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  A. Environmental data 
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  1. Data recording sheets 
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Data recording sheets 

• FAO guidelines for developing an at-sea 
fishery observer programme 
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Data recording sheets 

• South West Indian Ocean Fisheries 
Programme (SWIOFP) data sheets 
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  2. Data storage 
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Data storage 

• Relational databases vs spreadsheets 

• Advantages of relational databases 



1. Use of spreadsheets or relational 

databases 

 
Spreadsheets: designed primarily for number 

manipulation and calculations → used for data 

storage 

 

Relational database: designed for storing large 

amounts of data in a space efficient way 

 



1. Use of spreadsheets or relational 

databases 

     Advantages:  

• Simple to use 

• Easy data manipulation 

• Graphics easier to setup 

• Cell formulas & Calculations 

 

     Disadvantages: 
• Repeated data 

• Data entry & validation 

• Easy data manipulation 

• Search & retrieval (sorting) 

• Data sharing / collaboration 

• Upper row limit (65000 for Excel) 

Spreadsheets 



    Advantages:  
• Multi-user sharing 

• User level security 

• Data entry & validation 

• Search & retrieval 

• Can eliminate repeated data 

• No upper row limit 

• Tabular or other display formats 

 

    Disadvantages: 
• Harder to setup 

• Graphics harder to setup 

• Calculations are not cell based 

1. Use of spreadsheets or relational 

databases 

Relational database 



        Repeated data  

 

 

1. Use of spreadsheets or relational 

databases 



    Repeated data 

 

 

1. Use of spreadsheets or relational 

databases 
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Relational databases 

•Information exists in: 
•Entities 
•Attributes of entities 
•Relations between entities 

 
•Example 

•Entities: project, person 
•Attributes: person has name, age, adress 

      project has title, duration, budget 
•Relations: 
   Project              Person 
   Person              Project 
 
   Project            Person 
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Data storage 

• Relational database sceme 

• Cruise – event – sample – measurements 
model 
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Value 
Parameter 
Unit 
Method 
SampleID 
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Relational databases in ecology 

1) Correct data is crucial for good science: you want maximum error 
control 

 

•There's only a single storage location for any piece of information, 
so: 

• data updates are simple with no need to change same info in 15 different files  
• info is always up-to-date - there's no chance of old data remaining in some forgotten 
files 

•Numbers are numbers, and dates are dates: 
• no typos like 1o, i0, l0, instead of 10  
• avoid data-typing problems  
• avoid unwanted text-to-date conversions 
• such as "MAR03" becoming 3rd March 1900 

•Error check data as they're entered 
• data are validated on entry, to filter impossible values  
• data can be cross-checked against existing information (no more pregnant males!)  
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Relational databases in ecology 

2) Easy combination of different data.  
 

 

• No more intermediate spreadsheets generated while putting data 
together 

 

• No errors during cut and paste operations 
 

• Data manipulation is performed using Queries 
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Data storage  

• Standard data formats 

– NetCDF 

– ODV data format 

 

• Standard vocabularies 

– CF standard names 

– BODC parameter name vocabularies 
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badc.nerc.ac.uk 
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bodc.nerc.ac.uk 
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http://cfconventions.org/standard-names.html 
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http://seadatanet.maris2.nl/v_bodc_vocab/welcome.aspx 
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Quality control 

• QC procedure for nutrients @ VLIZ 
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Visualisation and analysis 
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  A. Biological data 
Benthos & Fish 
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  1. Data recording sheets 
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Data recording sheets 

• FAO guidelines for developing an at-sea 
fishery observer programme 
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Data recording sheets 

• South West Indian Ocean Fisheries 
Programme (SWIOFP) data sheets 
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  2. Data storage 
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Data storage 

• Relational database sceme 

• Cruise – event – samples – biorecords – 
biometry 
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Data input 

Forms: Direct manual data base input 

Imports: fixed format spreadsheet imports 
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Data export 

• Queries or reports from Database 

• Standard data formats 

– Types of biological data 

– Sharing biodiversity data 

– OBIS data schema 
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Types of biological data 

• Observation and results 

– Occurence  

– Density 

– Biomass 

– Body morphology 

– Condition 

– Substance concentrations or ratios 

– Sequencing material 

 

 
• Biological components 

– benthos, plankton, fish, birds, mammals, ... 
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– Point 
• soft-bottom grabs & cores (depth layer separation possible) 

• vertical net and water samples (multiple depths possible) 

• static net samples 

• hard-bottom sampling (scraping or visual) 

• static observations/underwater photography 

 

– Curve 
• net trawl, dredge or sledge 

• transect observations/underwater video 

 

– Surface (Area) 
• surface observations 

 

Geometry and Sampling Protocol 
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Data Formats 
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Sharing Marine Biodiversity Data  
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Sharing Marine Biodiversity Data  
• Data needs to adhere to common standards so 

everyone can understand it, and compare like 
for like 
 

• Common Standard for Biodiversity Data is 
“Darwin Core” (Flexible, Adaptable, 
Extendable)  
see http://rs.tdwg.org/dwc/index.htm 
 
Terms Quick Reference Guide 
http://rs.tdwg.org/dwc/terms/index.htm#dcindex 
 

 

http://rs.tdwg.org/dwc/index.htm
http://rs.tdwg.org/dwc/index.htm
http://rs.tdwg.org/dwc/terms/index.htm#dcindex
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Darwin Core 
• Darwin Core is a body of data standards for biodiversity informatics 

applications 

 

• Facilitates the discovery, retrieval, and integration of information about 
organisms, their spatio-temporal occurrence, and associated biological 
collections. 

