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Organizers: K.Lehnert (LDEO), C. Lenhardt, S. Vinayagamoorthy (CIESIN)
WORKSHOP AGENDA

DAY 1: Sunday, January 23, 2005

· 08:30 am 
Welcome, Introduction of Participants

· 08:45 am
Introduction to SESAR (K.Lehnert)

· 09:00 am
System Architecture of SESAR (S. Vinayagamoorthy)

· 09:15 am
Participating projects: Intro & presentation of user scenarios

· CHRONOS

· PaleoStrat

· Marine Geo DMS

· EarthChem

· Janus

· 10:05 am
Break

· 10:25 am
Discussion: Concept of the Registration Process

· Authentication

· Sample types

· Parent/child sample relations

· Batch loading

· Registration from the field

· 12:30 pm
Lunch

· 01:30 pm
Discussion: Implementation of the Registration Process

· Metadata requirements for different sample types

· Location types (point, line, polygon)

· Marine vs terrestrial vs airborne

· Sampling types (drill core samples, airborne, etc.)

· Rocks, sediments, minerals, paleobiological samples and holo-types, etc.

· Required vs. recommended metadata

· Linking Parent and Child samples

· Compatibility with existing metadata standards

· Vocabularies and nomenclature

· 03:30 pm
Break

· 04:00 pm
Continue metadata discussion, write up metadata specifications

· 05:30 pm 
End first day

· 07:00 pm
Workshop dinner in La Jolla

DAY 2: Monday, January 24, 2005
· 08:30 am 
Presentation by Karan Bhatia (GEON)

· “GAMA: Grid Account Management Architecture”
· 09:00 am
Presentation by Ashraf Memon or Kai Lin (GEON)
· "Geon Data and Metadata Registration for GIS and Relational Data"
· 09:30 am
Discussion: Interoperability Architecture

· Certification protocol

· Metadata exchange between SESAR and other systems (XML schema for core sample metadata, ‘sample profiles’)

· Data referencing between SESAR and external systems

· 11:30 am
Write up specifications for interoperability, Wrap-up

· 12:30 pm
End of workshop

The SESAR System

Objective:

To provide globally unique identifiers for solid earth samples to be used primarily for data referencing in publications and data management systems.
Mechanism:

Users register samples with SESAR by submitting metadata for the samples to SESAR. The system will automatically assign a serial number, the International Geo Sample Number IGSN to the sample.

Process:

User Registration: User submits personal information to SESAR to subscribe as a ‘Registered User’.

Authentication: Registered user logs into the system.

Sample Registration: User submits sample information to the system. The information is entered into the SESAR database. The system automatically generates a unique identifier, IGSN, and returns it to the user.

Unique Identifier:

Named IGSN = International Geo Sample Number

String of 10 characters
First 4 characters will identify the registrant, others are random

Will be bar-coded. Will be based on standard base 64 or 128 coding but will use numbers 0-9 and letters A-Z.
Annotation: We have had much discussion as to whether or not to make the unique identification “number” essentially random, with no intrinsic meaning, or to encode information within the sample ID such as date, location, or other information. 

From a database application standpoint, there is no need to give a unique identification number any intrinsic meaning. The power of the database comes from being able to query the database using its unique ID number and obtain the appropriate metadata for the sample. An identifier with meaning would only be relevant to the individual registering a sample in the SESAR system. The challenge is in identifying a ‘smart’ identifier that works for everyone.

In the end, we went with something of a compromise. The sample ID will be a composite of the registrant ID number, itself a unique number, and a sequential number added. Furthermore, the SESAR system will be able to record the identifier given to it by the scientist which, presumably, conveys additional information to the scientist or registrant.



System Architecture

The following two diagrams illustrate the system architecture. First schematic depicts users and other earth science systems interacting with SESAR to register samples as well as to query metadata and data. One of the main objectives of this workshop is to develop use case scenarios and requirements for interoperability and come up with some concrete recommendations on protocols and mechanisms for implementation.

[image: image3]
Figure 1. Interoperability between SESAR and Other Systems
The next diagram on illustrates the SESAR system architecture providing a scalable, reliable, secure, and efficient platform to implement the interoperability, using web services or other appropriate protocols. Some of the salient features of the platform are listed below.
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Figure 2. SESAR System Architecture
Servers: SUN/SOLARIS

Database: ORACLE 9i/10g
Application Server: WebLogic 8.1 supporting J2EE/Web Applications
Web/Proxy Server: Apache 1.x/2.x

User Interface: Based on Strut/MVC framework using JSP/Java
Interoperability: TBD (Web Services - SOAP/HTTP, XML/HTTP)
 
Sample Definitions
Annotation: We spent a fair amount of time discussing what is the “highest” order of sample. Based on a number of discussion we had with members of the community, especially curators of core repositories, we went with “sampling events” as the first order sample or mega-sample.

