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Progress up to the end of December 2000 was detailed in the First Year Report, which has been circulated previously. It is inevitable, in a three-year project that is involved with the cutting-edge of computing, that technologies and products are constantly evolving and new standards are being defined. Whilst most of the foundation work for the project has now been completed - and, indeed it would be possible to proceed to build a network right now, it is prudent to regard the technical reports as draft documents which will be completed only in the third year of the project, in order to present the most up to date picture possible of what is possible.
Approximately 64,000 records of specimens from The Natural History Museum’s fish collection have been made available to the ENHSIN pilot. Importantly for the project they are mounted on a server based at The Natural History Museum in London and thus form the first link in a service to provide true distributed querying of data sources. Performance of querying has been found to be excellent. In addition to proving the technology, this exercise has proved a useful lesson in preparing databases for participation in ENHSIN. A more detailed report is provided as an appendix to this document.
An important event this year was the CODATA Working Group on Biological Collection Data Access. This group was formed on the instigation of Dr. Walter Berendsohn, following discussions at the Taxonomic Databases Working Group meeting in Frankfurt in November 2000. The first meeting of the group, on "Building blocks for common access to biological collections" took place in Santa Barbara n 11-13th June 2001. The NHM showed its commitment to this important area of activity, and to ENHSIN, by providing the funding for two members of staff, Mr. Charles Hussey and Mr. Neil Thomson, to attend. Unfortunately, it will not be possible to fund these staff to attend the next meeting of the working group in Sydney in November 2001, although it is hoped that another member of NHM staff, who will be attending the TDWG meeting, will be able to participate in the CODATA meeting. 
The results of the Santa Barbara meeting, also attended by Walter Berendsohn and Anton Güntsch from the ENHSIN project, has special implication for ENHSIN and succeeding projects. The meeting set out to develop a common data specification for biological collection units (including simple field observations that did not produce voucher specimens), and to develop a common software architecture to support distributed queries across collection databases. The establishment of the working group has extended the debate to an international level, with involvement from four existing distributed query projects (Australian Virtual Herbarium, Bio-resource network in Japan, ENHSIN, Red Mundial de Informacion sobre Biodiversidad, and The Species Analyst). The group includes acknowledged experts in the field of collections data modelling and data exchange. The results vindicate the approach taken by ENHSIN and it will be important that ENHSIN strives to incorporate standards that may emerge from future meetings of the CODATA working group. A report of the meeting may be seen at: http://www.bgbm.fu-berlin.de/TDWG/codata/SBWorkshop.htm. 
The continuing participation of the NHM in the SPICE for Species 2000 project, which is funded by the British Research Councils (BBSRC/EPSRC), to build the enabling technology for Species 2000, has benefited ENHSIN as both projects seek to query distributed disparate databases through a common access system.
E-mail communication was maintained with our Berlin and Paris partners, ensuring that we kept abreast of what each was doing. Two one-day meetings between the NHM (Malcolm Scoble and Charles Hussey) and Paris (Nicolas Bailly) were held on 25th July and 20th September in London to work on aspects of the project.
The Technical Advisory Group, in collaboration with Berlin and Paris, is bringing to the Second General Meeting a Specification Document for the ENHSIN Pilot, a Review of Technical Objectives and a Report on Standards and Priorities. The work of the Technical Advisory Group is, however, not yet finished. During the remaining year of the project, we shall continue to refine the latter two documents. This will be in the light of an evaluation of the pilot and clarification of user needs. The final report on standards must take account of the outcome of the CODATA workshop in November 2001.
The Natural History Museum is committed to the successful completion of the ENHSIN project and will commit staff resources required, in excess of the contracted hours.
APPENDIX: Provision of test data for ENHSIN pilot.
The dataset chosen as the contribution by The Natural History Museum to the ENHSIN pilot was fish collection data. Whilst most of our collections are only partially catalogued in electronic form, we now have a complete listing of our fish holdings, thanks to a grant from the Fishbase project. This existed as a Microsoft Access Database, comprising a single table of 68 fields with approximately 130,000 records. In order to work with a manageable amount of data, only the first 64,000 records were prepared for inclusion in the pilot.
Data required for ENHSIN, chosen from the 34 available fields in the Element set declared for the pilot had to be matched to the fields within the fish dataset. Some transformation processes were required and the method chosen was determined by the skills available. This involved copying the Access table to a Paradox database (as the systems administrator had detailed programming experience with this software. The transformation were carried out in Paradox and the results were then imported into Microsoft SQL Server for mounting on a server running NT 4 and IIS at The Natural History Museum. The final work consisted of declaring a DSN source for the database and creating a view that could be processed by an ASP file supplied by Berlin. Minor editing of this file to point to the local resources was required.
The processes carried out to effect the transformation were:
1. Copy table from Access to Paradox, eliminating fields not required