 

• Provides a stable standard reference for sharing information on biological 
diversity. 

 

• Aims to facilitate data sharing in biodiversity research by minimizing the 
barriers to adoption, and maximizing reusability. 

  

• Maintained by Biodiversity Information Standards, formerly known as the 
Taxonomic Databases Working Group (TDWG). 
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Sharing Marine Biodiversity Data  

 

• Darwin Core consists of “Terms” and 
“Vocabularies” that can be used describe 
different fields (and values) of biodiversity 
data sets 

 

• The OBIS Schema is an “extension” of 
Darwin Core, specifically for marine 
biodiversity. 
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OBIS data schema 

WHAT? 

 + 

WHERE? 



Data Center VLIZ ,  KMFRI Mtafiti training workshop 

BY WHO? 

 = 

OBIS data schema (2) 
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OBIS data schema (2) 

• It is highly recommended to include date information! 
 

• Note “Time of Day” in decimal hours 
 

• All 5 fields can be supplied together in one “eventDate” field using 
the ISO 8601 International Standard for Dates. 

 

WHEN? 
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HOW 
MANY? 

OBIS data schema (3) 

Individual Count: the number of specimens that were saved or subsampled (museum collections) 
 

Observed Individual Count: the total number per species that were caught / observed (OBIS addition) 
 

Observed weight: Biomass 
 

Sample Size: indication of the size of the studied sample (area, volume, distance) 

 => Without this, the ‘count’ values are almost meaningless… 
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  2. Quality control 
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• Taxonomic quality control 

 

 

Dataset Before tax. check 

1 Amphiura sunderali 

2 Amphiura sundevali 

3 Amphiura sundvali 

4 Amphiura sundevalli 

Dataset Before tax. check After tax. check 

1 Amphiura sunderali 

2 Amphiura sundevali Amphiura sundevalli 

3 Amphiura sundvali 

4 Amphiura sundevalli 



Taxonomic QC – the concept 

Need to comply with a certain taxonomic standard,  

to be able to compare data from different datasets 

Taxonomic QC 



QC tools: WoRMS Taxon Match Tool 

Freely available, no password/login required 

This tool uses the following components: 

 TAXAMATCH fuzzy matching algorithm by Tony Rees 

 PHP/MySql port of TAXAMATCH by Michael Giddens 

 Scientific Names Parser by Dmitry Mozzherin 

Taxonomic QC 



 Prepare your own file (Plain text [TXT], Comma Separated [CSV] & Excel 
Sheet [XLS, XLSX] 

 For convenience => colum “scientific_name” 

 Upload onto website 

Taxonomic QC 



 

Taxonomic QC 



 

Taxonomic QC 



• WoRMS taxon match results: 

– Exact match 

– Phonetic match 

– Near_1 match 

– Near_2 match 

 

– No match 

 

Check and verify everything that is not an exact match… 

 

• Some examples: 

– Phonetic: Fragilaria aurivillii => Fragilaria aurivilii 

– Near_1: Chaetoceros seychellarum  => Chaetoceros seychellarus 

– Near_2: Gammarus finnmarchius => Gammarus finmarchicus 

   Syllis armoricanus => Syllis armoricana 

 

Taxonomic QC 



LifeWatch web services for non-WoRMS-matching taxa 

• Login / password required 

• System keeps track of all your “jobs” 

Taxonomic QC 



 

Taxonomic QC 



• Currently available taxon services 

If a taxon is not in WoRMS: 
- Send email to info@marinespecies.org  
- Let us know if it is available in any of the other registers 

Taxonomic QC 

mailto:info@marinespecies.org
mailto:info@marinespecies.org


Does my species list make “African” sense? 

• Check your species list against AfReMaS 

– LifeWatch web services 

– Taxon services 

– Taxon match 

– Taxon match African Register of Marine Species 

If a taxon is in WoRMS, but not in AfReMaS: 
- Send email to info@marinespecies.org  
 

 Option 1: AfReMaS (=work in progress) is incomplete 
 Option 2: the dataset contains a wrong identification 

Taxonomic QC 

mailto:info@marinespecies.org
mailto:info@marinespecies.org


 

Taxonomic QC 



 



EXERCISE 

 

=> Find the dataset “KMFRI_data_arch_12909”.  

=> Dataset contains hyperbenthos data of the Gazi Bay in Kenya, collected in 1994. 

 

=> Perform a quality control on this fictional dataset, and find all the mistakes. 

 (both typical and less obvious mistakes) 

 

=> Use the Belgian LifeWatch e-Lab web services and your common sense. 

 

 - Taxonomic QC:  LifeWatch “Taxon match” 

   Check everything without an exact Aphia match 

 

 - Geographic QC:  LifeWatch “Show on map” 

   LifeWatch “MarineRegions gazetteer services” 

 

 - Other checks: Dates, Units, etc. (Hint: use the filters in the Excel file!) 
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  3. Retrieve additional data from OBIS 



Largest source of information 

on marine species 

distributions 

 

Data legacy of 10-year COML 

 

Adopted by UNESCO-IOC, 

project of IODE 

 

http://www.iobis.org  

© OBIS,  

© Google, Map Data © 2009 Tele Atlas 

Ocean Biogeographic Information System 

>40 million records 

>1,800 datasets 

>147,000 marine species 

15 regional OBIS nodes 

Servers hosted by VLIZ 
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http://www.iobis.org/ 
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  4. Visualisation and analysis 
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