Obviously, cores and dredges will have any number of off-spring, children, grand-children, etc.

However, given the amount of metadata associated with the acquisition or single sampling event, it is critical to register these with their own unique identifier. Other advantages are: It will make the incorporation of repository databases significantly easier because many of them store entire cores or dredges. It will provide unique identifiers to cores and dredges that will allow information exchange between systems managing core/dredge data.
Sample Types:



1. Single Sampling Event

a. Marine Core

b. Terrestrial Core
c. Dredge
2. Individual Specimen

a. Rock

b. Ore

c. Mineral

d. Fossil

e. Sediment (unconsolidated)

f. Aerosol

g. Synthetic material

h. Other

3. Processed Sample

a. Rock powder

b. Mineral separate/concentrate

c. Fossil separate/concentrate

d. Grain size fraction

e. Leachate

f. Thin section

g. Other

Annotations: A sample will not be a parent until there is a sub-sample. A sub-sample (i.e. child) can become a parent sample if a sub-sample (i.e. child) is taken from the sample. A ‘grandchild’ (i.e. sub-, sub-sample) need not be directly linked to the grandparent sample.
Sampling Techniques
1. Manually

a. Latitude

b. Longitude

c. Elevation

d. Country

e. Location_Names

f. Start_Date

g. End_Date

h. Collector_ID

i. Tectonic_Setting

j. Comment

2. Terrestrial Coring

a. Latitude

b. Longitude

c. Elevation

d. Start_Date

e. End_Date

f. Min_Depth_In_Core

g. Max_Depth_In_Core

h. Tectonic_Setting

i. Comment

3. Marine Coring

a. Cruise_ID

b. Latitude

c. Longitude

d. Water_Depth

e. Start_Date

f. End_Date

g. Min_Depth_In_Core

h. Max_Depth_In_Core

i. Tectonic_Setting

j. Comment

4. Dredging

a. Cruise_ID

b. Station_ID

c. Start_ Latitude

d. Stop_Latitude

e. Start_Longitude

f. Stop_Longitude

g. Minimum_Elevation

h. Maximum_Elevation

i. Tectonic_Setting

j. Start_Date

k. End_Date

l. Comment

5. Submersible

a. Dive_ID

b. Cruise_ID

c. Latitude

d. Longitude

e. Max_Depth

f. Start_Date

g. End_Date

h. Tectonic_Setting

i. Comment

6. TV Grab

a. Cruise_ID

b. Station_ID

c. Latitude

d. Longitude

e. Max_Depth

f. Start_Date

g. End_Date

h. Tectonic_Setting

i. Comment

7. Airborne
a. Flight_ID

b. Northernmost_Latitude

c. Southernmost_Latitude

d. Westernmost_Longitude

e. Easternmost_Longitude

f. Start_Date

g. End_Date

h. Tectonic_Setting

i. Comment

8. Other
Sample Classification

Rocks: BGS Classification scheme
Others TBD
User Scenarios
General Overview

This provides a summary of all user scenarios that we considered during the design process. Section b. (Registration via an external sample data system) will need to be refined based on your input before and during the workshop.

a. Registration via the SESAR web site

i. User wants to register one sample.

(1) ‘Sample’ is an entire core or dredge.

(2) Sample is an individual specimen.

(a) Individual specimen is part of a ‘sample’ from a core or dredge.

(i) Parent sample is registered w/ SESAR

1. User knows IGSN

2. User does not know IGSN

(ii) Parent sample is not registered w/ SESAR

(b) Individual specimen is a piece/split of an individual specimen (Processed Sample)??
(i) Parent sample is registered w/ SESAR

1. User knows IGSN

2. User does not know IGSN

(ii) Parent sample is not registered w/ SESAR

ii. User wants to register a group of samples with the system.

(1) All samples are the same type (e.g. all dredges, all rock powders)

(2) Samples are different types.

b. Registration via an external sample data system (ESDS)

i. User submits data for an individual sample to an ESDS, sample has no IGSN

(1) Metadata for sample is already in the ESDS

(2) Metadata for sample needs to be entered to ESDS

ii. User submits a data set to the ESDS for a group of samples that do not have IGSN.

Example User Scenarios

These are user scenarios that could be used to demonstrate the SESAR proto-type at the workshop. The technical notes in this chapter were intended for the design team, but we thought they should be included so you can better follow some of our thinking.

