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Digitize 1.3 million 

N.E. vascular plant 

specimens from 15 

regional herbaria

OVERALL OBJECTIVES



The main goal of 

this TCN is to 

provide data to 

support the study of 

the consequences of 

climate change and 

land use history in 

the New England 

region over the last 

two centuries
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DIGITIZATION PLAN: ORGANIZATION
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DIGITIZATION PLAN: WORKFLOW



Capture data (taxon, 
state) that reflects 
the physical storage 
structure of the 
collection before 
imaging and data 
basing individual 
specimens

Associate this pre-
captured data with 
specimen records at 
a later stage

WORKFLOW: PRE-CAPTURE



WORKFLOW: PRE-CAPTURE



WORKFLOW: PRE-CAPTURE



WORKFLOW: PRE-CAPTURE

Pre-capture progress: 

Complete

 ca. 800,000 specimens with at least taxon captured

 ca. 400,000 with state or lower geographic level



Capture an image, a 

barcode number, a 

subset of label data

& associate pre-

capture data with 

specimen 

occurrence records

WORKFLOW: PRIMARY DIGITIZATION



To increase the efficiency of 
capturing an image and specimen-
level data, we are developing a high 
throughput digitization apparatus

WORKFLOW: 1º DIGITIZATION -

CONVEYOR



Digitization 
Stations

Symbiota

iPlant

Specimen Data

Images

WORKFLOW: 1º DIGITIZATION

URLs to images



WORKFLOW: PRIMARY DIGITIZATION

Light box

Conveyor

1º Digitization



WORKFLOW: 1º DIGITIZATION -

CONVEYOR

July 2013: 1st conveyor installed at Harvard

Nov 2013: 1st conveyor production runs

May 2014: 2nd conveyor installed at Harvard

Oct 2014: 2nd conveyor production runs

Production run throughput

per specimen throughput rates are about 90 

specimens/hr (40 s per specimen)



WORKFLOW: 1º DIGITIZATION -

CONVEYOR



WORKFLOW: 1º DIGITIZATION -

CONVEYOR



WORKFLOW: 1º DIGITIZATION -

CONVEYOR



WORKFLOW: 1º DIGITIZATION - LIGHT 

BOX



Light box
• Capture 

image

Processing
• renaming 

(script)

• QC

iPlant •Upload

WORKFLOW: 1º DIGITIZATION -

LIGHT BOX - IMAGING



NEVP web 
application

•Capture Data, QR code dataQC

•Submit for ingest into portal

•URLs for images on iPlant

•rdf/xml file

Symbiota
•Ingest file

•Public access

•Share with iDigBio

Specify

WORKFLOW: 1º DIGITIZATION -

LIGHT BOX - DATA CAPTURE



WORKFLOW: 1º DIGITIZATION -

LIGHT BOX - DATA CAPTURE



WORKFLOW: 1º DIGITIZATION -

LIGHT BOX - DATA CAPTURE



WORKFLOW: 1º DIGITIZATION -

LIGHT BOX - DATA CAPTURE



WORKFLOW: 1º DIGITIZATION -

LIGHT BOX - DATA CAPTURE



Progress:

200,000 records

WORKFLOW: 1º DIGITIZATION



The secondary digitization stage will involve 
humans capturing (via keystroking) habitat 
and phenology data from images of specimens 
and labels.

WORKFLOW: SECONDARY DIGITIZATION



WORKFLOW: SECONDARY DIGITIZATION

Progress:

 controlled vocabulary for phenology

 list of priority taxa for phenology scoring

 scoring of phenology has begun at Harvard



Georeference to at least 

town level

Town-level New England 

gazetteer created

obtained GIS town layers 

from authoritative state 

source

queries in PostGIS to obtain 

polygon centroids & radius 

uncertainty

WORKFLOW: SECONDARY DIGITIZATION



New England Leaf Out Project (NELOP) - Richard 

Primack (Boston University) & Libby Ellwood
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WORKFLOW: 1º DIGITIZATION - LIGHT 
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