Hydrocarbon
Analyzer

Natural Gas Analyzer

“GC2” PFC Analyzer

GC-MSD

ICP-AES

Wavelength Dispersive
XRF

X-ray Diffraction

Auto Diluters

Discrete Analyzer

lon Chromatograph

Auto-Titrators




Analytical Chemistry and Microbiology...

e Group characteristics

Analytical systems that are widely used and can be purchased off
the shelf

Purchase new, replace current, upgrade/repair current, or keep old
system

Require integration for the purpose of QA/QC, storing data in the
database, data retrieval via user-friendly queries, technician
training, etc.

Integration will be decisively more feature-rich and faster if a
commercial LIMS is used



Analytical Chemistry and Microbiology...

CHNS Analyzer

— Replace; more sensitivity and faster throughput offered by modern
systems

RockEval
— Replace; old system not supported anymore

TOC Analyzer
— Keep; integrate with LIMS

Coulometer
— Assess new systems (incl. the one on Chikyu) and decide if
replacement is warranted
Solvent Extraction System
— New; similar to the one on the Chikyu



Analytical Chemistry and Microbiology...

“GC3” Hydrocarbon Analyzer
— Keep; integrate with LIMS
— Some methods development and/or retrofitting

Natural Gas Analyzer
— Repair work on valves for wear that occurred in Phase 1

“GC2” Perfluorocarbon Tracer Analyzer
— Replace with more modern system

GC-Mass-Selective Detector
— Keep; integrate with LIMS

— Methods development in conjunction with solvent extraction
system



Analytical Chemistry and Microbiology...

ICP-MS
— New; significant enhancement of analytical capabilities

Laser Ablation
— Awaiting operational results from Chikyu for assessment

ICP-AES
— Replace with simultaneous or semi-simultaneous detector system
— Better resolution and faster throughput

Wavelength-dispersive XRF
— New; significant enhancement of analytical capabilities

X-ray Diffraction
— Replace with modern system



Analytical Chemistry and Microbiology...

Autodiluters
— Add modern equipment

Discrete Analyzer
— New; automated analysis of pore water constituents

lon Chromatograph
— Replace with modern system for more throughput and lower
maintenance - or repair old system
Autotitrators
— Procure modern, flexible system
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Continued Stakeholder Engagement

e Science Conversion Design Team will complete its planning input
activity in February/March

— Output: prioritized list of recommended analytical capabilities and
infrastructure

e SODV project managers prepare initial implementation plan (control
account plans) by mid-February
— Project managers commit to scope, cost, and schedule for deliverables
— For many projects, the initial work packages consist of planning activities
that will extend into early summer
e Science Database and Sampling Applications
e Operations Database and Applications
e Geological Descriptions and Analysis
e Core Loggers
— This provides an opportunity for expert stakeholders to help define the
detailed requirements, and even help define solutions for some of the
projects

e Further input from community stakeholders must be managed such
that it can occur effectively and within the time frame of the projects



Continued Stakeholder Engagement...
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Continued Stakeholder Engagement...

e Proposed mechanism for involving community experts and
|ODP staff in the project scope management:
— Establish master list of stakeholders including
e Scientists with known expertise from the ODP/IODP staffing list
e |ODP-MI and IO staff
e STP members
e QOthers as recommended by above stakeholders

— ldentify individuals as belonging to one or more expert groups

— Post key project documents on USIO web site for stakeholder
review

— Distribute email to solicit reviews of key project documents

e Suggestions?
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LVISTEeaturesranei=unetiopaiiby:

¢ Sample tracking

s QuaAlIty: asstiFance/qualityscontro]

¢ Instrument mterfacing andraatarcCaptiine
¢+ DocUment access anel Contro)

s Workilow manadement/schedtling
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s Instrument calibration: and maintENaNECE
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SamplENECnNg
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SamplENECnNg

The word “sample” here is
defined as any material,
whether it is analyzed or
not. A sample might be a
core, a core section, a
chemistry split, or even
the borehole itself.

=8
{ s ]
[ 1]
e
==
s
=»
L d<
L]
el
¥
LI
=T
=
ua
s
| 22 )
=1
L]
L2l
=3
[ e
Lad
L2
=3
"2
Ll
=

e e

Copyright Perkin-Elmer, Inc.

e
v I | 58 T ] N T I (.
N 00 ) L (9T R (—
A 1w

== |° =




SamplENECnNg

O Waailleel ELS e wlplel of fesali wWen‘t siddrass gl of
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AUMBER el them aamlrapiy  EeEXaimple:

o [he creation/management offarscientistnaiferdatabase
o [he assignment oii scientist: (anad techniciamn) relEs
o [he trackingl off core samples and subsamples:

s [hus, much off the USIO applicationrdevelopment
sUrreunding internalr curationrand sampling

applications wWillfse" expedited considerabiyiByAthHE
Implementation o a LiMS:




Quality Asstrance/@ualiyAConiio)

s QA/QC URctionAlity ISFrop St and
extensive inta LCiMS ancdiincludes:

o Analytical batching

o QA/QC controlfcharting

o lifaceabiliity, BlF Standards
o lifaceabiliity, ofF daita

o Staliif proficiency, tracking
o Stafiif trainingl tracking
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Planks).

¢ Batchingl Iis done to efficiently asseclate
markers with' a group off samples in
Instamnces when it is infeasible te replicate
and/or fertify: every: sample:
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— Cojpjifo) Chartmg

o Control charts are a P m—— e e
statistical tool to =
quickly identify and
isolate data quality
problems.

NearJI every LIMS
e

includes the NWA
Quality Analyst
program as Its
statistical toolbox
which can generate
screens, like this one
for a denS|ty analysis,

’E)Iﬂ?e-t&epagy fpel Wlthm Copyright Perkin-Elmer, Inc.




Qualiy Asstrance/@ualiy Coniio)
= Sl Proficiency racking

Approval Management - MOISTURE

-IIE-

JEKYLL 01410400 01410400

I~ Recertify User [l1 }1072000 il
Comment... | History... |

+ [N this screen shet, “Hyde s not (e iss neNeoRdErR)
certified forithe moisture determinationy ane Wil
trigger al flagl I e IS assigned this tYpE ORWOr e
Ieraberatery s businessIrUlestmay eveRraisallow.
the assignmeRnt of Hyde tor this type oifanalysIs;
thIS IS USer-configurale.

Images used withi permission off Lab\Ware, Inc:




InsStilimentniehaces
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analyzed, and reprocessed.

+ Conseguently, direct datarcaptukerisia
PASIIC functlonallty of all commerecial
systems and allfoff the! LIMS products We
are considering will-berablerter captlire
data firom the USIOrs! analVitical sSy/stems
and datal streams.




InsStilimentniehaces

s COomplex outpuits)
SUCH 2SI EhE 1Miass
SPECLRUmII to theFIEnG;
Can BE captlUred i
IMmage; form; reducead
datarcant ber parsed
IRter the data talbles:

SImpIer data streams)
ke gamimal riay;
attenuation (GRA)), are
Captured as raw,
AUmerical data:

Imagesi used with permission of LabWare, Ine.




InsStilimentniehaces

Tl lplsiertipplanie Ipteefzlea af = LIS ezipl Valry oY
VENAOor, buit aretsasicallyVA e Gt WoRPDESE

o Configuirable; by In-eUSe prodramimers

o Purchased fromithe vendorin relativelVIREXPENSIVE
moedules

o (The USIOI prefers the former case.)

In either case, the burden: o in-holsSe Stalitto
develop custom: captlrerandruplioades
applications IS greatiy reduiced: s colla iaVeEra

Significant Impact on thie handiing el thllFaFpParty;
analytical teols.




IRStmERNnNiErHcCES =
e RamySARBINVICEINIGEIS

s hroughett @pPras WellFtheUSTONaSEN
CONSIStERt Captuing Ol the data PrOGHECEENY,
thira=-party analyiicalt teels ane pReOVIGINENECONHIE
Scientificlcommuniicy, at IargemwasiarchaliEREE o)
the program. LIMSHhelpst st aediress thils
chiallenge;

Prestuming that thier data  anaimetadatarOuEpUES
and fiermat are provided torthe USIOrprercrllse)
third-party: systems that are broudght enrveald
the Phase 2 Vessel can berset tpr rrelatively,
quilckly: tor outpUt ter the IEIMSE structlre serthialt
thelr datar and metadatar canrbe captieds




Blejetipplaiplt Aceass ziplel Copjife)

s OnNe ofF the Integration ieatlires thlgita
LIMS offers is: the ability, toraCeESS
documents withinrthe dtiMSrand terattaich
REArY: any: tyjpe off decument toraaitas

s The analyst will 9e alle ter captire
methodology, data qualiifiers, and even
IMmages and instrument oUtpuUts (@S ShowWi
previously with the; mass spectrtim)) anad
assoclate them with the SsCIentiiic datak




Blejetipplaiplt Aceass ziplel Copjife)

43 Test Editor : 1 LW-29/01/03-1

s [HE picturerat rght = -
shows an MS Word  |(ECEas=——
ICOR IRFERE IOWET
[efit. Clicking o1 |
that icon brngs U Propates.

Add Replicate(s)...

the BiiEX= analytical it
methodiiinl this case: Lo
ARy document:, firem P
COOKIDOOKS tor SOPS)

can be; linked within

the LLIMS.

*BTEX = benzene, toluene, ethylbenzene, and xylene.

Images used withi permission off LabWare, Inc:




Blejetipplaiplt Aceass ziplel Copjife)

s A rigorotis QA/QEC progiami requiresttihat
analyticalimetheeolecy” BENolioWes
consistently across time: ORemetNod e
ensure that the same methed st USEd by
different analysts s te; adopitarcontielied
document system. Many: EIMSpreeUcESs
SUppPert thisf appreach:

+ Under a controllied decuiment progdiain)
changes to methodelegy nappen oV ina
formal, controlled manmner, WIth [ayers o
FEVIEW and appreval.