The following three scenarios illustrate user registering a sample from each of the sample type groups:

1. Registration of a “Dredge” type sample from “Single Sampling Event” group.

2. Registration of a “Rock” sample from “Individual Specimen” group.

3. Registration of a “Rock Powder” sample from “Processed Sample” group. The paragraphs labeled TECHNICALNOTE are intended to help our understanding and are not for the consumption of user.

1. Registration of a Dredge sample

TECHNICAL NOTE: First step is to find the collection method and to enter location metadata associated with the collection method.

a. Determine “Collection Method” for selected sample type “Dredge”. System should determine this transparently without asking the user.

TECHNICAL NOTE: Sample types in group “Single Sampling Event” are always associated with a unique collection method. This relation is captured in the database table SAMPLEASPECTRELATION. Find the “Collection Method” associated with sample type “Dredge”. It should be “Dredge”. Find all metadata fields related to collection method “Dredge”. Ask user to fill them in as illustrated below.

b. Enter “Cruise” which the sample was collected from. User is provided with a list of cruises to select from. If cruise is not in the list then user can enter the cruise name and description.

TECHNICAL NOTE: The list of Cruises is stored in a control list named “Cruise” in table SESARTOPIC (one level down from parent topic “Cruise”). Initially, the Cruise list from PETDB will be used. If user enters new Cruise, then it will be added to the control list.

c. Enter “Station” from which the sample was collected from. User is provided with a list of Stations, which are related to the selected Cruise, to select from. If Station is not in list then user can enter the cruise name and description.

TECHNICAL NOTE: The list of Stations is also stored in the control list named “Cruise” in table SESARTOPIC (two levels down from parent topic “Cruise”). List will include only those Stations whose parent will be the selected Cruise in Step b.

d. Enter “Start Latitude”

e. Enter “Start Longitude”

f. Enter “Stop Latitude”

g. Enter “Stop Longitude”

h. Enter “Minimum Elevation”

i. Enter “Maximum Elevation”

j. Enter “Tectonic Setting”. User is provided with a list of Tectonic Settings to select from.

TECHNICAL NOTE: The list of Tectonic Setting is stored in a control list named “Tectonic Setting” stored in table SESARTOPIC (one level down from parent topic “Tectonic Setting”). Initially, the Tectonic Setting list from PETDB will be used.

k. Enter “Start Date”

l. Enter “End Date”
TECHNICAL NOTE: Location metadata is completed at this point. There is no classification metadata for sample types in group “Single Sampling Event”. Next step is to fill in some common fields and then enter archival information. The archive could be with an Individual or at an Institution.

m. Enter “Sample Description”

n. Enter “Date of Collection”

o. Enter “Original Archive” information: User will be asked to enter the person information first and then the Institution information.

p. Person Information: Enter First Name, Last Name, Address, Email, Phone, and Fax. If only the Institution is known then user will be suggested to enter “Curator” in Last Name field and to leave rest of the fields blank.

q. Institution Information: User is provided with a list of Institutions to select from. If Institution is not in list, user can add the Institution by entering Institution Name (including department), Institution Description, Address, and Web Site Address.

r. Enter “Latest Known Archive” information: Process will be same as in entering “Original Archive” information above
2. Registration of a Rock sample

TECHNICAL NOTE: First step is to enter the collection method. Depending on selected collection method, system should determine if this sample could have a parent sample (which will be of sample type in group Single Sampling Event). See notes below on how to determine this. If so, then ask user to identify the parent sample, either by entering the IGSN, or by selecting from a list provided by the system. If user is able to identify the parent sample, then link it with the child sample (the sample being registered). TBD: Should the location metadata be repeated for the child sample in the system or should it be inferred from the parent sample?

If user cannot identify the parent sample, then user must enter metadata associated with the parent sample. And the system should also register the parent sample.

If the system determined that the sample being registered cannot have a parent sample, then user must enter location metadata associated with the selected collection method. However, in this case there is no parent sample to register and link with.

a. Enter “Collection Method”: User is provided with a list to select from. If it is not in the list, then user will add it to the system by entering name and Description. Let’s assume user selects “Dredge” as collection method.

TECHNICAL NOTE: Determine if this sample could have a parent sample. This possibility is captured in the database table SAMPLEASPECT RELATION. Find if there is a unique “Sample Type” of group “Single Sampling Event” associated with selected collection method, “Dredge”. In this case, it will be sample type “Dredge”.

b. Identify Parent Sample (only if system determined this is applicable): Enter IGSN or select from list of registered samples.

