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South-Central US
• Oklahoma & Texas:

876,859 km2

11% of contiguous US

• “Crossroads” of North American 
ecological and biological 
diversity (edges of many plant 
species distributions)

• Key to understanding 
continent-wide patterns of 
biome evolution
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Environmental Gradients
• 4 EPA Level-I Eco-regions & 17 Level-III Eco-regions
• 9 USDA plant hardiness half-zones (6a-10a)



Plant diversity

www.bonap.org

BUT: threatened by 

overgrazing, oil & gas 

extraction, invasives, 

urbanization, etc.

• 4945 native vascular plant species
• 31% of all native plant species in the U.S. & 

Canada

TORCH TCN
Research Hypotheses

• Geographic patterns in 
phylogenetic diversity:

– Diversity will decline with 
increasing latitude (tropical 

lineages drop out) and 
decreasing precipitation

• Vegetation responses to 
climate change will be large 

and species-specific
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TORCH TCN: Documenting the plant diversity of 
Texas & Oklahoma

• 4-year grant to digitize almost 
2 million specimens collected 
within our 2 states.

• 1.7 million of these from 41 
TORCH herbaria, and 0.3 
million from 5 herbaria 
outside OK & TX (plus U.S. 
National Herbarium).

©GoogleEarth



TORCH TCN Organization

(* + P.M. Barroso) = TORCH Executive Committee with ~ monthly meetings

5 collaborative leads (L), 10 subawards (S), 31 data providers

BRIT (L) OKL (L) OKLA (L) TAES (L) TEX-LL (L)
P.I. Fritsch*

I.C. Rehman*

T.I. Best*

BAYLU (S)

SHST (S)

TTC (S)

P.I. Moore*

P.I. Hoagland*

MO (S)

NOSU (S)

P.I. Fishbein*

D.M. Barrett*

NY (S)

KANU (S)

P.I. Spalink*

HUH (S)

TAMUCC (S)

P.I. Yatskievych*

I.C. Horning*

UTEP (S)



TCN Objectives
• To disseminate digitized specimen data through our 

Symbiota portal http://portal.torcherbaria.org

• Develop, implement, and share innovative strategies to 
increase workflow efficiency (emphasis on automation)

• To recruit and engage students and citizen scientists in 
project-based broader-impact activities



TORCH Web Portal
https://portal.torcherbaria.org



• Custom LED lightbox and camera stand developed by Jason Best, 
TORCH Technological Innovator.

• To date, 7 light boxes have been built & delivered (2 to be itinerant)

J. Best and D. Rivas assembling lightbox at BRIT (pre-COVID) Lightbox in use by S. Hubbard at OKLA

TORCH Innovations – Imaging Station



Users             TORCH DigiHub TACC
A user upload via Filezilla or 

browser (drag-n-drop) will

trigger:

1) QC: checks image quality, 

filenames (barcodes), pairs

2) Creates web derivatives, 

sorts, generates URLs

3) Pushes images to TACC 

storage at TEX

4) Logging (Db) & reporting
Funding available to hire a full-stack 

developer for ~9 months, to lay 

groundwork and build basic product, which 

can continue to be enhanced over time.

• Start with Nextcloud on 

Synology NAS

• Use current TACC scripts, 

but locally (allowing for cron

jobs, root permissions) to:

1) Create JPG derivatives

2) Sort all images into folders

3) Generate URL csv for linking 

to Symbiota (manually)

Goal: a distributable Docker image 

or VM appliance that the community 

can download and use locally.



TORCH Community Engagement & Broader Impacts

• After WeDigBio Lite (April 2020), started weekly 
#ArmchairBotanist sessions to engage volunteers

• Now, 1733 registered volunteers & 16 Expeditions 
(15 BRIT & 1 OKLA (Plant Ecology course), with plans 
for TAES Agrostology course. Volunteers have 
completed 39k subjects (32k in YR 2).

• Statewide organizations: Master 

Naturalists, Master Gardeners, 

and native plant societies

• Incentives: volunteer hours for 

certification; interaction with 

researchers and institutions; 

acknowledgment by community; 

opportunities for remote work

(especially during COVID-19).

• Better accuracy in data 

transcription, and valuable 

“boots-on-the ground” experience

(georeferencing, e.g.)



TORCH Summer Internship 2022
• 8 to 10-week Digitization Internships for 

16-20 undergraduate students (COVID 
permitting):

• 70% digitization, 20% research project, 10% 
enrichment activities and networking

• Projects to be taxon-based or delimited by 
geographic area, and presented (poster 
session) at TORCH meeting August 8th, just 
prior to TPCC 2022 at BRIT (Aug. 9th & 10th)



During TORCH Year 2...
• 89 people across 15 different institutions contributed at least 1 

person-month’s worth of work to the TORCH TCN.

• 393,000 specimens imaged

• 162,000 new specimen records (120,000 full + 42,000 skeletal)

• 126,000 records georeferenced

• 24 of 46 participating institutions have a presence on the TORCH 
Symbiota Portal, contributing 1.1 million records from TX and 
OK (3.75 million total). For TX & OK records, 48% have images 
and 29% have coordinates.

• 8 publications + 1 in review; 19 presentations & posters (J. 
Rodriguez (TAMUCC) won GERS Undergrad Presentation Award).



Thank you! to:

National Science Foundation

Integrated Digitized Biocollections

Lead and Subaward PIs

Staff and Student Digitizers

Volunteers

Symbiota, NfN/Biospex, WeDigBio



TORCH Innovations – Computer Vision for object 
detection and data extraction (linking legacy databases)

• Tensorflow Model 
trained on ~50 images 
per herbarium stamp

• Finds Accession Stamp 
and Number, barcode, 
Main Label, Annotation 
Labels

• OVPD: 380k records; 
TAES: 233k records

Developed by TORCH Data Manager Clay Barrett at OKLA