Blejetipplaiplt Aceass ziplel Copjife)

o V2 RVAEIMSESVSHERIS)
Stlenl =19 wnlls onle, difer
2 SeclFe deClMmERT
datalaSENeMmIWhIGCH
GOCUIMENES CaMNIE
ViIEWEGE DU
ditErations ake
ControllEarterEnsuke
COMPIIERNCEWIEH
dgreed-upen
MEtherelegy:

Copyright StarLIMS Corporation




VWerndieowalVianaeemeni

s lRranylaperatory, SamplEesiarerassiCNECNVGHE
defined as, PreseErVation  PrEPalation;
AERVItIZationy analNsIS; G StolicEe t2igles, Tl
WORKNIS alise aSS|gned terarpaiticllaiaborRateRre
I2l9; WOrke groUp),; OF 2 SPECIHE SEIENtISt 0l
Cechnicianm:

Withinr ar LIMS), the assigiment 0 SUCHNWoRKSCAll
belschedlilediahieadl o time (UsinErartEMmplate) ol
en-the-iy: by the analysts Eer EXampIENIFtIE
Ssampling freguency: has BEEN detErminEdraliFHinG
the pre-Cruise meeting, It camn e set Up e the
Cruise; befiorenand, anadl can be easily: changed by,
the users if [when'] CrUise; ClirclimMStances Chande:




VWerndieowalVianaeemeni

s Laboeratory manacement

ol Al LIVMSTeraaniiZEs aind assIStSHIRthE
a2 CEMER OiFaboratoryAaCHVIHES oM
Sample pPreparationrstepsiteranalViicalNainG
datal realction steps:

o [IHE PrOJRESS: O WOk Chrroughott the
|2 eratory ISt tracked oy, ther EIIMSHRNaNVaFIELY,
el Ways, all eI WhiChr Can BEFUSEC aSESEaliEh
Keys Becalse offthe relational natikeroithe
datapase. Forexample, onercotlcdisearchs
By sample type
By location D (I.e., site or hele)
By laDoratory
By technician’ or werk group




VWorkiiowilvianagemeniExample)

s AlIFEIMS preducts efier seme iermr ol
PIOCESS) sScheduling,  wWinlchralliewsra
MaNader O SUPERISO tErSEE UITIES
dependent eventsiinrarWell=ereanizea;
color-coded wWay. e SpPECIiiciColorn

IEMES are usually: User-coniiguiraislie:

=002

Copyright Perkin-Elmer, Inc.




VWorkiiowilvianagemeniExample)

s Seme LiMSHhaverthieradaitionRaiNcapaEityAteRErIIieNl
Wer<ars Wienl clleris o partlipienlt lnforztion e
create an aldiE trai o the gEnerated el Ertsrana
FESPONSES.

[Sys Admin] Alert Management Dialog

Recsived Alerts

[Sys Admin] Alert Dialog

: Due Date | Message
SYSTEM 21/01/2003 1410:00 Hello Mark
SYSTEM 15/01/2003 10:54:51 ANALYSIS named 4BS_220 has been modifi
SYSTEM 051272002 135511 ANALYSIS named ABS_220 has been modifi
SYSTEM 04/12/2002 11:34:38 sample 801 has been ejected
SYSTEM 18/10/2002 10:07:00 Please do something
SYSTEM 03/09/2002 132251 ANALYSIS named CALC_2 has been moddie
SYSTEM 03/08/200213 2241 ANALYSIS named CALC_1 has been modifie _

» I

CACTEM A0 N0 NN NNLEANC “ﬂﬁf\lll“l’ s ad ACPUPAL Lce bowci e w Sl

Schedule Time:| 28/01 /2003 23-50
UserName/{QJfSUsAN

Tolist

SR NNNNNS

-~
-—

Generated Alerts

{Can you find out abaut Proejct ABC123 and let me know | Hisverwonel. Can yiou find out about ProsictAE
rumns going? S e e < Y

Hi everyone!

- SLISAN Hi everyone! Can you find out about Prosict AE

4 A SYSTEM 21/01/200314:11:27 Helo Mark

¥ Pedpecstx a SYSTEM 15/01/2003 10:56:01 ANALYSIS named ABS_220 has been madified

F Acknowledgement Receipt — BOB Looks good!

SYSTEM 05/12/2002 14:00.01 ANALYSIS named ABS_220 hat been mdif:d’:j
»

OANETEN N4 215190605 !1.1‘.{1 smmemle OO Lws Mnnn snimntnd

st | Detais. | | Cose |

Images used with; permission off Labare, Ine:



Chemical/Censumape
IRVenteRACenino)

s ConsumaplenVventery  coni:ol

o Vest EIMS products aVverchemicalNnaVER oY,
controlMeatlres WihichcanM e aeaptE eI,
laberatory: constimablier(reagenits;, glieVes)
tubes, etc.).

o [Ihe Uisade; quantity, ffor Eachi test Can e
programmed Interther LS anarthENRVERGONY,
decremented accordingly; EVER te) the PoInit o}
alerting the User When reerder pointsrare
rfeached:.




Chemical/Censumape
IRVenteRACenIGINEXEMPIE)

s Standardized solutionstare tracked,  thiells
CONCENtrAtIONS FECOREEC O ERia
reduction, and alertstgiven i they have
expired: or are’ ol o range:

J Standard Reagent Manageme:
e Standsd ot |
» @B Aw s

GNO3_02/10/02/ 2002/10/16 415
AGNO3_02/09/30/3 20021014 an
AGND3_02/09/201 200221014 407
AGNO3_2003/01/28/2 2003/02/11 645

Images used withi permission off LabWare, Inc:




IRSTRtImERtNES2lpEon
ziplel \Vlzllplitepiziple e

s LIMS tracks
InStrument callibDration)
p reve n t i Ve 21 Instiument Management
MalRtERaNCE) and = =
service calls within theliie: .
database: fo e X v
% HE ONZO 2/06/2002

12/03/2002
B 22071939 22061393 Bl 21/0672000 |
171072002 X 16/11/2002  31/10/2002 3171072003
19702002 X 18A1/202 302002 3171072003

Complete rECords off o | cotsin| v Vorrr| o]
strument and | e
equipment

MaIRNtERBNCE; alife

asseclated with data

generatear by, the

particUla INStrUMmEnt:

Images used withi permission off LabWare, Inc:




Plziiz] Arlzll/sls zlnle
REPEIHINENNGHIS

¢+ Most LIMS! preodUcts UserCrystalrREPORLS
from Business) Objects, Ine. tergenerate
fEPOKLS:

o Crystal REPOrES”™ s ar POWERUIStOOINGI CrEating
FEPOKE tEmMPIates, coniigUrabiENRraNVarRERA 0T
Ways, or examiple tor Print FEPOrts 0N & SPECIHE
Organizationrs Ietteread:

+ Using this tool, the; LIMS, cani produce; daita
reports on the fily that can be configlréea
Lo match a USer'si needs.




DatarARziSIsiane
REPEIHINENNGHIS

s N addition tertabular FEPerts) therUse ol Chystal
REpPOorts ™ allowst the [ElMSH NG ERNEratEORN=taE=TY
graphical rEpresentations direCEHNAHOmINthHE
databasernt vasict EXCEIFIIke S OrRmats:

Page Moatn Kortm |

PerkinElmer

nstrurments.

ANALYSIS TURNAROUND TINMES REPORY £
e —

; 'wl? L i
T e W Bt |

Ty 43 0w = >

Te N

.
SV BT L1 D 4 SO np-.'x“

P fom Caaid

Copyright Perkin-Elmer, Inc.



AuditwEn

s All"actions: arer retalined sy therEiM SNt
SEMeEwWhat swWeepinarstatemeENtIS the
resulit off regitliatery, and legal rEquirEmMERTES
areunar whlch the erigimairEiv S prodticts
Were bullt.

s I a technician changes ar result, the
change Is recorded anad williFfbe prompted
[Or SoMme; sort oF explanationt (e.g., typo)
miscalculation)) or a code o represent the
types ofF explanation commoniy: Used:




AuditwEn

¢ AUdit trarisalliewan admiRiStiatei tOrSEE
the state ol ar given saifipler e aatarPoInt
throughout: ItSHIStoly, terENSURESCOMPIELE
reproducipility and, in regulatery an
forensic labs, Iegal defen5|b|I|ty

DI /2008 13 36 12 SYTEM tSy:AM -
2101720031333 00 SYSTEM [Sys Adwn| Noeason speciied

Imagesi used with permission of LabWare, Ine.




AuditwEn

s In addition, the LCIMS retains all thie raw
data It captures, as Wellrasrany redUcten
steps. Adain, this is to ensure complete
reproduciility: of data By later USers.




Costingrand AcColNNENEURCHORS

¢ he moest commen EIMSraepleyimeEntisin
a commercial laboratery, O Somerkina
WHICH NEEdS) to e alle tor BIliNGSClIERTSHio)
work. Conseguentiy, thermajorty  GitlEiMS
ProductsrRave thie apility torcreate
INVeICES autematically auFNG rEPBIE
JEREration:

In our case, the need: te bill our CUStOMENRS
ISRt an Issue, but It cani be; Used te
determine the cost off analyses Whlch
would allow fer estimation off the actual
|alberatory cost per expedition.




Nelelitleiplzll ELiplerie)p)s

¢ [hEere are many: other ftnctionalitiEsHotne
iR vVarious: EIMS predlcts, e.gs:

o Electroniic aboratony netEDoKS
HAZIVAIRIRtEdRatIGN
Data mIRing teels
Chromategram: analysis
Remote monitorng! el laboraterRy,
Retention: oF certificates) oif analysis




FeveraginaranbiiviSaioNVEEl
OrganizavenEVVideNChallENCES

s e purchiaseroirar EIMSavlINpreVIcEra
FaMEWOrK O thEr ShipearaN aleratoRES e nE

PESSIBIV: thershererabsias Well e EpEREiNGroRtHE
SCale Ol deEploymERL:

s [his framework willFalleow: o

e recording of crucialf @A/QEHinformation
Reproducipiityoirdata
Auteomated data acquisition and reduction

Elimination off external Uploadersi and datar transtiel
applications

Effective woerkfiow: manadement tools o2 eratery.
SUPEKVISerS.