TECHNICAL NOTE: If IGSN is manually entered validate against the system. If user chooses to select from a list, then enable user to search by “Cruise” (first location metadata) to generate a list of registered samples of type “Dredge” in this case. If user is able to identify the parent sample then skip to Step d. below where the classification metadata is entered.

If user did not identify a parent sample, then take user through the process of registering the parent sample of type “Dredge”. The “Original Archive” information and the “Latest Known Archive” information for the parent sample will not be asked in order to simplify the process

TECHNICAL NOTE: Parent sample identification or registration and location metadata is completed at this point. Next step is to fill in classification metadata. Find all metadata fields related to sample type “Rock”. Ask user to fill them in as illustrated below.

c. Enter “Rock Classification”: User selects from lists provided by system that classify at various levels of detail.

TECHNICAL NOTE: We will try stay close to the BGS classification scheme with various levels of classification. Classification names will be stored in control stored in table SESARTOPIC. For example, Level 1 will be “Igneous, Metamorphic, Sedimentary”, level 2 for ‘Igneous’ is “felsic, intermediate, mafic, ultramafic, exotic”.

TECHNICAL NOTE: Classification metadata is completed at this point. Next step is to fill in some common fields and then enter archival information. The archive could be with an Individual or at an Institution.

d. Enter “Field Description”

e. Enter “Sample Description”

f. Enter “Date of Collection”

g. Enter “Original Archive” information: See steps illustrated in previous scenario.

h. Enter “Latest Known Archive” information: See steps illustrated in previous scenario.

a. Registration of a Rock Powder sample

TECHNICAL NOTE: First step is to identify the parent sample (which will be of sample type in group Individual Specimen). Ask user to identify the parent sample, either by entering the IGSN, or by selecting from a list provided by the system. If user is able to identify the parent sample, then link it with the child sample (the sample being registered). TBD: Should the location metadata be repeated for the child sample in the system or should it be inferred from the parent sample??

If user cannot identify the parent sample, then user must enter metadata associated with the parent sample going through the steps illustrated in Scenario 2. And the system should also register the parent sample. As illustrated in Scenario 2, if system determined that it is possible for the parent sample to have a parent sample (grand parent sample for the sample being registered) and user cannot identify it then user must enter metadata for it. And the system should also register the grand parent sample.

a. Identify Parent Sample (Processed Samples will always have a parent sample): Enter IGSN or select from list of registered samples.

TECHNICAL NOTE: If IGSN is manually entered validate against the system. If user chooses to select from a list, then enable user to search by sample type of parent sample (presumably user will pick “Rock”) and “Cruise” (first location metadata) to generate a list of registered samples. If user is able to identify the parent sample then skip to Step below where the common fields and archive information is entered.

b. User did not identify parent sample. Take user through Steps in Scenario 2. Do not ask for “Original Archive” information and the “Latest Known Archive” information of parent sample in order to simplify the process??

TECHNICAL NOTE: Parent sample and grand parent sample identification or registration and location metadata is completed at this point. Sample types from group “Processed Sample” will not have any classification metadata. Next step is to fill in some common fields and then enter archival information. The archive could be with an Individual or at an Institution.

c. Enter “Sample Description”

d. Enter “Date of Collection”

e. Enter “Original Archive” information: See steps illustrated in Scenario 1.

f. Enter “Latest Known Archive” information: See steps illustrated in Scenario 1.

9. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j. 
10. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
11. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j. 
12. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j. 
k. 
l. 
13. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
14. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
15. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 


16. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j. 
17. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
18. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j. 
19. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j. 
k. 
l. 
20. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
21. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
22. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
23. 







c. 
i. 
(1) 
(2) 
(a) 
(i) 
1. 
2. 
(ii) 
(b) 
(i) 
1. 
2. 
(ii) 
ii. 
(1) 
(2) 
d. 
i. 
(1) 
(2) 
ii. 



4. 
5. 
6. 


s. 

t. 

u. 

v. 
w. 
x. 
y. 
z. 
aa. 
ab. 

ac. 
ad. 

ae. 
af. 
ag. 
ah. 
ai. 
aj. 




i. 

j. 

k. 

l. 


m. 
n. 
o. 
p. 
q. 
b. 


g. 

h. 

i. 
j. 
k. 
l. 
 
Specifications for Other Data Management Systems
____________________________________________________________________________

CHRONOS Neptune
Pat Diver
The CHRONOS-hosted Neptune database is a collection of quality-controlled micropaleontological occurrences (nannofossils, foraminifera, diatoms, and radiolarians) from DSDP and ODP holes.  The PostgreSQL relational database was originally developed at ETH Zurich for Cenozoic studies and contained approximately 8800 species names, sample data (30589 samples, 372363 occurrences), and age model data for 165 holes.  An on-going CHRONOS project has augmented the database with additional Cenozoic as well as Mesozoic data on an additional 141 holes.  A graphic correlation tool, Age Depth Plot (ADP) is available from CHRONOS to analyze taxa occurrences and record user-defined age models in the database.

