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History of Benthic Data Archiving

• An Input – Input System
– NODC archives of benthic data virtually unused

– Mode of archiving did not anticipate any actual use of 
the data

– No tools provided for data access

– Very different for physical oceanography data which 
has been archived and used to create very useful 
data products



The Future of Benthic Data Archiving

• A Wealth of Basic and Management Questions
– What commonalities exist in the distribution of ocean 

species from the local to global scale?

– What commonalities exist on the distribution of 
biodiversity over the same scales?

– What is the most useful classification of exploited 
benthic systems?

– What types of long-term change are occurring?

– Can better surveying and monitoring be devised? 



The Question Answering Tools

• BIOINFORMATICS
– A rapidly growing suite of concepts and software 

specifically designed for examination of existing data 
(data mining)

– Made very practical by:
• Fast computers capable of addressing very large amounts of 

data
• Database interconnection via the Internet
• Extremely flexible data format requirements

– Several local and international efforts of which Ocean 
Biogeographic Information Systems (OBIS) is an 
important one









Nature of Benthic Survey Data

• Species
– Full taxonomic position

• Where Found?
– Position

– Depth

– In relationship to sampling design

– How sampled

• How Many?



Date Last Modified
Institution Code
Collection Code
Catalog Number 
Record URL
Scientific Name
Basis of Record
Source
Citation
Kingdom
Phylum
Class
Order
Family
Genus
Subgenus
Species
Subspecies
Name 
Author
Identified By
Year Identified
Month Identified
Day Identified
Type Status
Collector’s Number

Field Number
Collector Year 
Collected Month
Collected Day
Collected Start Year 
Collected Start Month 
Collected Start Day 
Collected End Year 
Collected End Month 
Collected End Day 
Collected Julian Day
Start Julian Day
End Julian Day
Time of Day 
Start Time of Day
End Time of Day
Time Zone
Continent or Ocean
Country State or Province
County Locality
Longitude
Start Longitude 
End Longitude
Longitude
Start Longitude 
End Longitude

Longitude
Start Longitude 
End Longitude
Latitude
Start Latitude 
End Latitude 
Coordinate Precision
Start/End Precision
Bounding Box
Minimum Elevation
Maximum Elevation
Minimum Depth
Maximum Depth
Depth Range
Temperature
Sex
Life Stage
Preparation 
Type
Individual Count
Observed Count
Observed Weight
Previous Catalog Number
Relationship Type
Related Catalog Item
Notes

OBIS Data 
Elements
Based on 
the Darwin 
Schema



MULDARS F-132

• MULti-Discipline Archives Retrieval System
– NODC required format 1970 – 1995

– Strong emphasis upon compact data storage

– Little emphasis upon data retrieval

– Designed during era of punched card input
• Only 80 characters per card

– F-132 required format for benthic fauna 







MULDARS Files Use Multiple Headers

• HEADER Type 1 (File Information)
– HEADER Type 2 ( Sample Information)

• DATA (Specific Information)
• DATA (Specific Information)
• DATA (Specific Information)

– HEADER Type 2 ( Sample Information)
• DATA (Specific Information)
• DATA (Specific Information)
• DATA (Specific Information)



F-132 3-Header Content

• A – records ( 1 per file)
– Ship, Cruise, Project, Investigator, etc.

• B – records (1 per sample)
– Towed sample, date, lat., long., depth, device, etc.

• C – records (1 per sample)
– Point sample, date, lat, long, device, etc.

• F – records ( all taxa in sample)
– Species (coded), count, weight

• T – records ( 1 per sample or as needed)
– Text, originator’s notes



Data Constrained by Punched Cards



A Cards: Cruise Information

B Cards: Towed Sample Information

F Cards: Species Count

T Cards: Users Notes, End of Sample, Etc.



A Storage Savings of 2/3rds



Basic Task of Data Transfer
1. Obtain F-132 files from NODC (online)

• Verify Content with Excel
2. Concatenate small files into large

• Windows Command Prompt
3. Add cruise (A record) and station (B/C records) 

information to each Species (F record) count
• Requires Custom Programming

4. Convert NODC Taxonomic Code to species 
name and full taxonomic code

• Requires Custom Programming
5. Compose OBIS Format

• Excel



Taxonomic Information

• Species-level identification still recognized as 
required for characterization and monitoring

• Necessary for estimation of bio-diversity

• Necessary for new taxonomic diversity indices

• Must be accurate and consistent for archived 
data to be useful

• Link to data on species ecology 



Breadth of Taxonomic Data

• Name = Genus + species

• Hierarchy = Genus → Kingdom

• Author

• References

• Museum Specimens

• Identification Aids

• TOO MUCH FOR SINGLE DATA BASE



Taxonomic Code Link
• NODC Taxonomic Code

– First published in 1977

– Last updated in 1996

• ITIS - Integrated Taxonomic Information System
– USDA based

– Participants in global inventories

– Does not support easy conversion between code 
systems







NODC “Intelligent” Code

• 5001431701
• 50 Annelida Phylum
• 5001 Polychaeta Class
• 500143 Spionidae Family
• 50014317 Paraprionospio Genus
• 5001431701 P. pinnata Species
• Code contains taxonomic hierarchy with 

10 numbers (12 for subspecies)



ITIS “Dumb Code”

• Paraprionospio pinnata = :66937
– Limited to six alphanumeric characters

– Code assigned as species entered regardless of 
taxonomic position

– No information about species in the code

– Potential for unlimited information in the IT IS 
database accessed via this code



The Transfer Experience

• Pequegnat Deep Sampling
– No digital archive, hand entered from hardcopy

• South Texas Baseline Study
– Excellent archive files

• South West Florida Benthic Study
– Excellent archive files but very hard to find

• Northern Gulf of Mexico Continental Shelf Study
– NODC files incomplete, LGL data files provided



Recommendations

1. MMS should continue policy of requiring data 
archiving and submission on voucher 
specimens.

2. MMS should require archiving in OBIS format 
to assure future utility.

3. Conversion is a very time-consuming task, 
indicating that priorities must be set.

• Highest management priority should go to areas 
where long-term studies may be undertaken.

• Highest science priority should go to areas where 
data are otherwise few.
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