FeveraginaranbiiviSaioNVEEl
OrganizavenEVVideNChallENCES

s A LIMS willFalserassist therUSTONRrcEVEIORITERE
O a NUMBELR O applicationNs dEVEIOPMERE
PIOJECLS) E0):

o Subsume current effierts tor migrate Netkron bata
applications to Java (Corelog, Operatiens aind
Sampiing)

o Provide al fiilamework for the directacquisiticn ol
Instrumental datar Without human: entry:
IS Is; especially, impertanit Inf the shipkhoardrchemIStrY,

|2 eratory, WhEre considerable effertisirequired toruplioad
thier chemistry: dataiinte 3anus:

o Provide graphicall and reporting teols! te; therapplications
developersi and salling sclientists:




ChallengesraneixIShs

s Deploying a LiMSHisrarsigniiicantameuinG
OF WOrk: et e the VENGeS
ProgdiiamimErs and e InternalNstaii:

¢ Deploying a LIMS willfreguire ¢eood
planning|, consume: stafif* reseuirces), will
nEeedl tor be guarded adalist SCOPEe Creep)
and will force the USIO! tor better definents
PUSIinEess practices.




ChallengesraneixIShs

s [t USHImpertaNt torRIoLE thathaNEIMSIEEESHIG
define an organizatiGn SHpiaGCCES DU EEIESR
PIOVICES] LIS tOrENTOECE ChEmk

Inraddition), the use off ar EIMS requires thalfiing
and EXPErIENCE.  SCIENCE PAltICIPENLS, ol
example, Willshiaverter befnstirtctedNn e USE O
the CIMSwhen: they: veard Shlp:

W expect the training clrVerte be |ESS StEER
thian ol USERS WHr arernEWIN EXPOSEE tOrthE
existing applications fralmeWork, ReWEVEN:




ChallengesraneixIShs

s hE vendoeys that supplVAEIMSIpree et arenWell
aware ot these (@nafether) potentiaiNproRIERIS)
and depleyment strategies NaVebeEnNtEVEIGPE
DY EGCH Off thEm tormitigater thESENECLONRSE

For example, LIMS deploglment SthategIESNRRtNE

pPast Were heavily: dependent UpeRrVeEREo)r:
ProdiramImENS! to! Mmake; IXes, and ChanEES, WIth
the hight costl asseciated With thiat prllese PN

¢ [AISIIS ne GRGEr truer — mest VENEors Want to
nand the client the “keys torthe kingdoem),
turning over controll ever ther LIMS anarits
datalase tor the USEr OREe: the deploYERNE PRaSE
IS completed.




US| ONmplemeERizueRISiIiale gy,

AS| part ol the ULS I SOIDVAPRe] ECt, antRE@N GG
commerciaiNEliMSaVasirelEasedronZsanliany,
2006 (Vendor respenses arerdUErORNG
FeDrUaRys)

e acquisitionrproject manager(DavicdN=eupi)
willFcompile Vendor responseEstaneE pProcitcENa
FEPOJt ter managemenit by, micFEeBrlaRA

e USIO will select ar vendor inriMarchrandiseadiin
Implementtation: ShoKEN thereaiter.

Implementation: o the centralt EIMS applications
Wil take appreximatelN: six menths:




SUIMITZER

¢ [he properiimplementationtand Use Gira
EIMSF canl net eniy enlance the data
gualicy in the laboratory, But canr alSereiiiEs
Signiiiicant savings IR time, IMoREY ahd
other resources.

¢ [hese savings Nappen’ as ar restiit o
automation, INclitsion off tovlIboXES) toralld
IR confiiguration anal applications
development, and Detter access torthe
datarin the laeraterys.




SUIMITZER

s A LCIMS

o Enances) any: Q@AY @EC prodhaii

o [DECreases NUman INPUE errorstalie torairEEt
data acquisitionriromiRstimERtS 2R
equipment

o ProVvides tools iR time and reselikce
MancdemEnL

o AUGmERts stanaaraizationranertia CEaINIIGY,

o SPEEdS Up a NUMDER Off Processes (Especialiy,
N the reporting ofF data)):




Questions and Comments?




Thank You




STP Report on Downhole temperature and pressure tools
January 2006

Many of IODP's scientific objectives require accurate downhole temperature
and/or pore pressure measurements. For example, temperature and pressure data are vital
to studies of the seismogenic zone, subduction factory, the subseafloor ocean, and
methane hydrates. In addition, temperature data are important for studies of subseafloor
microbiology. However, temperature and pressure data are not a scientific priority on
every leg, and many of the tools are, or began as, third-party tools. As a result, technician
and scientist training, tool deployment and QA/QC procedures, data reporting, processing
and archiving have not been consistent in the past.

Downhole Tool Status

Temperature tools previously used by the USIO include those for the APC system
and wireline "probes" such as the DVTP, used with XCB and RCB coring. The previous
APC/Adara tool has been discontinued, and a new APC tool (called APC3) is under
development by A. Fisher, UCSC and H. Villinger, Univ. Bremen and the prototype was
successfully tested during Expedition 311.

Pressure tools include the probe, DVTP-P, and the newly developed “T2P” tool.
Other options are available from industry (e.g., the Piezoprobe), packer measurements,
and long-term monitoring. Background pressure from packer tests (in which the borehole
is temporarily isolated from hydrostatic pressure using inflatable rubber elements) have
been difficult to interpret due to drilling disturbance. Probes such as the Piezoprobe and
DVTP-P have yielded satisfactory results but do require longer equilibration times than
temperature. Deployment difficulties with the probe can be created by formation cracking,
probe bending, or lack of isolation from the drill-string.

Because of the importance of temperature and pressure measurements, it is vital
that appropriate tools (e.g., for APC, XCB, RCB, or other coring/drilling systems) be
available for shipboard scientific purposes on each platform. However, because of the
non-standard nature of these tools, STP does not specify individual equipment types.

Calibration, QA/QC

Calibration procedures should be developed by the 10's so that results are internally
consistent, and consistent between platforms. At least once a year calibration in
temperature bath (capable of holding the first half meter) is recommended for all
downhole temperature tools. As a secondary check, mudline temperature at each site
(before hole is spudded) should be compared to independent measurements, available in
global oceanographic databases. Values should be consistently reported in Expedition
Report and stored as a data item in the site table(s) of the [ODP database(s).

For pressure tools once a year calibration of the sensor by the manufacturer is
recommended. As a rough quality check, pressures recorded at several stops during the
lowering of the pressure tool in the drill pipe (3-5 mins w/no pumping) should be
compared to depth from coring line.



For all downhole probes, STP recommends that IOs, with input from STP/appropriate
scientists develop standard deployment procedures/advice for each tool (for each drilling
type -- APC,XCB, RCB, etc, as appropriate). As part of this, standard forms should be
developed so that deployment information can be archived and be accessible via the web.

Staffing
Downhole temperature probes:

Technicians: should be trained in operation and maintenance of tools, downloading of
data, and processing of the data. While duties can be shared with other labs (especially
on legs where downhole measurements may be minimal), downhole tools should clearly
be part of the technician's job duties and training.

Scientist: It is recommended that one scientist on each shift has specific responsibility
for overseeing collection, interpretation, and reporting of the downhole temperature
measurements. One of the two scientists should be experienced in thermal data collection.
These scientists will work with 10 personnel to plan data collection, review data
interpretation and QA/QC information, and write the report. If time allows, data could be
reprocessed shipboard, such as using available thermal conductivity data.

Downhole P probes:

At present, interpretation of P-probe data is not routine. Scientific deployment will
require scientific specialists working in consultation with the instrument developers,
technical staff, and drilling personnel.

Packer Tests:

Planning and interpretation of packer tests for scientific purposes will require an
experienced shipboard scientist.

Resources for training and interpretation

Downhole T probes:

For each instrument used on a recurring basis, a current version of software plus sample
data should be available online as part of a tutorial for future shipboard scientists, or

shorebased users of temperature data .

Downhole P probes:
When available, software and sample data sets should be made available online.

Reporting:

Explanatory notes for each expedition should clearly note the most recent calibration



information and dates for any instruments used. These data should also be archived and
accessible via the web.

Initial reports should include plots of temperature (or pressure) versus time for all
deployments and describe reasons for any failed deployments.

Initial reports should note any QA/QC issues for each run and these issues should be
archived in the database and accessible via the web.

For all tools, time versus measured value (either T, P, or both) data for all tools should be
archived and accessible via the web (following standard moratorium restrictions),
including deployment information (ideally in a standardized form).

Relevant downhole drilling parameters (e.g., weight on bit, coring line information,
bottom hole temperature and pressure) is also potentially valuable for interpretation of
downhole tool results.

Action Item: Continued STP interaction

Because the program and the temperature/pressure tools are in a state of transition, a sub-
group of STP should continue to track developments and tool status on all platforms. As
software is developed for newly developed tools, the 10s should develop standard
protocols for deployment and processing in consultation with tool developers and STP.



Temperature and Pressure downhole
measurements

Vital for:
* understanding deep processes
* fluid flow indicator

* interpretation of gas hydrates,
microbiology, geochemical reactions




Current Status
USIO:

* APC coring system

— APC/Adara tool: no new tools being made;
old tools being used

— APC3: tested on 311

» wireline probes
— DVTP and DVTP-P
— “T2P” tool (newly developed, run on 308)

* drillstring packer
CDEX: no tools yet

ESO: no tools yet




Calibration, QA/QC

 all temperature tools:
— 1/ year calibration
— mudline temperature at each site

* pressure tools:
— 1/ year calibration

— comparison of P during lower (several stops)
and coring line depth




Protocols:

* |Os should develop standard
deployment procedures/advice for each
tool (for each drilling type -- APC,XCB,

RCB, etc, as appropriate).

» standard forms should be developed so
that deployment information can be
archived and be accessible via the web.




Staffing

Downhole temperature probes:

* Technicians: should be trained in operation and
maintenance of tools, downloading of data, and
processing of the data.

Scientists:

— One scientist / shift has specific responsibility.

— One scientist/leg should be experienced in thermal
data collection.

Downhole P probes and Packer Tests
* requires experienced scientific specialists




Reporting:
e Calibration information:

— Explanatory notes
— archived and accessible via the web.

* |nitial reports should:
* include plots of temperature (or pressure)

versus time for all deployments and
describe reasons for any failed
deployments.

» note any QA/QC issues for each run




To be archived (and online accessible)

— current version of software plus sample
data for each instrument (training tool)

— deployment information
— Instrument calibration history
— link to relevant drilling parameters(?)