2. Restructure table to add "new" fields

3. Perform Conversions:
3.1. Place = Waterbody + Locality(Verbatim) + Site Ref. 
Build and run script to perform conversion

3.2. Split Collection date to DAY, MONTH, YEAR 
Build and run script to perform conversion

3.3. Convert Lat & Long to decimal degrees (NB ranges in MIN, MIN > 60 and missing poles) 
Build Index on Lat/Long. Hand edit aberrant records.
Build and run script to perform conversionl

3.4. Convert Altitude to metres and deal with ranges, >, "surface"
Build Index on ALT_UNITS + ALTITUDE. Change 0, 0 Fathoms, surface to 0 Metres - Hand Edit
Replace range with median value - Hand Edit
Synchronise spelling: Fathoms, Metres (e.g. NOT fathom) – Build and run script to perform conversion
Alt Units are blank - delete by hand
Build and run script to perform conversion

3.5. Shape = Material + "(" + Preservation Method + ")" 
Build Index on PRES_METH + MATERIAL
Hand Edit Preservation method to get consistency
Build and run script to perform conversion

3.6. Collector = Collector Surname + "," + Initials + "," + Title (and If Blank then Expedition) NB "Esq." 
Hand Edit multiple collectors
Delete expedition information in COLL_S field
Build and run script to perform conversion

3.7. Determiner = Determiner Surname + "," + Initials + "," + Title
Only Initial – delete record
Build and run script to perform conversion

3.8. Populate blank fields: 
Kingdom = Animalia
Inst Name = The Natural History Museum, London
Collection Name = Fish Collection
Address = Cromwell Road, London SW7 5BD, United Kingdom
Continf = Charles Hussey, c.hussey@nhm.ac.uk
(NB it was later discovered that fields did not need to be provided for these constant elements as the information could be inserted when creating a view to the SQL Server table)
4. Recast: 
4.1. Delete fields not required after conversion 
4.2. Rename fields to match ENHSIN element names 
The lesson learned here was that even with a very simple (single flat file table) data source, it was not possible to create a view to the original table that would map satisfactorily to the ENHSIN element set. Clearly, one of the purposes of the pilot exercise is to show up shortcomings in the core element set and suggest improvements. There were several areas of concern:
· The ENHSIN element set only allowed a single value for altitude, whereas the original data allowed for a range. It was felt that information that was valuable was discarded by having to present the mean value of the range. 
· Altitude must be presented as metres, whilst the original data had a mixture of units : metres, feet and fathoms (6 feet). Potentially, false accuracy could be presented by a simple conversion of all data to metres. Similar accuracy problems occur in the requirement that geographical co-ordinates are presented as decimal degrees. 
· The SHAPE element is ambiguous. We populated it with a concatenation of MATERIAL (part or derived part) and PRESERVATION_METHOD, and it may be that these elements are both useful and should be kept separate. 

· The COUNTRY element in ENHSIN is designated for names conforming to ISO3166-1. Marine specimens will be equated to water bodies rather than countries. Either the scope of this element needs broadening, or a separate element provided. 

· Many of our records lack a date of collection. The user interface for the pilot has default dates of collection between 1700 and 2000. Unless these figures are replaced by wildcard characters prior to a search being submitted, a misleading view of our holdings will be returned. 