Samples in the Neptune database are directly related to DSDP-ODP-IODP holes and cores.  A sample in the Neptune database is identified as a unique “sample_id” which is a sequentially-assigned number.  The context of a sample includes hole_id (leg,site,hole), core, core section, distance in centimeters to the top interval of the sample in a core section, and fossil group.  Fossil group is included because this identifies a split of a sample (based on all other attributes being equal) between micropaleontological disciplines with different processing techniques associated with each, therefore implying a separate, physical sample.  In the Neptune database an additional attribute that is part of the sample context but not necessarily a different, physical sample is author and reference.  This represents different analyses done for a particular fossil group over the same measured core area.  These attributes – leg, site, hole, core, section, interval, fossil group, and possibly, a user or author name, should suffice to recognize a unique sample identifier in the SESAR system.  It will be important to coordinate the registration of the Neptune samples with any done from the IODP system in SESAR to prevent duplicity.

Sample Types:  core

Sample Metadata:

Hole Summary



hole_id (leg||’_’||site||hole) – unique identifier for a hole (primary key)



site_hole (site||hole) – unique identifier for a site



leg – leg number of cruise



site – site number where holes were drilled



hole – hole designation at a site



latitude – latitudinal position of top of hole



longitude – longitudinal position of top of hole



ocean_code – code for ocean where hole was drilled



pmag_flag – flag indicating paleomagnetic measurements taken at hole 

(not required)

Core



hole_id – unique identifier for a hole (primary key and foreign key)



core – core number and possibly core type of core in hole (primary key)



core_top_mbsf – top of core in meters below sea floor



core_length – length of core in meters

Sample



sample_id – unique identifier for sample (primary key)



hole_id – unique identifier for a hole (foreign key)



core – core number and possibly core type of core in hole (foreign key)



section_number – number of section in core



sect_interval_top – sample position in centimeters from top of 

section_number



sample_depth_mbsf – calculated depth of sample in meters below sea 

floor



sample_age_ma – age of sample based on line of correlation (not required)



fossil_group – designation of fossil type analyzed in sample



sample_group_abundance – abundance measure of fossil group in sample 

(not required)



sample_preservation – determination of preservation of sample 

(not required)



sample_status - not used in database (not required)



paleo_latitude – calculated latitudinal position of sample at time of 

deposition (not required)



paleo_longitude – calculated longitudinal position of sample at time of 

deposition (not required)

Sample Classification Schemes:

none used in system, but could be classified as 

micropaleontology or biostratigraphy

Existing access interfaces:

A web-service system for querying and retrieving data from 

Neptune has been developed and is available from CHRONOS Searches in the 

CHRONOS portal.  Additional queries will be added to CHRONOS Searches for Neptune as they are developed.  Data from the database is also available from the Age Depth Program (ADP).

Volume of Data:

Including the data being added for the current Mesozoic project, 

the Neptune database has approximately 41,000 samples containing 478,000 taxa 

occurrences for 6,000 distinct taxa.
_____________________________________________________________

CHRONOS: General thoughts

Doug Fils

Interfaces:

We are a service oriented architecture so that means we are using web services (SOAP) and ReST interfaces) as well.  We front these through our portal framework (we are using gridsphere) but behind the scene it is all services.   I would want to be able to auth into the SESAR system via services (like SOAP) to do both inserts of new samples and also to query the database.  That way as users are pulling records from the CHRONOS system I can retrieve metadata from SESAR and also look for samples with related metadata.  Obviously these events would have to be authenticated and we can talk more about the details of that in San Diego.   (side note:  you should be thinking of a small image I can plaster around that credits SESAR/geosamples for data when we get it.  Something "Data provided by SESAR).

Data volume:

I am going to press hard to get every sample we have at CHRONOS registered.   Initially that will mean Neptune (Pat will get you the numbers on that) which will need a direct relation to the sample in Janus.  I would like to see Janus get the sample ID and then Neptune use that ID since that is how these GUID's should work and is an excellent case example.  I will also be pressing to get PaleoStrat to go all in too (which I am sure they will).

The Neptune Janus example is very interesting because it means I can see the following take place:

- user get a result set back from a Neptune query which has GUID's in it. - These GUID's link back to SESAR and the data back from this reveals that this GUID is actually a Janus GUID since that is where the "true" sample is

- we then construct a link dynamically that takes users out the Janus data on that particular sample/GUID

____________________________________________________________
Well Logs, Well Cores, Rock Magnetics Database
Bill Kamp

This is written by Bill Kamp, who has had experience with three relevant data schema. A lot of the following is plagiarized from one source or another.