— time versus measured T and/or P
— estimated equilibrium value




Action Item: Continued STP interaction

* Because the program and the
temperature/pressure tools are in a state of
transition, a sub-group of STP should
continue to track developments and tool

status on all platforms. As software is
developed for newly developed tools, the
|Os should develop standard protocols for
deployment and processing in consultation
with tool developers and STP.




ICP-MS on the Riser and
non-Riser Drilling
Platforms

IODP Exp 306



Laser Ablation ICP-MS

Nd:YAG 213 nm laser. L. - 7 { :

Minimal sample preparation.

Rapid turn around and sample
throughput.

Samples that could be analyzed %‘ivﬂ |
are glasses, minerals, and I ‘
microfossils (1.e., individual -
foraminifera), pressed whole-rock
powders.

Spot size: = 5 um.



Laser Ablation ICP-MS
Data:

Need a known element concentration for full
quantification of abundance data (to correct for different
ablation amounts).

Ratios of counts are very useful - can influence drilling.

Data can be quantified later on-shore.



Laser Ablation ICP-MS
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Spot Size Range
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Spot Size Range

5

0 100 200 300 400 500 600 700 800 ©00 1000 1100 1200

Spot Size (um)

T 10Iass Sum spots - 100um x 100um raster

Universal Platform
product line spot
size range: < 4um
to > 1200pm



Laser Ablation ICP-MS

Ar Carrier Gas He Carrier Gas
30um pit diameter 30um pit diameter

(O




Laser Ablation ICP-MS

Clinopyroxene from Martian Meteorite MIL-03346

Rim [ 'A.IcP-MS 'pits
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Laser Ablation ICP-MS

Clinopyroxene from Martian Meteorite MIL-03346

Rock/Chondrite
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Laser Ablation ICP-MS

Zircon Data (Quadrupole)
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Trace Elements in Foraminifera
Universal Platform

UP- 213 Al

SEM image of laser-drilled spots in
Neogloboquadrin a dutertrei.

Enwronmental SEM surface image of
the foraminifera Globigerinoides
sacculifer after rastering with the laser.

SEM image of laser-drilled spots
in Sphaeroidinella dehiscens
Hathorne, E.C. et al, G3, 2003, (4), # 12



Trace Elements in Foraminifera

ApeftUré :

[]

Pustules

Table 5. Element/Ca Ratios and Partition Coeflicients (D) for Li, Sr and Ba in Different Parts of a Gr. tumida Test"

LvCa Sr/Ca Ba/Ca
Mean + Mean + Mean +
Sample lo,,, pmol/mol D,; 1077 lo,, mmol/mol Dy, lo,, pmol/mol Dg.
Seawater” 2550 8.54 3
Inorganic calcite” 025 0.04 0.08
Foraminiferal calcite literature 15-20°¢ 5.88-7.84 1.17-1.49¢ 0.14-0.17 0.6-13¢ 0.2-0.70
Keel spots (n = 3) 1828 + 3.56 7.17 1.12 £ 0.08 0.13 1.79 + 1.03 0.60
Chamber spots (n = 6) 12,72 + 298 4.99 1.02 £0.03 0.12 1.68 + 0.69 0.56
Pustules raster (n= 1) 2295 9.00 0.30 0.04 0.32 0.11

“Partition coefficients for foraminifera calcite (from the literature) and inorganic calcite are also provided. Dy, is calculated using a value of
3 umol/mol for surface seawater. The standard error is a measure of the variability in element/Ca ratios between different chambers, or different
parts of the keel.
Elderfield et al. | 1996, references therein|.
:Dcluncjy et al. | 1985].
Brown and Elderfield [1996]. Hathorne, E.C. et al, G3, 2003, (4), # 12

“Lea and Boyle [1991].



Fish Otollth Analy51s
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Two distinct data series. One set associated with the larval

stage (Line 1-7) of development and one associated with the
juvenile stage (Line 8-15) of development.



Laser Ablation ICP-MS
Stability:

Everything will be moving in unison.

Optics at high magnification (100x) may be a problem.

Test Specifications:

Vibration and Shock (maintain 85% full power energy):

1 G, 5-500 Hz random, X, Y, Z, 30 minutes;

1 G, 4-100 Hz Sine sweep, 5 minutes (look for resonance in
critical components; Shock - 30 G’s, 1 ms saw-tooth X, Y, Z.

Transportation Shock (non-operating shock to laser head &
power supply):

12 inch flat drop, each side, 2 times;

12 edge drop, each edge 1 time.



Chikyu ICP Lab

Laser Space







Chikyu ICP Lab

Laser Space




Other Questions

SciMP Consensus 0502-02: In investigating the potential problem of an oscillating (moving)
plasma when using a quadrupole ICP-MS on a moving platform, SciMP was assured by
various vendors that this would not be a problem as the plasma is a supersonic jet and will not
be deviated by a moving platform. SciMP notes, however, that no actual testing of this has
been conducted. We note that CDEX has installed an ICP-MS on the Chikyu, which will be
tested within the next year. (In a separate action item SciMP ask that CDEX report to SciMP
on the results of this testing.)



ICP-MS Plas




2« International workshop held in Tokyo, Octobe
2005-Organized by CDEX-JAMSTEC and th
DESC following an imitiative discussed during
February 2005 IODP Scientific Measurements
(SmMP) meeting.

st Overview of workshop discussions

st CLSI Issues that STP can help with...



e Extending information beyond the
borehole from 1-D to 3-D or even 4

with multiple measurements or time

¢ Need integration between different
measurements to fully understand tl
system
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CLSI Challenge: Measurements at various scal
wide array of instruments with different theore
methodological foundations, pose a significant

to core-lo

g- seismic integration. Example of po

data: (1) weight and volume are measured usin

wet and d

calibratec

ry samples, (2) neutron-porosity logg

| for limestone are used 1n a wide arra

geological settings to estimate porosity data, (3

grain den

sities are used to derive porosity data

density logs, (4) assumed slowness values for b
and rock are used to derive porosity values fro
logs, or (6) Archie’s law 1s used to derive poros
from resis‘EiVity 11ogs. §o, porgsi‘gy as measured ;



The importance of temperature- and pressure-(
and calibrated physical properties measuremen
(acoustlc Velocrcy and Velocrty anisotropy, dens
porosrty electrical re81st1V1ty, and etc. ) has bee
emphasized, and clearly underlines the need fo
measurements of pressure and temperature.

Industry petrophysicists present stated simply
measurements taken on samples that are not ur

proper confining pressure are not useful for co
‘xr;f]'\ ‘xn.r‘n];na/r AVVARYA\V\RVVA R



Need equipment onboard to simulate higher temp
pressures or use PCS

Need to measure p and s wave velocities, but prot
resolution of sampling; Expedition specific as to n

For soft sediments one sample may work over a re
porosities, depths, and temperatures; Idea: pick
representative samples (10 or 20) of the different |
ditferent depths, etc.



S

ph Stephen, Woods Hole Oceanographic Instituti

e our best images of the interior of the earth are base
ods, one important goal of many deep boreholes 1s t
 and to calibrate seismic record sections. Borehole se
e few tools we have to link the borehole scale (deﬁne
logging) to the regional scale (defined by multi-chan
ction seismics). Also given the significant lateral hete
rved along strike 1n all subduction zone environment
orehole results along the subduction zone will requn
vledge of how the reflected seismic wave field 1s crea

es to the borehole observations. Normal incidence V



Operational problems need to be overcome: more of ar
problem than a source problem, seismic while drilling, |
conditions may be the root of the problem; Why 1s 1t wc
industry?

Installation of seismometers in the borehole that can be

Dithcult to do VSPs at a high resolution

Borehole sources?

EDP to investigate VSP problem? Ideas: Wash seismor
the hole...Put sensors on the outside of casing...but hax

past the well head



< Dithcult topic; Heterogeneities at all s

LWD resistivity tools can investigate
anisotropy, sources:Pore space, phyllo
hydrates, etc.

]\Tppr“] Fnr 0 ‘xrp”_nnrlprcfnnr] ]nnaf;nn 1t



Standardizing the depth positioning and accur
collected data sets, including: drilling and engir
parameters, cores, log data sets, mu logging a
cuttmgs 1N riser- drllhng operations (where app
remains a critical problem across academic and
industrial operations.

The generation and calibration of synthetic seis
and the attendant problems associated with tirr
conversion of seismic data (either using velocit
from refraction data or reflection coetficients c
from logs) generated an extensive discussion ai
centered around the contribution of vertical sei



ESOLUIION EDUCATIC
COMMUNITY

Need standard way to refer to measurements that 1s
independent

http://spwaa.org and schulemberger, baker, halibur

websites have helpful info for this 1ssue

Challenge for IODP to come up with standard mea

descriptions



%t Downhole imagery tools to bridge tl
gap between core and log measurem:

A

% Logging while coring systems potent
equipped with geophones (for check

surveys while coring)

¢ Development of new downhole prob
microbiology and geochemical invest

- P N
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% To promote better documentation ¢
methods, assumptlons, tools, resolut
and limitations inherent in each new
aoqulred data set

\V/
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To widely disseminate the results of
successftul core-log- seismic integrat
efforts



Depths- Industry workgroup 1s being for
Sakurai-san volunteered to be contact;1C
connection = Taskforce or Data Manage:
Group develop guidelines for composite «
scales and investigate software implemen

VSPs-Recommendation crafted with spe:
regarding sources and depths

OA/QC Oversight, Aiding in communicz
CLSI between industrv and academia



Workshop Reports
Core-Log-Seismic Integration — New Scientific and Technological Challenges

“Core-Log-Seismic Integration: New Scientific and Technological Challenges,” a technical
workshop addressing critical issues in scientific drilling and coring was held in Tokyo, Japan
on October 3-4, 2005. The workshop was organized by the Center for Deep Earth
Exploration - Japan Agency for Marine-Earth Science and Technology (CDEX-JAMSTEC)
and the Japan Drilling Earth-Science Consortium (J-DESC) following an initiative discussed
during the February 2005 IODP Scientific Measurements Panel (SciMP) meeting.