The following caveats are declared to accompany the NHM dataset: 
First 64,000 records from collections database mounted for use in ENHSIN Pilot Project. Nomenclature incompletely resolved. May contain spelling errors and obsolete names. Country names and Ocean/marine area names may be non-standard. Altitude(depth) information may not reflect original data as conversions have been performed when original presented as a range (median has been taken) and often in units other than metres.
The following table lists the elements in the NHM Fish data base and indicates which have been mapped to ENHSIN elements:
FIELD NAME 
DATA TYPE 
Width 
MAPPED 
Description 
REGISTER CODE 
Alphanumeric 
4 
 
Code of the register book 
REGISTRATION NUMBER 
Alphanumeric 
23 
YES 
Current registration number 
NUMBER OF ITEMS 
Integer 
4 
 
Number of specimen in the lot 
REGISTER FLAG 
Logical 
 
 
Has the register been seen? 
SPECIMEN SEEN FLAG 
Logical 
 
 
Has the specimen been seen? 
FAMILY fully mobile and 
Alphabetic 
30 
YES 
Family name 
GENUS 
Alphabetic 
30 
YES 
Generic name 
SPECIES 
Alphabetic 
40 
YES 
Species name 
DETERMINER SURNAME 
Alphabetic 
40 
YES 
Surname of determiner 
DETERMINER INITIALS 
Alphabetic 
20 
YES 
Initials of determiner 
DETERMINER TITLE 
Alphabetic 
15 
YES 
Title of determiner 
DETERMINATION DATE 
Alphanumeric 
12 
 
Date of determination 
TYPE STATUS 
Alphabetic 
20 
YES 
Type Status 
LOCALITY (VERBATIM) 
Memo 
 
YES 
Locality information- verbatim 
COUNTRY 
Alphabetic 
40 
YES 
Country name 
WATERBODY 
Alphabetic 
40 
YES 
Water body name 
RIVER 
Alphabetic 
40 
 
River or Drainage name 
FAO AREA 
Alphabetic 
15 
 
FAO Area 
LATITUDE DEGREES 
Integer 
 
YES 
Degree of latitude 
LATITUDE MINUTES 
Alphanumeric 
8 
YES 
Minute of latitude 
LATITUDE SECONDS 
Integer 
 
YES 
Seconds of latitude 
LATITUDE POLE 
Alphabetic 
1 
YES 
Pole of latitude 
DECIMAL LATITUDE 
Numeric 
9 
YES 
Latitude measured in decimal format (e.g.. GPS) 
LONGITUDE DEGREES 
Integer 
 
YES 
Degrees of longitude 
LONGITUDE MINUTES 
Alphanumeric 
8 
YES 
Minutes of longitude 
LONGITUDE SECONDS 
Integer 
 
YES 
Seconds of longitude 
LONGITUDE DIRECTION 
Alphabetic 
1 
YES 
Pole of longitude 
DECIMAL LONGITUDE 
Numeric 
9 
YES 
Longitude measured in decimal format (e.g.. GPS) 
ALTITUDE 
Alphanumeric 
 
YES 
Depth 
ALTITUDE UNITS 
Alphabetic 
7 
YES 
Units depth measured in 
SITE REFERENCE 
Alphanumeric 
30 
YES 
Station or site reference 
COLLECTOR SURNAME 
Alphabetic 
40 
YES 
Surname of the collector 
COLLECTOR INITIALS 
Alphabetic 
20 
YES 
Initials of the collector 
COLLECTOR TITLE 
Alphabetic 
15 
YES 
Title of the collector 
COLLECTOR REFERENCE 
Alphanumeric 
30 
 
Institution of the collector 
LITERAL COLLECTION DATE 
Date/time 
 
YES 
Literal date of collection 
COLLECTION METHOD 
Alphabetic 
40 
 
Collection gear 
EXPEDITION NAME 
Alphanumeric 
40 
YES 
Name of the Expedition 
AQUISITION METHOD 
Alphabetic 
20 
 
Acquisition methods 
SOURCE SURNAME 
Alphabetic 
40 
 
Surname and/or organisation of the source 
SOURCE INITIALS 
Alphabetic 
20 
 
Initial of source 
SOURCE TITLE 
Alphabetic 
15 
 
Title of source 
AQUISITION DATE 
Date/Time 
 
 
Acquisition date of the material 
CLASS OF MATERIAL 
Alphabetic 
20 
YES 
Class of Material; skeleton, jaws, skin, etc. 
PRESERVATION METHOD 
Alphanumeric 
40 
YES 
Preservation method; spirit, dry, alizarined 
PREPARATION METHOD 
Alphanumeric 
40 
 