Well Logs

Theme and Scope

Well logs are collected using instruments dropped down a well hole, sometimes during drilling, sometimes after drilling is completed. Logs are collected in both water wells and petroleum wells.  At the Limnological Research Center at the University of Minnesota, we have a project underway that will merge the well log and well core data into a single database.

User Scenarios

A user chooses a location, or prospect, and finds all available well logs in that area. Or a user has a characteristic or signature of a geologic interface, and she wishes to find out if that characteristic is present in other logs. In the former case, simple data retrieval is needed. However, in the latter case a summary of log data as meta data or interpretations may be needed, and hence we would need a tool that can produce that metadata. 

List of Sample Types

Types of logs are Magnetic, Caliper, Resistivity, Density, etc. The measurements are usually represented in the form of graphs of value versus depth.

Summary of Classification Schemes

The data is primarily numerical, sometimes with accompanying notes that describe hypothesis about the geology. 

Brief Description of existing Interfaces

The standard tools in academia are the programs Splicer and Sagan. The commercial companies use similar stand alone applications written in C++. (See http://www.int.com.) At the LRC along with JOI and EVL, we have built some software called the CoreWall (discussed below) than may also handle well log data. We would also like to integrate Splicer and Sagan with our database. We have loaded about 13GBytes of data into our database. This includes LRC data, and all the water well logs of Manitoba and Saskatchewan. You can temporarily access it at: http://www.iagp.net/LRC/LrcVault/, account lrc, password EmiIto.

Data Volume

A typical petroleum well log is 100KB to 1MB. There are about 150,000 well logs in Alaska. Alaska is an active exploration area, so assume it is 1% of the world’s logs. Thus we get 15 million logs world wide, and so a data set of 15 terabytes. A water well log has about 0.1% of the data normally in a petroleum log. However, there are a lot more water wells. We do know that all the well logs of Manitoba and Saskatchewan total a data set of ½ a gigabyte. In summary, to store all of the well log data, petroleum and water, we would need about 20 terabytes of storage. 

Use of Sesar

Obviously a unique identifier for the well log, as provided by Sesar would be useful. We currently plan to use a URL of the researcher appended with the unique ID of the database to make our unique ID’s. We can easily cross reference that with the Sesar ID. More problematical is the associated Meta data: The location of the log, the type of log, and even the paleontology associated with the log. The interaction would best by through a web service wherein we provide the information, and get the ID back. When we do this, we also provide a URL that points to the presentation (a summary web page) of the data. 

Also, we would need ID’s for prospects, locations, and maybe even depths. 

Well Cores

Theme and Scope

The Limnological Research Center at the University of Minnesota is cooperating with JOI and EVL in building a CoreWall system that will hold Core Data and Well Log data, along with other relevant instrument data in a database. 

User Scenarios

The core wall can currently retrieve data on the fly from the data base, and allows the user to display it on multiple screens. 

List of Sample Types

The cores are physically stored in a refrigerator. The data collected from these cores are physical and chemical in nature. The cores are also photographed. 

Summary of Classification Schemes

Classifications are peleontological and geological. Thus, special attention is paid to the interfaces, using there signatures as date identifiers. It is not just the data at a point that is important; it is also the data surrounding that point that is important. So, just as with well logs, we need to make tools that can store the metadata in the database, along with the data.

Brief Description of existing Interfaces

At LRC we have built a data base to hold this data, along with a portal used to store and access it. The user may register to use it, and start uploading any data she wishes. We support all common data types. If you have an uncommon one, we can store it as a binary file. We also have tools for mass loading of data and access. The corewall accesses the data for display purposes. You can temporarily access it at: http://www.iagp.net/LRC/LrcVault/, account lrc, password EmiIto.

Data Volume

A typical core “barrel plot” is 33Mbytes per meter compressed. Other data, such as density and resistivity is also measured, but those data sets are two orders of magnitude smaller. Not every well has cores collected, but assume 10% of them do. Assuming 1000 meters of core from each well, we can scale our well log estimate by a factor of 3300 to estimate the size of this data set: 66000 terabytes, i.e. 66 petabytes. (This is about the size of a major oil company’s disk farm.) 

Use of Sesar

About the same as with the well logs. 

Rock Magnetic Data Base

While I am no longer active on this project, I believe the information listed below will be of some use. 