An aim of this workshop was to promote discussions between two main groups of scientists,
those who use core, log and seismic data to address academic or industrial problems and those
who are developing new databases, data handling procedures, and visualization technologies.
Goals of the workshop included reviewing and exploring extant methods for processing and
analysis of core, log and seismic data with significance placed upon problem solving using a
variety of methodologies and approaches to core-log-seismic integration. Special emphases
were placed on recognizing the interdependence between problems addressed and the
technology/methodology used for data collection, analysis, integration and promotion of core-
log-seismic integration as an important focus within the drilling science community. To these
ends, 40 scientists attended 17 high-quality talks (6 from US, 6 from Japan, 4 from Europe
and 1 from Taiwan). The topics discussed included: (1) the different approaches to core-log
and core-log-seismic integration from theoretical (scaling problems, modeling, petrophysics)
or technological (engineering, IT) points of view, (2) the possibilities for testing these
methods using individual case-studies (including marine, coastal and continental
environments), and most importantly, (3) comparison and exchange of methods and views
between researchers working in related or complementary fields. Numerous exchanges of
knowledge and experience regarding both standard and newly developed practices and
methods clearly underlined the benefits of such workshops. Benefits that are both for
scientists and science itself due to the identification of new technological and methodological
avenues for development of innovative solutions to long-standing scientific and technological
challenges. The workshop program, proceedings and most of the presentations can be
accessed at :

http://www.jamstec.go.jp/chikyu/jp/news/nw_050712.html.

Major discussion items are summarized below.

Information Exchange: Terminology., Units, Tools, Methods, Assumptions

Because core-log-seismic-integration methodology and practice is intrinsically sited at the
interface between multiple scientific and technical fields of inquiry, a major effort is needed
to: (1) promote better documentation of methods, assumptions, tools, resolution, and
limitations inherent in each newly acquired data set, and (2) better address problems
associated with parallel measurements acquired at different scales or resolution, often using
different equipment or tools, and/or relying on different principles/assumptions. A clear
example of potential problems associated with these kinds of overlaps is the measurement of
“porosity”. Porosity can be measured or derived from discrete samples (moisture and density
measurement vs. Hg or BET porosities), neutron-porosity logs, density logs, resistivity logs
and/or analysis of downhole imagery, and all reported in any database as “porosity,” in the



same units; however, these measurements of “porosity” can have vastly different values
depending on methodology, even within the same core interval.

In collaboration with industry, a project has been initiated to set up a working group that will
propose discipline-wide descriptive terminology for standard measurement techniques and
results. Any contributions and participation in this working group are greatly welcomed. If
successful, accepted by the scientific community, and adopted or supported by the relevant
scientific programs and investigative initiatives, this terminology will be disseminated in the
form of a series of manuals. This manuals will include documentation of the many potential
quality assurance and quality control caveats.

Depth Issues

A critical issue in core-log integration is the question of standardizing depth positioning and
depth accuracy of collected data sets; this issue generated extensive discussion and debate.
Participants clearly identified the need for standard definitions and processing procedures for
generating depth scales for the geological and geophysical aspects of drilling, coring and

logging.

* Geological measurements, including cores, cuttings, and gas/mud logging operations,
must be calibrated accurately and efficiently. Specifically, conversion of incident time
(for mud logging, cuttings, and gas logging data) and conversion of curation depth (for
cores and samples) must be undertaken to derive accurate and internally consistent
depth values.

* Geophysical measurements, including logging (wireline and logging while drilling)
and seismic (vertical seismic profiling, seismic while drilling, and regional 2-D and 3-
D seismic surveys) data must be converted from either rig-floor depth or seismic two-
way traveltime into the final depth reference frame. At the workshop, as it is in
industry, the role of Vertical Seismic Profiles (VSP) in seismic calibration of depth
scales was widely emphasized, and led to discussions of:
- receiver technology (i.e. frequency range),
- nature of the source (e.g.. borehole, seafloor, sea-level, air gun, vibration,
explosion),
- coupling between formation and seismic tool in complex environments,
- the role of offset VSPs and multi-component tools in investigation of S-
waves and acoustic/seismic anisotropy.

Both discussions gave rise to a series of complementary proposals for depth processing
procedures dependent on data type and quality. The consensus recommendations reached
during this workshop are currently being summarized and will be submitted to an I0DP-
ICDP depth processing working group for evaluation and further discussion.

New Technology: Initiatives and Needs

Presentations and discussions of new technological developments and challenges focused on
depth issues, data acquisition in extreme environments and integration of a wide array of new
data types and formats. Examples of such developments included intensive feasibility testing



of logging while coring systems potentially equipped with geophones (for check-shot surveys
while coring), and development of new downhole probes for microbiology and geochemical
investigations in order to meet the scientific needs to investigate the deep biosphere.
Additional discussion focused on the problem of in situ conditions versus laboratory core or
sample measurements, with respect to core-log-seismic integration. Challenges arose
regarding the differences between, for example, acoustic properties (e.g. P- and S-wave
velocities, Q factor values, anisotropy) determined from sample or core measurement as
opposed to downhole (i.e. in situ) seismic velocity or attenuation values.

Recommendations were devised for a review of available equipment and expertise
(specifications vs. needs), and adoption of an optimal strategy (selection of samples, on site vs.
delayed investigations) depending on scientific objectives.

Proposal for a Natural Laboratory or Test Site

Finally, after two days of intensive discussion, a competence network for consultation,
feedback, advice and interaction was put in place. Cooperative initiatives and collaborative
projects that grew naturally out of the workshop discussions gave rise to the following
proposal: Dedicate one or several well-characterized test site(s) encompassing a wide variety
of geological settings for educational and methodological uses. At such a site(s), experiments,
methods and tools could be calibrated and tested, providing references for further study, and
a basis for continued progress.
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Vp Vs measurements under the pressure

Koji Masuda (Geological Survey of Japan, AIST)
Weiren Lin (JAMSTEC)
Junzo Kasahara (Tono Geoscience Center)

STP Kochi, Jan.30-Feb.1, 2006




AIST

Gas-medium High-Pressure High-Temperature Apparatus

Max. Pc 200MPa (Ar gas
Max. Pp 200MPa (Ar gas or water) pore pressure
Max. Temperature 800C

Deformation, friction, internal furnace, internal load cell

(Geological Survey of Japan, AIST)




AIST
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TCDP Hole-A core samples

~ Depth (m)

S0 total 18 samples

640.2 Cholan Formation 12
679.6 Chinshui shale 5,
738.4 Kueichulin Formation 1
832.1

885.8
926.6
975.1 20m interval sampling
2] 999.9
| B8 1023.7

Cholan Fm.

(depth 975m — 1056m)

50m interval sampling
: 1043.8 (other depth ranges)

| B8 1056.2

m': 1082.1

nit 1121.8 cylindrical sample

) o} 1 1209.4 diameter 20 mm

S S eraer length 20 mm
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AIST

Depth profile of physical properties
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OUTLINE

Vp Vs measurements under the pressure

* Why Vp Vs measurements should be done
under the pressure

* Procedure of the velocity measurements

Conclusions:

-Vp Vs measurements under the pressure are important and necessary.
-Measurements can be done routine-basis in safe way.

-We need hard rock samples from drilling.




Rock structure (Matrix and Pore)

Matrix m

\\Pore D

Figure 2.1. Definition of porosity

: matrix and pore
: Vp/Vs, Young modulus, Poisson’ s ratio




Influence of pressure on Vp and Vs

a. Pressure closes the cracks
aspect ratio (Ea), microjoint

b. crack-free state
ca. 200MPa
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(1)Vp and Vs are dependent on
the pressure.

(2)Vp and Vs are NOT linearly

proportional to the pressure.
Granite

. l . (8)V-P curves are different for
Presszuorg / MPa % G rock types.

(Nur and Simmons 1969)
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Figure 6.14. Dependence of the longitudinal and transverse wave velocity on the pressure;
data after Simmons and Brace, 1965: 1- diabase (Maryland), 2 - granite (Westerly)

a.) velocities vs. pressure b.) ratio v, /v, vs. pressure




Temperature

6500

5500 78
Granite

Peridodite = 500 MPa
5000
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|
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Figure 6.19. Temperature dependence of longitudinal wave velocities at different confining
pressures; a.) granite, after Kern, 1990 b.) peridodite, data after Bajuk and Levitova, 1990.

<150C, change of fluid properties
higher, T dependence of elastic properties of rock—forming minerals and phase change




Vp Vs measured under the pressure

Logging data
Vp & Vs
(Matrix + pore) at depth

Velocities under the pressure
Vp & Vs (matrix, intrinsic)

AN

>| Fractures at depth

‘ Models in rock physics




AIST

Measurements of physical properties under the pressure

Geophysical exploration can not identify the materials

compare
estimate

Measurements of physical
properties under HPT

In situ conditions (P, Pp, T), water

Fault at the surface == *

Surface e of fault
/N

Friction and/or fracture under HPT
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Aist  Procedure of the velocity measurements
under the pressure

(1) Prepare the specimen
cut, glue the transducers, jacket
(2) Apply the pressure

(3) Measure Vp and Vs

Routine base, safe




AIST
Pulse transition method

sample
’ n

Pulse generator JL ' n Lo
transducers [

° [€ at
Trigger signals ty £y

Observed waveform on the scope

L :length of the sample
At:travel time
V :elastic-wave velooity

=L/ At




= AIST

Prepare the specimen

-
'

*Silicon rubber
by
.\

Lo

Xue and Ohsumi
(1) Cut to rectangular (20mrﬁ) or cylinde
(2) Glue the transducers
(3) Jacket the specimen (ex. silicon rubber)




Pressure vessel

Apply the pressure

’ (1)Set the specimen in the
pressure vessel

(2) Rise the pressure
hand pump

up to 200MPa
easy, short time

Hand pump =

Miki Takahashi (GSJ, AIST)




Measure Vp and Vs

Measure Vp and Vs up to 200 MPa
Ex. every 20MPa (10 points)

Sampling interval:
fixed intervals or each geological setting

Time necessary for each sample
(1)prepare the specimen: ca.1=—2 hours
hardening of the glue or rubber
(2)apply the pressure: a few minutes

(3)measure Vp and Vs: very short time

Routine basis, safe




Conclusions

 Vp Vs measurements under the pressure
are important and necessary.

 Measurements can be done routine-

basis in safe way.

 We need hard rock samples from
drilling.