Preparation method; Alizarin blue, domestic, etc. 
SEX 
Alphanumeric 
25 
 
Male, female, juvenile 
MEASUREMENTS 
Alphanumeric 
40 
 
Any specimen measurements 
REMARKS 
Memo 
 
 
Remarks for general usage 
RECORDER NAME 
Alphabetic 
5 
 
System login ID of recorder 
Reg_id 
AutoNumber 
 
 
Auto record number 
Last_reg_id 
Long integer 
 
 
Auto record number of last record entered 
Locality 
Alphanumeric 
120 
 
Locality as it will appear on the labels 
Alert 
Alphanumeric 
50 
 
Any problem in the record 
Alert memo 
Memo 
 
 
Explanation of the found problems 
Check 
Alphanumeric 
50 
 
check or not the problems 
Reg Registration Number 
Alphanumeric 
23 
 
Registration number as original in the register; e.g.. Before had been split 
Reg Genus 
Alphanumeric 
30 
 
Genus name as was entered in the register 
Reg Species 
Alphanumeric 
40 
 
Species name as was entered in the register without 
Old Genus ID 
Alphanumeric 
30 
 
Any other genus identification, previous from the actual 
Old Species ID 
Alphanumeric 
40 
 
Any other species identification, previous from the actual 
X-ray 
Alphanumeric 
80 
 
X-ray for: 
Photos 
Alphanumeric 
50 
 
If there is a photo or slide from this specimen 
Classification 
Alphabetic 
2 
 
Marine (M) or Fresh water fish (F) 
eNTRY dATE 
Date/Time 
12 
 
Data entry date 
Label 
Numeric 
 
 
Label size 
Loan 
Logical 
1 
 
Indicate if the record is on loan 
Following table shows ENHSIN Element Set with fields mapped from NHM Fish database
No. 
ENHSIN Element Name 
Mapping from NHM fields 
1 
SetDescrText 
Not used 
2 
InstName 
Text supplied in View Statement 
3 
CollName 
Text supplied in View Statement 
4 
Adr 
Text supplied in View Statement 
5 
ContInf 
Text supplied in View Statement 
6 
Id 
REGISTRATION NUMBER 
7 
UnitText 
Not used 
8 
Shape 
CLASS OF MATERIAL + (PRESERVATION METHOD) 
9 
RelationText 
Not used 
10 
RelationType 
Not used 
11 
IsRelatedToId 
Not used 
12 
TaxonText 
Not used 
13 
Kingdom 
"Animalia" 
14 
Family 
FAMILY 
15 
Genus 
GENUS 
16 
Spepi 
SPECIES 
17 
Infrepi 
Not used 
18 
Author 
Not used 
19 
Determ 
DETERMINER SURNAME + DETERMINER INITIALS + DETERMINER TITLE 
20 
SiteText 
Not used 
21 
Country 
COUNTRY 
22 
Place 
WATERBODY + LOCALITY(VERBATIM) + SITE REFERENCE 
23 
Lat 
DECIMAL LATITUDE or LATITUDE DEGREES + LATITUDE MINUTES + LATITUDE SECONDS converted to decimal 
24 
Long 
DECIMAL LONGITUDE or LONGITUDE DEGREES + LONGITUDE MINUTES + LONGITUDE SECONDS converted to decimal 
25 
Rad 
Not used 
26 
UtmZone 
Not used 
27 
Alt 
(mean value of) ALTITUDE converted to metres 
28 
Collectors 
COLLECTOR SURNAME + COLLECTOR INITIALS + COLLECTOR TITLE 
29 
DateText 
Not used 
30 
Day 
day element from LITERAL COLLECTION DATE 
31 
Month 
month element from LITERAL COLLECTION DATE 
32 
Year 
year element from LITERAL COLLECTION DATE 
33 
Type 
TYPE STATUS 
34 
URL 
Not used 