Theme and Scope

The field of rock and mineral magnetism has seen vigorous growth in the past two decades. Mineral magnetic studies are taking advantage of new advances in low-temperature magnetometry and domain imaging capabilities. Fundamental magnetic studies on minerals are carried out by researchers in geo-sciences, physics, chemistry and, biology. These results are published in a wide range of journals covering many disciplines. Basic rock magnetic measurements such as magnetic susceptibility, ARM, IRM and hysteresis property measurements are becoming more widely used in environmental studies. There have been scores of environmental magnetic studies around the globe on marine and lacustrine sediments and loess/palesol sequences. These projects are carried out by an international community with broad interdisciplinary interests and expertise, and again the data are distributed in a wide range of journals covering many disciplines. The need for a comprehensive Rock Magnetic Database has never been more timely. 

User Scenarios

A user has to be able to query the database to extract and manipulate relevant subsets of the data, and obtain various reports and other formatted output. To facilitate this, our objective is to provide both detailed raw data (e.g., complete hysteresis loops, low-temperature remanence unblocking curves, etc), and summary parameters (such as HC, MR/MS, FC/ZFC, etc).

List of Sample Types

On the one hand, mineral magnetic data are remarkably simple.  With few exceptions (such as Mössbauer spectroscopy and magnetic microscopy), there is just one dependent variable of interest: magnetic moment (normalized by mass or volume, and sometimes by applied field).  On the other hand, there is a very large number of independent variables, which include both material characteristics (composition, particle size, defect concentration, internal stress state, stoichiometry, concentration/interaction, anisotropy…) and experimental conditions (applied DC field, temperature, heating/cooling rate, applied AC field frequency and amplitude, applied stress, time, orientation…). Significant complexity arises from the fact that M usually depends not only on the instantaneous values of this entire set of independent variables, but also on their history.

Summary of Classification Schemes

We anticipate the most common uses will be: 1) As a standard for comparison in interpreting data for natural materials, in terms of their magnetic mineralogy and size distribution.  For this purpose it is most useful to include detailed “full-waveform” experimental results (e.g., complete hysteresis loops, low-temperature remanence unblocking curves, etc) for discrete size fractions of the most important minerals. 2) To provide experimental data for comparison with theoretical predictions or numerical models. 3 To quantify the environmental signal that is recorded in sediment magnetic data.  There is strong need for access to both mineral magnetic data for various mixtures of minerals and grain sizes, and summary magnetic data used in environmental studies.

Brief Description of existing Interfaces

The Institute for Rock Magnetism at the University of Minnesota has built a prototype database with portal, and loaded data into it. We have a MySql database running through a web portal that accesses the data using three fold hierarchies: Instrument state, Experiment State, and Results. This hierarchy is maintained by a genealogy metaphor: Each experiment has a parent; each instrument state devolves from a previous instrument state. Also, since the process of measuring can change the sample, a unique sample number, and a unique experiment number are always paired. Thus, the state of the system can be quantified through the information stored in this hierarchy, and previous work on a sample is always available. 

Data Volume

There are at most 1000 instruments collecting data world wide. Each instrument may produce at most 10 runs with 10Kbytes of data each, so the total rate of data collection is less than 20 giga-bytes per year, more realistically 4 or 5 giga-bytes per year.

Use of Sesar

The need to store state of the sample makes this a slightly different problem. The physical sample is really a series of samples, as the tests run can change the sample. So we would need a unique ID for the physical sample, and a secondary unique ID for the state. We also would need ID’s for the experiment and for the instrument. When the instrument is recalibrated, we would need a new ID issued. 

____________________________________________________________

Bureau of Economic Geology—Houston Research Center
Shirley Dutton
The NSF Earth Science Division (EAR) has acquired space within the Bureau of Economic Geology’s Houston Research Center (HRC) for storage and curation of terrestrial scientific cores, rock samples, and collections procured through EAR/NSF-funded research projects. A proposal has been submitted to NSF for the HRC to curate this material and facilitate continued access to, and use of, the material by researchers in the academic community for the foreseeable future. A searchable database for all NSF/EAR-funded research materials is being designed now that will include GIS-based search capability. SESAR number will be included in the database schema.

User Scenario
Researchers who submit materials to the HRC for curation will be asked to register them and have SESAR numbers for all cores, individual specimens, and processed samples. The SESAR number will be transmitted to the HRC along with other metadata. When the HRC Curator is asked by a researcher for samples from a core, the HRC Curator will collect the samples and request a SESAR number for each one. If a researcher requests material from a sample, the HRC Curator will request a SESAR number for the subsample (child sample) that will be linked with the parent sample. [Is this the best procedure, for the HRC Curator to get SESAR numbers for all samples they send to researchers? Or should the researchers request the SESAR number so that the ID is tied to them?]