Expedition #...... Scientific Prospectus

APPENDIX | MEASUREMENTS PLAN
New Jersey Margin

ESO Sampling and Measurement Plan

This plan is currently under discussion with the Co-chief scientist e plan is
subject to amendment according to the scientific needs and interests of tre” Expedition
Scientists or operational constraints. The most pressing operational constraint is likely
to be space, both for analysis and for accommodation. The priority given to the
respective measurements are as follows:

1. Curation

2. Downhole logging

3. Multi-sensor core logging (MSCL)
4. Inorganic geochemistry*

5. Microbiology*

6. Sedimentology

(*will it be sufficient to do the sampling for pore water & microbiology after core
logging?)

Offshore sampling and analysis
Core curation

There will be a mobile core curation laboratory container onboard the drilling
platform, supervised by the Chief Curator. A second curator will cover the opposite
shift. The curators will have delegated responsibility in the absence of the ESO
Curation Manager and IODP Curator Ursula Ro6hl. A sufficient number of core
storage containers will be on the drilling vessel. There will be no splitting of the cores
at sea, as it will be more efficient to carry out most of the following scientific analysis
during an Onshore Science Party in Bremen.


RCOM_MARUM
One Co-chief scientist selected by now.
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Offshore core flow

Core on deck
(1.5 m sections)

Core section

1
Core-catcher

Label, cap and seal
core sections

]

Microbiology, pore-
water acquisition and
initial analyses,
micropaleontology
and, physical
properties

Core-catcher (CC) sample
splitting and labelling.

Working half

Archive half 2

|

Sampling of working
half

l

Allow core to equilibrate to lab

temperature

4
Each section run
through MSCL

Microbiology, pore-
water acquisition and
initial analyses,
micropaleontology
and, physical
properties

l

Photography of archive
half

l

Lithological and
micropaleontological
description (including

smear slides)
]

l

Remaining work half
transferred to
temperature controlled

Archive half transferred
to temperature

Section transferred to

temperature controlled
container

controlled container

container

! If no core catcher is collected, a sample from the lower end of the section will be taken for ship-board lithological and
micropaleontological description and initial, ship-board, measurements.

2 Depending on the length of the core-catcher additional material from the archive half can be used for sampling and ship-board analysis

Lithological description & initial micropaleontological characterization

Core catcher samples will be collected, split and labeled, and the working half handed
over to the scientists in charge for lithological and micropaleontological description.
If no core-catcher is collected, a sample from the lower end of the section will be
taken for shipboard lithological and initial micropaleontological analysis. Lab space
for applying acids to subsamples etc. might be very restricted.

Inorganic geochemistry

Pore-water samples (e.g., squeezers, rhizone moisture samplers; Seefeld et al., 2005*)
will be taken on a routine basis (interval to be decided). Pore water should be
extracted immediately from a core sample, and ephemeral properties, e.g. salinity, pH,
alkalinity and ammonia, will be analyzed immediately. Sample splits for onshore
analysis (e.g. cations, sulfide, *C) will be prepared and preserved offshore.
Depending on the parameter the interstitial water sample might be specially treated in
order to conserve it for later analyses. @


RCOM_MARUM
It should be made very clear whether MSCL or pore water sampling on the cores is done first.
Maybe temp equilibrated MSCL on A-Hole and non temp equi. On B-Hole for more immediate sampling of IW?
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Microbiology

The precise sampling strategy will be mainly depend on science party requests and
IODP policies, which are right now under discussion in relation to routine sampling
for microbiology. There will be taken care of at least proper sample archiving (deep
freezing). ldeally samples should be taken immediately in the field under the most
sterile possible conditions. Results should be interpreted with care as contamination
may occur during drilling and any microbial material found may not be in situ.
Chemical fixing as well as growth studies and , phospholipids and cell counts may
also have to be made on site.

Offshore petrophysics measurements
Downhole logging

The following is a generic list of minimum and additional tools, based on formation
properties discussed with proponents, and not on ‘operator’-based trademark names:

natural gamma ray

spectral gamma

density

porosity

resistivity (for pore fluid salinity and porosity)

sonic (for cm-scale impedance and mesoscale porosity)

borehole imaging (for mm-scale geological description)

checkshot (for correlating borehole geological horizons with seismic sections)

It is intended for these measurements to be carried out whilst drilling (Logging While
Drilling) and that this will precede any coring operations on site.

Core logging

Cores will be logged on the drilling vessel in a modified 20 ft container, housing a
single MSCL track comprising one magnetic susceptibility loop, density, velocity and
resistivity sensors measuring gamma ray attenuation, magnetic susceptibility,
resistivity and P-wave velocity. The single core-logger system will include spares Kit.

All the temperature-equilibrated core log data acquired at sea will provide QC/QA
checks when compared to repeat measurements planned for Bremen.



Expedition #...... Scientific Prospectus

Onshore sampling and analysis

Onshore core flow

core sections in
refrigerated
storage

allow to equilibrate
o lab lemperature

l

- whole-core selected
repeats for QA/QC (MSCL)

- natural gamma rays

- thermal conductivity

Split
cores *
Archive Half: Working Half:
Color reflectance sampling
Digital imaging
Phys. props. if required
(e.g., MSCL)
Microbiology
Visual Core Description Sediment and pore water chemistry
(incl. smear slides) Micropaleontology
Sedimentaology
X-ray diffraction (XRD) analysis
Discrete samples for physical properties
Core photography Paleomagnetic measurements
(table layout and close ups) (on U-channels or samples)
If more sample material is ] i
needed, the archive half may Sampling for postcruise
be sampeled as long as a research
composite archive is retained
: : Remaining work half curated

Archive half curated in ; :

Bremen Core Repository in Bremen Core Repository

Location

The Onshore Science Party will be undertaken at the IODP Core Repository and
Laboratory on campus of the Bremen University in combination with access to some
laboratories at the Department of Geosciences, the Research Center for Ocean
Margins (Rcom), and the Centre for Marine Environmental Research (MARUM).



Expedition #...... Scientific Prospectus

Planned analysis and available facilities

The following facilities will be available for the Expedition Scientists at the new
Bremen IODP/ODP Core Repository. Note that it is not considered prudent to
transport all these facilities to the drilling platform:

« Core splitting - an archive half will be set aside as per IODP policy.

« Core description - ESO will provide a system that is IODP/ODP standard. For data
entry, ESO will employ an Offshore Drilling Information System (DIS) system that is
entirely compatible with others being used in I0ODP.

. Core Photography (core shots (table layout) on a routine basis, close-ups on request).

« Core sampling - A detailed sampling plan will be devised at the completion of the
offshore phase and after the scientists have submitted their revised sample requests.

. Smear slide preparation — as requested, preparation, description and interpretation.

« Micropalaeontology - microscope lab (& access to lab with hood for sample
preparation if acids needs to be applied).

« Inorganic geochemistry - whole-rock and pore fluid chemistry; ICP-OES (PERKIN-
ELMER OPTIMA3000), EDP-XRF (SPECTRO-XEPOS); carbonate & total organic carbon
content TC/TOC (LEco).

. Bulk mineralogy, X-ray diffraction (XRD) analysis (Philips XpertPro):
« Petrophysical measurements

o Selected repeat whole-core measurements for QA/QC

o Natural gamma-ray logging on whole-cores.

o Thermal conductivity measurements.

o Split-core multi-sensor core logger .

o Physical properties of discrete samples (moisture/sample density): determination of
index properties (wet bulk density, grain density, porosity, void ratio). Following
IODP procedure, core samples will be oven-dried, the dried sample volume
quantified using a Quantachrome Penta-Pycnometer, and masses using a high-
precision balance.

o Shear strength measurements.

o Velocity measurements (Hamilton frame).

o Plasticity measurements with penetrometer.

o Color reflectance measurements (Minolta spectrophotometer).

o Digital imaging (line-scan camera on split-core multi-sensor core logger track).
« Paleomagnetic measurements

o Natural remnant magnetism (NRM) with stepwise demagnetization (2G longcore
cryogen magnetometer) on U-channels (pass through) or samples (robot system
which feeds up to 100 adapted sample cubes)
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New Jersey Sea-Level Expedition (313) & 10DP
IODP Measurements e

OFFSHORE — Downhole Measurements and Core Logging

Operations, core characterization and curation:
Logging While Drilling/Wireline:

1. Borehole diameter
2. Natural gamma (total counts and spectral)

3. Porosity (this may require a radioactive source)
4. Electrical resistivity (shallow-deep measurement)
5. Sonic measurements
6. Check-shot (*)

7. High-resolution borehole imaging

Core Logging to facilitate core-log integration

MSCL (density, velocity, resistivity, magnetic susceptibility)
ECERD

[ELS|O]

Science Operator

Other potential ephemeral properties ?
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Offshore core flow

Core on deck
(1.5 m sections)

Core section Core-catcher 1 7
v
Label, cap and seal Core-catcher (CC) sample
core sections splitting and labelling.
l Working half Archive half 2
Microbiology, pore- ‘ *
water acquisition and
initial analyses, Sampling of working Photography of archive
micropaleontology half half
and, physical
properties ‘ ‘

Microbiology, pore-
water acquisition and
initial analyses,
micropaleontology

Each section run and, phlz/t.sical
through MSCL properties

Remaining work half Archive half transferred
Section transferred to transferred to to temperature

temperatu;e.controlled temperature controlled controlled container
CemENE container

Lithological and
micropaleontological
description (including
smear slides)

Allow core to equilibrate to lab
temperature

European Consortium for
Ocean Research Drilling

| ; -
ECORD |
Science Operator
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OFFSHORE - Summary

Measurements for safety: gas (methane), headspace
Operations, core characterization and curation:

Downhole Logging (LWD + Wireline)

On Core Catcher:

* Biostratigraphy (microscope, HF)

* Visual Core Description (VCDs, offshore DIS)
» Digital Core Photography

* Smear slides

On Whole Cores:
 Core curation (engraving, labelling, etc.)
» Core Logging (Magsus, P-wave, GRA, resistivity)
» Pore water acquisition (whole round samples for squeezing

or rhizone moisture samplers)
» Microbiology sampling & storage (glove box, deep freezer)
 temperature controlled core storage

On pore water samples
* pH, alkalinity, ammonia, chloride
» fluorescence microscope, fluorospectrophotometer, enzyme Kkits.

