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INTRODUCTION

The University of Lagos Herbarium (LUH)

• Established 1971, 
• One of the oldest institutional herbaria in Nigeria, 
• Located in the Department of Botany, University of 

Lagos.

Location

• Provides services to students, researchers, scientist, and 
conservationistsFunction

• Over 10,000 plant collections
• 70% vascular plants
• Carpological collections

Composition



THE ISSUES

 Uncatalogued or in form of hand written notes in registers

 None digitized

 None visible online



FUNDER

Project ID: BID-AF2020-009-INS (€18,850)

Grant type: Institution-Level biodiversity data mobilization grants

Duration: 18 months (April 2021 – October 2022)

Department of Zoology



To digitize and publish information from preserved vascular 

plant collections as well as associated metadata and images at 

LUH to ensure access for conservation assessments, policy 

making and stakeholder use. 
AIM



METHODOLOGY

Identify important 
conservation sites within 

Lagos

Mobilize Large-scale 
primary biodiversity data

Digitize Specimens 
and enhanced with 

geo-referencing
Data cleaning

Data publication via 
a GIBF portal

Dissemination (Webinar, 
Workshop, Stakeholders 

meeting)



DATA SOURCES

2. Literature 1. Herbarium Collections



OUR PROCESSING WORKFLOW

Project 
Inception

• Adoption of Database 
System

• Purchase of 
Equipment/Consumable
s

• Mobilization of 
Personnel

Curation Digitization

• Image 
Capture

• Image editing
• Generating 

hyperlinks for 
images

Data 
Mobilization

•Geo-Spatial 
information
•Occurrence 
information

•Collection 
information

•Taxonomic 
information
•Descriptive 
information

Curation Geo-
referencing

Google 
maps

Data 
Cleaning 

and 
Validation

• Microsoft 
Excel

• Open refine

Data 
Publishing

• GBIF IPT 
• Metadata 

preparation
• Image 

upload

Error 
Checking and 
Validation of 

published 
data

Project 
End



ACHIEVEMENT

• Kick off Stakeholders’ engagement meeting

• Data Mobilization 

◦ 10,000 occurrence data

◦ ~4,000 checklist data

◦ Electronic identification access key – LUCID

◦ Capacity enhancement workshop for Government agencies – MOEWR

◦ Regional capacity building workshop on Data Use

◦ Specimen imaging – 7,000 done others in progress

◦ Academic article: 

◦ Useful plants of Lagos Herbarium (in progress)

◦ Medicinal Plants of Gashaka-Gumti National Park (in progress)

◦ Data Paper

◦ The Higher Plants of the Lagos University Herbarium (in progress)







The Mobilization Team



Capacity Building for Lagos State Government Officials



LUCID 4.0 
KEY DEMO



Imaging Activities



Regional 3-Day Capacity Building 
Workshop



OUTPUT

Approximately 14,000 
plant specimen data is 

mobilized.

User Friendly Electronic 
Identification key is 

developed for species 
identification.

Training in biodiversity 
informatics while also 

publicizing data resource 
and exportable model of 

data mobilization

Insight into spatio-
temporal distribution of 

plant species for 
improved conservation 

schemes.

Promote data sharing 
and collaboration



Outcomes

• Foster data-mobilization relationships and 
responsibilities for effective assessment of biodiversity 
data in Lagos.

• Capacity development in biodiversity data handling. 

• Improved access to and use of accurate biodiversity 
information in conservation and development planning. 

• Policy implementation which is being coordinated by the 
Ministry of the Environment.



LESSONS LEARNT
CHALLENGES AND SOLUTIONS



CURATION



CURATION 

• Mounting of specimens on herbarium sheets

• Rearrangement and classification of specimens in the herbarium according to families

• Labeling of herbarium sheets.

• Name change of species e.g. Nauclea latifolia is now a synonym of Sarcocephalus latifolius.



Reconciliations

• Some species' names were written without the names of the authorities. We added the
authorities to the name of the species e.

• Reconciliation of LUH Number: In some instances, 3-4 species were wrongly assigned the
same LUH number. This was resolved using the collection dates

•

• Merging of Papilionoideae, Caesalpinioideae, and Mimosoideae as a single family
(Fabaceae)

• Compositae was corrected as Asteraceae.



SPECIMEN DIGITIZATION



Imaging of the Specimen
• Specimens were placed on a White background Surface.

• Pictures were taken using a High definition Nikon 600d Camera with 50mm Lens, A tripod fitted with 

Umbrella reflector and AD 600 Light for Shadow removal.

• Pictures were taken with a camera due to the High cost of a Scanner.

• Pictures were edited using Adobe Photoshop Lightroom with Precaution of maintaining The Natural 

Look.

• Pictures were named using the Herbarium Voucher Code (Lagos University Herbarium – LUH).





Cloud Storage and Link Generation

(a) (b)

Cloud Images                                                                       Links generated 



DATA MOBILIZATION



Mobilization

• Specimens were not properly classified; Only Name and Families were provided 

• Classification of Specimens were done following Darwin Core standard and 

validated through the GBIF portal (https://www.gbif.org/) 



Types of Information Mobilized 





GBIF Portal 



Geo-referencing of Specimens

• Majority of the samples had only locations indicated on the sheets. So, Google Maps 2022 

(https://www.google.com/maps) was used to get the coordinates for such specimens.

• Specimens with verbatim Coordinates were converted to decimal latitude and longitude using GPS 

Coordinates converter (https://www.gps-coordinates.net/). 



(a) (b)

(a) GPS coordinates form Google Maps   (b) GPS Converter Used



DATA CLEANING



Data cleaning

• Both checklist and occurrence datasets were initially cleaned on excel spreadsheet.

• Additional cleaning done using Open Refine following GBIF data standards.

• Darwin Core terms were recorded appropriately and checked for mismatch and errors.



Data cleaning





DATABASE AND E-KEY



• Database stored on excel spreadsheet

• Electronic multi access key was developed using Lucid 4.0 software

• Entities were recorded as species name and ranked accordingly

• Features were recorded as character and character states

• Characters and states were scored appropriately



Electronic multi-access key











DATA PUBLISHING



Publishing

• Data was published using the GBIF Integrated Publishing Toolkit

• Occurrence and Taxon Core were mainly used with Audubond extension for image files

• Meta data were inputted directly

• Errors identified were routinely corrected and re-publication made as necessary





Workshops

• Two Workshops held within the project

• For Lagos State Ministry of Environment Officials (15 people)

• For Conservationists and Policy Makers. 

• Forty-four (44) participants including: undergraduate (4) and postgraduate (11) students, 

researchers (11), conservations (2), academics (12) and policy makers (4) from twelve (12) 

institutions across Lagos state, Kwara and Africa. 

• Modules include: Introduction to GBIF, The Project, Data Types and Data Capture, Darwin Core 

format, Data Mobilization and Planning, Data Cleaning and Publishing Tools, IUCN red-listing of 

Species and Species Distribution Modelling.

• Attending institutions contribute data for publication.



Challenges

• Industrial strike actions

• Permission from participating institutions 



Stakeholders’ 
Engagement



Strategies Adopted

Stakeholder 
Mapping

Understanding 
Roles and 
Influence

Identifying the 
triggers

Identifying the 
opportunities











OPPORTUNITIES