Sample Types

The HRC will register NSF terrestrial cores, samples, fossils, and any other materials that are accepted for curation and do not already have a SESAR number, as well as any samples/subsamples that are sent to researchers. [Unless the group decides that the researchers should register the samples/subsamples.]

Metadata

We are still building our database for NSF materials, but we are planning to include the following metadata: (1) the location (latitude and longitude) the material is from and SESAR unique sample numbers (http://www.geosamples.org), (2) the date the core/samples were collected, (3) the name of the collector or project Principal Investigator, (4) for cores, the depth of the cored interval, (5) the name, age, and lithology of the formation that was cored/sampled, and (6) sample type (whole core, slabbed core, hand samples, cuttings, thin sections, paleontological specimens, etc.).  The sampling history of samples at the HRC will become part of the metadata also. Internally, we will need a code that indicates exactly where in the warehouse a sample is located. We also want to provide information on relevant publications and linkages to the database where actual data derived from the cores and samples are stored.

Sample Classification 

As a curation location, the HRC is primarily concerned with sample type: core, sample, fossil, etc. We would be willing to adopt any recommended classification schemes for lithologic information, such as the BGS classification scheme, and tectonic setting.

Existing Interfaces

The database is in progress, so we cannot report on input and output data interfaces at this time.

Data Volume
Data volume is unknown at this time. We anticipate something on the order of hundreds of cores and thousands of samples. Each core could have numerous samples taken from it.

____________________________________________________________

SIOExplorer

Stephen Miller

Theme and scope

We are in the process of integrating a new SIO physical "Rocks and Cores Collection" into the overall SIOExplorer Digital Library.  This collection will make use of the SIO shipboard data archiving content and methods developed by the SDSC and the GDC.  The data are stored as ADO (arbitrary digital object) and MIF (metadata interchange format) pairs.  In addition, shipboard data practices could benefit from the establishment of an IGSN at acquisition time. 

User scenario 

How do you envision the sample registration process with SESAR through your DMS to work?

A webservice is preferred for routine operations with computer-to-computer processing scripts, although a human interface will also be required.

Samples types

samples:

* dredges

* cores

* all other SIO samples from the sample index file (biology, physical oceanography, chemistry)

Sample metadata
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Sample classification schemes

The core set of metadata fields and their controlled vocabularies are published by the NGDC:   
http://www.ngdc.noaa.gov/mgg/curator/parameters.html

Existing access interfaces (input & output data interfaces)

http://nsdl.sdsc.edu

cruise viewer / text search / webservices

Data volume

265 cruises out of a current total of 623 actually acquired dredges or cores.

There are a total of about 6000 sample locations.

_____________________________________________________________

Marine Geoscience Data Management System
Bob Arko
THEME AND SCOPE

The Marine Geoscience Data Management System (MG-DMS; www.marine-geo.org) provides access to data from the NSF Ridge 2000 Program, MARGINS Program, U.S. Antarctic Program, RIDGE Multibeam Bathymetry Synthesis, and Seismic Reflection Data Centers.  It is a NSF-supported collaborative effort among LDEO, UTIG, WHOI, and TAMU.  MG-DMS is specifically mandated to catalog all data (both field data and derived products; both land and marine) from the Ridge 2000 and MARGINS Programs, including all physical samples.

USER SCENARIO

All Ridge 2000 and MARGINS funded investigators are required to submit metadata describing their field program, and a complete inventory of data collected, to the MG-DMS.  We envision that every solid earth sample received would be immediately cataloged into SESAR and assigned an IGSN, along with some form of link back to its master record at the MG-DMS.

SAMPLES TYPES

All types of rocks and sediments from land and marine environments.

SAMPLE METADATA

In addition to the "Entry level" metadata describing the parent field program which produced the sample, each sample is individually assigned:

     sample id

     sample type

     parent line/station id

     investigator id

     longitude

     latitude

     elevation

     sampling method

     tectonic fabric

     physio feature

  Note: This schema is based on PetDB (www.petdb.org). 

SAMPLE CLASSIFICATION SCHEME

We do not attempt classification beyond simple controlled vocabularies for sample type and tectonic fabric.

EXISTING ACCESS INTERFACES (INPUT & OUTPUT)

Sample locations and metadata can be searched through a Web interface (www.marine-geo.org) and downloaded as a spreadsheet (.csv file). Sample analyses from PetDB can be viewed interactively with related data sets in a Java application (www.geomapapp.org).

DATA VOLUME

We anticipate cataloging several hundred samples per year.
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