ECERD

[ELS|O]

Science Operator
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core sections in | DRILLING PROGRAM
refrigerated
storage
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allow to equilibrate
to lab temperature

l

- whole-core selected
repeats for QA/QC (MSCL)

- natural gamma rays

- thermal conductivity

Split
cores *
Archive Half: Working Half:
Color reflectance sampling
Digital imaging
Phys. props. if required
(e.g., MSCL)
Microbiology
Visual Core Description Sediment gnd pore water chemistry
(incl. smear slides) Micropaleontology
Sedimentaology
X-ray diffraction (XRD) analysis
Discrete samples for physical properties
Core photography Paleomagnetic measurements
(table layout and close ups) (on U-channels or samples)
' If more sample material is )
EC&RD needed, the archive half may Sampling for posteruise
Ertopean Consotiun (s be sampeled as long as a research
-  aman composite archive is retained
E I s I O : A Remaining work half curated
: Archive half curated in ; :
gglgr?c% Operator : : Bremen Core Repository in-Bremen Core Repository
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ONSHORE - summary

ECERD

EIS|O

ECORD
Science Operator

NGR logging

Thermal conductivity measurements

Core splitting

Biostratigraphy (microscope, HF)

Visual Core Description (VCDs, offshore DIS)

Digital Core Photography (incl. close-up and micro-imaging)

Line-scan digital imaging

Color reflectance (photospectrometer)

Split core logging

Pore water chemistry (nutrients, sulfate, major and trace elements)

Whole rock major and trace elements

Carbonate analysis

Mineralogy (X-ray diffraction (XRD))

Organic geochemistry (CNHS, TOC)

Microbiology (phospholipids and cell counts)

Moisture and density/porosity (discrete samples)

P-wave velocity (discrete samples, Hamilton frame)

Penetration strength/shear strength

Natural remanent magnetism (NRM) with step-wise demagnetization
(discrete samples or U-channels)
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Scientific Technology Panel

STP response on the designs &
proposals for the SODV: vessel design
and proposed delivery of analytical
systems

Kochi, Japan
January 315t 2006



Overview

An invitation to provide input to the design concepts for
the SODV was received from the chair of PAC (SODV
conversion). STP responded by developing a detailed
response through two half day sessions. A series of
presentations (from the PAC chair and USIO staff)
provided the background, timetable, and proposed
delivery of the non-riser vessel and associated
analytical services, while discussion sessions involved
breakout groups and panel meetings with involvement
from liaisons and guests.



Overview

STP welcomes the opportunity to input to the
design and provision of analytical services.

Through 4 working groups STP have considered
the proposals under three broad titles :

* Petrophysics (geophysics, physical properties,
downhole measurements, observatories,
seafloor visualisation: two groups)

« Geochemistry & Microbiology

» Core Description (including micropalaeo,
petrology, structural geology)



Report

STP reports the results of discussions in breakout
sessions and as a panel in a series of groups of
powerpoint slides. There are three groups (colour
coded) concerning the design plans; one group (grey)
on the non-scientific aspects; and a final group (green)
on the delivery of analytical services.

Comments on design plans have not been ranked;
indeed, because of time constraints, some
suggestions conflict since the working groups were
allowed to express their view of the design without
recourse to considering the effects on other areas.



Design Concepts:

Petrophysics WG

Core Description WG

Geochemistry & Microbiology WG



Petrophysics WG

Try to consolidate Phys Props.

— If B/P is balance/pycnometer, it should be near the
ovens so no moisture gain/sample loss in transit.

separate 2 mst tracks and not in line with cryo
keep track area configurable

move core log desk near core entry (or make it
PDA)



* Move Core Splitting room to side/corner of
core lab.

« Move Stratigraphic Correlators back into main
core lab.

— Geophysical lab needs to expand to include where
the strat corr. was and discussion table should
designed for maps/seismic sections

« Consider space for visualization/ for example
Core Wall



consider space for core
overflow/storage capacity

consider space/access for observatory
legs. Preparation of CORK heads,
cones, bodies.

— Strengthen roof of core lab for possible
storage.

Consider storage area for ROV and
deployment system.

separate break area from microscopes
and other quiet work areas.



Better camera system (better lights, pan
and tilt, orientation)

— locating the site and geologic context (e.g.,
In vent/hydrate/fault area)

— CORKSs:

« are valves open or closed?

« Better fishing (Dropped equipment, blocked
hole, dropped drill string)

* inspect after installation

* inspect for problems such as casing collapse
during installation.

borehole camera for casing inspection,
view of flow, microbiology



Priorities: Beyond the minimum, standard and
supplemental measurements the Petrophysics
WG proposes:

» Highest priority:

— Updated T and P downhole tools high priority.
Hardware and Software.

* T more pressing (and more mature) than P.

— MST with separate NGR track.

* 2nd highest:
— More pycnometers
* lowest priority:

— updates/upgrades of current (e.g., not in-situ
pressure) discrete P-wave, vane shear.




» Suggest phased-in implementation of
LIMS and QA/QC

* Down the road: Integration of logging
data with LIMS?

* There is no requirement for separate
synthetic seismogram software if
Geoframe is available



e Seismic acquisition should be limited to
sources for VSP & checkshots,and for limited
seismic survey capability to validate site
location. Given the limited technical support
available there is no requirement for a
magnetometer.

* The following extract is from the iSciMP WG
report on underway geophysics and this
section on seismics is endorsed by STP:



Non-riser Platform: While it may be important
for non-riser ship to have the capability to
shoot small single channel to low fold seismic
surveys, these surveys should only be done
In the case of very shallow target depths or
for “at sea” requirements. The non-riser ship
IS In Nno way a seismic vessel and for all but
the most basic situations a bonafide seismic
survey should be collected using multichannel
seismic acquisition systems. The airgun
capability for a single or low-fold seismic
system for the non-riser platform should be
capable of serving as the source for zero
offset VSPs as well.



Core Description WG:
Traffic Flow- Paleo (1)

Core catcher

Easiest route is through geochem labs; Alternate is
through core lab but longer, more doors

Shorten the route
Contamination/ confusion/ noise from movement
through connected paleo-prep and geochem labs
Microbio flow will add to traffic
Need a door from port stairs directly into paleo
scope
Relocate primary sample prep table

|solate from traffic and possible contamination from
geochem



Traffic Flow- Paleo (2)

Library space/book shelves in paleo microscope
room for abundant paleo reference (double what's
on the JR)

Need to have room to work comfortably with scope,

computer, samples and reference material all on
desk.

HF hood room has only one door; need immediate
access to stairwell

Need to confine grinding room for noise and
contamination issues

PORTHOLES

Don’t use doors to separate paleo prep and paleo
scope spaces



Traffic Flow- P-mag

* Add another core rack near P-mag lab

* |s isolating the P-mag from traffic
necessary, to possibly improve data
quality?



Traffic Flow- Logging

» Container and door configuration may
block access and ability to move larger
tools

* |s open area connecting loggers and
core description beneficial, or should
downhole be more isolated?



Traffic Flow- Core description/
Core Flow

» Large format screen near core description
table to view data

« X-ray Scanner
— Does it need to be isolated and have dedicated
space?

» Can the smear slide prep and scope areas be
swapped to make the work area more
iIsolated from the break area

* No natural light in core description area
(porthole is blocked by P-mag)

— |s this a problem?



Library

* Regardless of media type, we want a quiet
place to work
— All other break areas are integrated into work
dareas
« Some micropaleo references need to be Iin
the original form (electronic reproductions are
not usually suitable for species identifications)

— This is true for many scientific figures in the older
(paper) literature when they are scanned



Loved it

« Paleo microscope room
— Good size

— Separated from geochem and other labs so there
Is reduced risk of air currents through room

— Good space for computer and scope
 Core lab

— Core flow seems good

— Good layout between strat correlator,
sedimentologists, and smear slide work area



Communications

Ship to ship?
Interlab?
Lab to drill floor?

How can personal laptops be integrated
into the workspace and computer
network



Noise

« Labs are big, especially core lab
— Minimize machine and human noise



How do they apply to the
descriptive sciences?

« We usually generate qualitative or semi-quantitative
data at sea

« QA/QC

— Consistency is attached to the science party

— QA/QC attached to the database

« How would conforming to a single definition impact our
science?

— E.g., What defines a layer? Volcanoclastic rocks and classification
scheme? What carbonate classification scheme to use?

— How could LIMS benefit our science objective?

— How would LIMS manage descriptive data?
* Core barrel sheets



PaleolLab

 Switch microPaleo to other end of lab corridor
to share with microBio

— Shortens distance with core catcher
— Reduces traffic and contamination

— Allows for integrated paleoPrep and Microscopy
— |g pet would not negatively impact MicroBio
* Alternatively, extend microscope lab and
convert to integrate paleoPrep and scope
areas

 Provide core board and white board areas,
and bookshelf space



PaleolLab

* STP Meeting #2 (Kochi, Japan)
* Micropaleontology Requirements

* The remaining blue slides are based on a
second informal evening discussion:



« Biostratigraphy 1is vital to the success of any SODV mission and
1s a minimum data collection requirement. Micropaleontology
must be a priority for the SODV missions and should be
reflected 1n appropriate space and technical support.
Micropaleontology routinely makes up 20% or more of the
science party. Planning should focus on a minimum of 6
micropaleontology workers in the lab at the same time, although
additional members of the micropaleontology party would
permit the development of an even more detailed and refined
age model. Below i1s what we consider an absolute minimum of
space for mission success. This space need should not be
compromised to accommodate instrumentation for supplemental
data acquisition.



* Desk Space. Desk space should be large enough to permit
simultaneous use of a computer, microscope and reference
books, 1n addition to samples and tools. The minimum space
per worker 1s 1.6 m. If an L-shape 1s employed, then at least 2
stations of the same type of scope will need to be 1n a linear
arrangement to facilitate passing samples between scientists for
comparative purposes.

* Freeze Drier. Micropaleontology requires free access to a
freeze drying system. Sample preparation for
micropaleontology is generally not consistent with
microbiological protocols and could contaminate those samples;
thus, a separate instrument 1s necessary.

 Hoods. A minimum of three hoods is necessary for micropaleo
preparations (HF, acid, and acid-free).



Sinks. A minimum of three sinks (diatom/ nanno; foraminifera;
radiolarian) with at least 1 m on each side of the sink 1s
necessary for sample processing (washing, sieve storage,
heating lamps, a nearby balance, etc.). There should also be
sufficient buffer space between the work areas.

Core Catcher area. A minimum of a meter of preparation area
1s required to organize the core catcher material.

Dishwasher. 1 is required at a minimum.

Bench space. Additional bench space 1s needed for
complementary instrumentation such as UV sample preparation
and balances.



* Group space. Additional space for the nearly continuous
informal conferencing that occurs among the workers, and
between other laboratories and the co-chiefs, 1s essential. Space
1s needed to lay out maps, plots, data, etc. This space should not
be dependent on the number of scientists working in the
laboratory, 1.e., if a full complement of scientists sail, the need
for adequate group space will increase, thus, a plan that converts
unused microscope areas to group space 1s not sufficient.

e Technical support. Technical support for complex sample
processing involving HF. Technical support to assist in basic
sample preparation would ease the workoad significantly and
allow micropaleontologists to focus on data acquisition.
Support will be needed for the more complex video systems as
well.

e Other needs. A core board and a white board are criticial.
Also, cork board behind the microscopes will increase vertical
workspace.



Geochemistry & Microbiology
WG

+ ICP’s on benches, but O.K. for now; make sure
that benches are removable

¥ Microbiology cold room must be called
microbiology environment room — too large for a cold
room (expensive, inconvenient to work in) (REVISIT
Appendix 22 regarding core processing and sampling
from the Boston STP meeting).



+ Workstation area not really needed; bench
spaces are needed near each microscope,
iInstruments, etc where scientists can set up glove
bags, open their laptops, notebooks, etc. - so they can
start working, prepare their reports, etc.

+ No “clean room” or clean space for preparation
of ICP samples

+ Move acid hoods from middle of the room

¥



Alternatives -
1. Perhaps have a small flexible area within the

room — a cold space);
2. Another option is to create a “smaller” cold room

near the chemistry storage area



¥ Corridor position is not convenient. If
people are working on benches, they are
blocking access. This needs to be relocated.

¥ There is lot of potential of contamination
for paleontology samples because they have to
pass through a lot of sample prep area (e.g.,
powders from rock samples)

¥



* More squeezers needed (~6 and the
option to take them apart)

¥  No microwave digestion oven and
rock grinders/crushers and spaces for
these.



A separate image
Focsle Deck_rev3a

is a photoshop image file
with re-allocated deck
space (Clive Neal is the
contact for queries
concerning the explanations
for the proposed changes)






Conference/ Break rooms

 |If there is an expanded science party it won't
fit into the conference room
— Seems to accommodate only about 25- 30 now

— Current configuration probably too small to
accommodate techs as well as science party

— Need tables large enough to view seismic lines,
etc

— Tables should be parallel to center line to
accommodate motion while underway



Rec Areas

Gym space (needs air-conditioning)
— Ping pong

— Movie room should be parallel to center line to
accommodate motion while underway

Dedicated smoking areas

Outdoor activity
— running

Steel beach



Water bath
(temperature controlled)

For calibration of temperature tools and welfare
of petrophysicists (only)

Location aft deck, next to the casino






Priorities: We support the IODP general
philosophy that minimum measurements should
be the highest priority, followed by standard,
then supplemental measurements.

It is essential that the SODV can provide
minimum measurements, and has the capability
for the full suite of standard measurements.



STP recognises the time constraints on the USIO
but encourages innovation from the USIO for
establishing the basic (minimum and standard)
measurements capability in time for the first
SODV Expedition in 2007.

STP urges the USIO to look to the community for
off the shelf solutions where possible to provide
pragmatic and evidence-based solutions which
are acceptable to the majority of the scientific
community



STP Response to a request from the JOIAlliance for comment on including an ROV as
an enhancement to the new US drillship.

The following is a summary of an electronic-based discussion amongst volunteering members
of STP during late October/early November 2005 in response to a request from the
JOIAlliance.

Background:
a. JOIAlliance request from Kelly Kryc:
I am writing on behalf of the SODV team to request advice from STP.

As part of the responses we received to the Briefing Book questionnaire, an ROV was
requested as an enhancement to the new U.S. drillship. For the Conversion Design Teams to
fully consider this request, the needs of the community need to be better defined. As the
representatives of the community, I would like to request that STP (or a subgroup of STP)
compile a list of scientific requirements that an ROV should meet to be of scientific value to
the program (examples might include things like a moveable camera, a manipulator arm,
maximum water depth for operations, etc.)

Time is of the utmost importance, so a prompt response (2-3 weeks) would be greatly
appreciated by the SODV team. Please contact me if I can provide any more information.
Thank you so much.

b. Clarification from Sean Higgins (JOIAlliance)

As a member of the Science Conversion Design Team, we are being asked to judge the
science measurement side of the question. Basically, is there enough justification science-
wise to keep an ROV on the ship full time, part-time, expedition specific.....etc.. There may be
safety reasons to have one or other practical needs but is there a real science need. So, should
we just build in the infrastructure to support the occasional deployment of an ROV for non-
science needs (i.e. Safety) and what would we have to give up space- wise to do that. Or are
there other means of accomplishing the same thing like more advanced camera systems, etc...

So, as the science side, we're basically trying to figure out if there is any science being
proposed with ROV's or is it simply a technical or safety support issue which is still important
but would be considered more fully by the Drilling and Vessel Design teams.

STP Response:

1. Overall the STP does not have sufficient expertise to make an informed judgement on
this issue. While some members do have experience and several have made comments
we believe this issue may be better addressed by both EDP and EPSP, where panel
members may have more direct experience of the benefits and limitations of using
ROVs particularly for operations/ safety, and possibly for science. Having said that,
the STP provides the following observations and suggestions.



2.

4.

The STP is unanimous amongst the members contributing to this discussion that the
current drill string camera is inadequate and requires a major upgrade to enable a clear
vision to be taken of the seafloor at the drill string entry point; this should be easily
controllable and provide directional-azimuthal information to maximise the
deployment of instruments (e.g. CORKS) and monitor the environmental effects.

Furthermore, STP suggests that the new drillship should have the capability of taking
an ROV as required by science and/or safety issues. STP suggests that the Design
Teams consider the impact of providing ROV capability with respect to:

a. The impact of an ROV capability on the overall science budget. Given a fixed
total, expenditure on an ROV must be offset against some loss in basic science
costs.

b. The Impact of an ROV capability against coring/drilling/logging time IF safety
considerations prevent both taking place concurrently.

A science case for an ROV onboard may be made on a case by case basis, primarily
for technical reasons to improve the efficiency of drilling (e.g. CORKSs) which in turn
will yield better scientific data. STP considers an ROV may considerably increase the
scientific output from a drill hole in specific cases.

Discussion Summary:

The following observations have been made by individual STP panel members in reaching the
above conclusions; these comments, however, do not constitute the agreed views of STP:

a)

b)

Earlier recommendations for an ROV (with other associated recommendations for a
seabed frame and camera system) came out of TAP to improve coring recovery,
deployment of downhole tools, and deployment of casing and CORKs. Obviously,
worthwhile goals and very important to the science, although not necessarily
"scientific measurements".

There does not appear to be a real need for an ROV on a drilling ship full time. If there
are scientific needs related to specific expeditions one could use an ROV-carrier like
Atlantis and carry out the expedition as a two ship expedition. In addition an ROV
requires a significant amount of space on the ship for operations control, maintenance,
highly specialized gear for deployment and recovery and a substantial crew for
operating the ROV and maintenance. This all add a significant amount of money to
the overall operations budget.

It seems an ROV requires constant maintenance when in use. These systems are much
more complex than a simple camera.

The drill string camera provides a garbled view of very poor quality with no
stabilization, pan, tilt or zoom and you don’t even know what direction the camera is
pointing. It is an antique and replacement of this system should be a priority.

The drilling ship NEEDS an ROV on a part-time basis. An ROV should be required
for CORK work. Expedition 301, CORKing leg on the Juan de Fuca flanks, would
have been nicely served by an ROV. An ROV is required to check the position of



valves, how the CORK is progressing in the hole (an entire CORK instrument string
was lost on the seafloor, but this could have been avoided with an ROV in the water
while deploying the instrument string. Similar losses could have been avoided at
Nankai and Costa Rica.), and that the CORK is seated. It would be ideal to deploy
instruments and turn valves immediately after the holes were sealed and to verify the
condition of the holes and packers before leaving the area. Having an ROV onboard
would have greatly improved the science of this and all CORKing legs.

f) An ROV was on the JOIDES Resolution between ODP and IODP while drilling
hydrates off Japan. So it has and can be done.

g) Some generalized uses for an ROV that would benefit science are listed below.

i.  While drilling hydrates or hydrothermal systems one could deploy instruments
to monitor processes at the seafloor, collect samples, use the drilling platform
and instruments on the seafloor to conduct manipulative experiments, and
conduct time-series experiments that no one can presently do because of the
cost of keeping a ship in one small area for more than few weeks.

ii.  Given the sensitivity to drilling in some areas, an improved imaging system
could be useful for monitoring the effects of cuttings on local biological
communities. Should this be the case then this could be provided by either a
state of the art camera system or an ROV.

h) New instruments and capabilities that have been added to the ship in the past decade.
These instruments and capabilities have greatly progressed the science and have
opened up new fields, one of which (microbiology) is represented as one of the four
major scientific thrusts for IODP. Adding an ROV could similarly advance science.

1) Defining the capabilities for an ROV are not that difficult these days, because there
are standards in the oil/gas industry — primarily for shallow water. For example, all
contracts now specify a minimum class of manipulator that an ROV must have. At
first IODP should contract these services as needed. At some point it may be cost
effective for an ROV to be on the ship as a routine capability.

j) Problems with having the ROV on another ship include:

i.  Because of weather and drilling condition you never know exactly when you
need the ROV, thus the support ship and ROV have to be waiting on station or
nearby for the duration of the expected need. At $43K/day US this is quite
expensive and unlikely to be included in the budget. (Note, the cost of a
permanent ROV on the drill ship, however, is unknown.)

ii.  Most of the time that an ROV will be critical will be when the drill string is
near/in the seafloor. This requires the second ship to be very close to the drill
string (50 to 100 m [less than the length of a ship]). Such close ship operations
at sea will not be accepted by the ship operators for the periods of time that are
required for the ROV to do the job.

iii. It takes too much time to trip pipe and move off the station for the ROV to